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Convener’s Message

| am pleased and privileged to extend a warm welcome to
all of you to the One-Day Online International Conference On
"Multidisciplinary Research in Pure and Applied Sciences,
Management, Library Science and Sports Science™

Online International Conference On *"Multidisciplinary
Research in Pure and Applied Sciences, Management, Library
Science and Sports Science is organized by Department of First
Year Engineering, Prof Ram Meghe College of Engineering &
Management, Badnera-Amravati. This event will take place on the
28" of July 2024 in online mode.

The primary objective of arranging this conference is to exchange and improve the
understanding of all participants in this rapidly evolving Information Age. An excellent chance has
been provided for individuals with a curiosity about current technological advancements to both
learn and exchange their ideas. Furthermore, this event will also enable attendees to present and
exchange different innovative concepts. The goal of the conference is to connect academic
researchers and other professionals through research presentations and keynote speeches on
modern technological trends. You will have plenty of chances to expand your knowledge and
connect with others.

In advance, | extend my thanks to the conference committee for dedicating their valuable
time to organizing the program, as well as to all the authors, reviewers, and other contributors for
their outstanding efforts and their confidence in this Online International Conference on
“Multidisciplinary research in Pure and Applied Sciences, Management, Library Science & Sports
Science. | extend a warm invitation to all enthusiasts to fully engage and participate in this widely
celebrated event, which has the potential to provide significant exposure and global opportunities
for all.

Dr. D. G. Harkut
Date: 28" July 2024 Principal & Convener
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Abstract:

The uses of newspaper reading are numerous. For starters, a well-rounded paper provides coverage of
global and local news, weather forecasts and a whole host of entertainment and sports topics. Additionally,
newspapers can keep you informed of nearby store openings, sales and job opportunities. There are many
advantages of reading the newspapers. Firstly the newspapers keep us in touch with the current world affairs.
Without them we cannot know the important news even of our own town or village. It extends the bounds of our
knowledge and makes us feel that we are a part of a living world. The leading newspapers are in touch with the
different part of the world through certain press agencies. They supply them news from every corner of the world.
Secondly a great deal of information is supplied to us by the newspapers. Important decisions of law courts are
published for the benefit of people.

Keyword: News paper, Information, Media, Reading.

Introduction:

Newspapers offer information about our

locality as well as other parts of the world. Different
kinds of newspapers are published to cater to the
needs and interest of different people in the society.
Reading newspaper is beneficial for everyone.
However, students are especially advised to read
newspaper regularly as these offer numerous
benefits to them. Newspaper reading is one of the
best habits one can inculcate. It provides detailed
information about all the happenings across the
globe sitting at one place.
In order to live comfortably and peacefully in the
society one must know what is going on around
him. Newspaper helps in providing information not
only about your vicinity but also acquaints you with
important news from around the world. In the earlier
times, there were only few publications but now
there are a number of newspapers available in the
market. There are specialised newspapers covering
different domains to cater to the needs of different
sections in the society. For instance, you can lay
hands on business newspapers such as ‘Economic
Times’, ‘Business Standard’ and The ‘Financial
Express’. Similarly, you can pick ‘Metropolitan
Daily’ Newspaper to know what’s going on in the
metropolitan cities. However, it is good to go for a
general-interest newspaper that contains all kinds of
local and global news. These newspapers are
divided into different sections to make it easier to
find relevant news. Reading newspaper does not
only give an insight into the current affairs but also
enhances vocabulary and improves reading skills. It
is thus especially recommended for the students.

Why is Newspaper Reading Important?:

Reading newspaper is a good habit that can
provide a great sense of educational value. It carries
information about politics, economy, entertainment,
sports, business, industry, trade and commerce.
Newspapers can provide interesting things and ideas
which can assist students in their learning process at
school. News is one of the most important things in
most people’s lives. No matter what you do for a
living, chances are you’re engaged with the news at
some level on a daily basis. On most days of the
week, something is happening on a local, regional,
national or global scale that merits headline
coverage. For a lot of people, the first question that
comes to mind each morning is, “What are the latest
news headlines?”

The Advantages of Reading Newspapers:

The newspaper is the most powerful of all
the organs of expression of the news and views
about men and the things. Newspapers are regarded
by economists as a necessity of modern life. With
the growth of literacy and the development of the
means of communication they are playing a very
important part in society. There are many
advantages of reading the newspapers. Firstly the
newspapers keep us in touch with the current world
affairs. Without them we cannot know the important
news even of our own town or village. It extends the
bounds of our knowledge and makes us feel that we
are a part of a living world. The leading newspapers
are in touch with the different part of the world
through certain press agencies. They supply them
news from every part of the world. Secondly a great
deal of information is supplied to us by the
newspapers. Important decisions of law courts are
published for the benefit of his own liking.
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Commercial news is published for the
businessmen. Lovers of Radio and the Cinema can
look up in them the daily programs of these
entertainments. The advertisements help the people
to buy things. The unemployed can look up the
wanted columns for vacant job. Thirdly newspapers
ventilate the grievances of the public and form the
public opinion. They keep the public and the
government in close contact. The subject matters of
the leading articles in the newspapers. The rules
come to know of the desire of the people through
newspapers. The people get aware of the policies
and schemes of the government through this agency.
Lastly newspapers have their educative value also.
Readers of a good newspaper are more intelligent
alert and better informed than scholars. Newspapers
help us in disseminating good ideas. In newspapers
we find reviews on newly published books. We read
accounts of discoveries and scientific research.
There are useful articles on every topic. In short
newspaper play vital role in our life.

e  World News:

One of the biggest benefits of reading
newspapers on a regular basis is doing so keeps you
informed of all the latest world events. It’s useful to
stay updated on news items as they unfold. By
reading newspaper on a daily basis, you’re better
equipped to form opinions on things that are
currently happening, and you’re also likelier to be
prepared if a world event has a direct impact on
your life.

e Local News:

Another major advantage to reading newspapers
daily is you’re always up to date on important local
news. Whether you live in or near a big city or small
town, things are happening regularly that affect your
community in various ways. Some of the news
might involve local elections or public policy, while
other stories might concern special events, such as
the unveiling of bridges or public monuments, or the
opening of new businesses in your area.

e Entertainment:

Serious topics are not the only things covered in
most newspapers. Fact is, the majority of readers see
equal importance in the areas of entertainment and
recreation. After all, what would a day be like if
there were no music, movies or fun activities to
distract from the often-dreary realities of world
events and politics as usual? Entertainment coverage
can range from reviews of the latest movies and
music releases, to previews of upcoming concerts
and theatrical productions.

e Sports:

For people who get their kicks from watching and
analyzing ball games, speed races and wrestling
matches, newspapers are also a plentiful source of
sports coverage. No matter which sports are in
season, chances are there’s a decisive win or an
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upset to be reported from the grounds of one of the
major sporting leagues.

e Advertisements:

Newspapers, by contrast, offer an affordable
medium in which all types of businesses can get
products and services exposed to consumers within
a given range of distribution. In fact, some people
have amassed fortunes by taking one tiny ad that
generates business in a local newspaper and
repeating that ad in thousands of papers nationwide.
Here are reasons to read Newspapers with our
family.

Kids need real-time, relevant reading. We may be
surprised at how interested our children become in
the news once you start reading it regularly.

. Kids need the nonfiction experience.
Children need to become familiar with a variety of
genres, so newspaper reading will add to their
reading repertoire and mix things up a bit. Along
with the children's books and stories that many
families read with regularity, newspapers will give
children a chance to expand their reading skills with
this slightly different genre.

) Kids can stay in touch with the community
and world. Whether it's a local or national
publication, newspaper reading will help children
stay in touch with the world around them. National
events and local events, sports stories, and current
news will keep kids enthralled. Many papers have a
kids' section with even more timely and kid-friendly
pieces. Papers today even have interactive
components with slideshows and links to online
resources that continue the learning.

) Kids become  better readers and
listeners. Whether parents read the news stories to
children or whether children are reading on their
own, with support, the newspaper can help children
become both better readers and listeners.
Newspaper reading is a whole different style for
kids. This style is worth chatting about as you read;
usually the important information in news articles is
shared in the beginning of the article, and the details
and specifics can be skimmed through at the end of
the article.

. Kids love the photos. Some of the best --
and even award-winning -- photos are published in
the daily newspaper. These photos are worth a
million words, and many of them tell multiple
stories, are open for interpretation, and are true
works of art. Allowing your children to have access
to these photos will open up a whole new world to
them.

How to Read the Newspaper Strategically?

In the fast-paced world of time
management, we often skim through the daily or
weekly paper but never get much out of it. That is
because we do not know how to read newspapers
effectively. In order to disseminate the content of
your daily newspaper in the allotted 15-minute
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break of coffee and your morning treat you need to
know what you are looking for and where to find it.
This will break down how to approach the
newspaper as a competitive businessman, but truly,
the way you read the paper is specifically based off
of what you are looking for.

Preparation:

Before you even open the daily newspaper,
think about what you want to find out about. Where
would anything related to your business be? Where
are the pieces located that will provide you with
high-quality information for business meetings or
work conversation? Reading the newspaper daily is
essential preparation to be knowledgeable on a
subject before it is brought up in conversation. By
knowing about it ahead of time you can draw your
own conclusions and approach the topic without
others influencing your initial reception of
information. Know what you want from your
newspaper before opening it, then dive in.
Headlines:

All you get is a headline, so how do you
know the article is worth your time? How should
you read a newspaper headline? The headlines have
a very strategic structure. Subject — Verb —Object is
the standard way to write a headline. This means the
first word or two is all you should care about. The
Eagles are the subject. The win is the action. The
Super Bowl is the object. Skim down the headlines
and read the first two words. Highlight the subjects
that matter to you. This will save you up to a minute
of reading time. This is a minute that could allow
you to get through another short article.

Highlights:

Highlighting the news. When reading a
paper you will reference something you had read
later in the day or week. The most effective way to
successfully find the fact you read in the newspaper
is by using a highlighter. This will also point out
what you have already read when you revisit the
paper in the afternoon. Highlights are an effective
way to save time as you read the daily newspaper,
and when you revisit the daily newspaper.

Guided practice:

Read a current event article as class and
summarize the content together. Next, identify the
location in California on a map. Find the longitude
and latitude of the location to reinforce geography
skills. Discuss the impact the article has on the state,
our county, our city, our school, our class and the
individual students. Next as a class we will connect
to the database of newspapers and search the topic
we are discussing. We will discuss key words we
might use to search and why those words would be
important. Once we have searched we will look at
different articles to see if they are similar in any way
to the first article we read as a class. After looking at
a few articles we will print one up and summarize it
as a class and do all of the same things we did with
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the first current event. As a class we will discuss the
impact the events in the article have on us today.
Focusing on helping the students understand the
impact history has on our lives today and how the
news of today will impact the future.

Conclusion:

Overall a Newspaper plays an important

role in any society. There is ultimate powers hold by
the news publisher. They can be the reason of
collapse or rising of any bad or good ideas. It is
essential to be careful and present the statement of
both parties in the news and make the fair judgment
before condemning others.
Newspaper provides us with information collected
from around the globe. It also helps to develop new
ideas, and at times guide the common man how to
think and discuss.

We may say that today we are living in
newspaper culture. Whether in English or other
regional languages, almost every person gets
benefited from newspaper.

A newspaper acts an important medium to
control corruption and scams. The chief topics of
general interest in newspaper include politics, social
issues, sports, economy, movies, and share market.
Newspaper is a mode of mass communication. It is
very helpful in creating social awareness.
Newspaper raises voices against social issues such
as child labor, dowry system, etc. They urge the
common people to act and behave in a rational
manner.
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Abstract:

This study investigates the educational use of social media by postgraduate students at Punjabi
University Patiala. It aims to explore how social media platforms are utilized for academic purposes, the benefits
and challenges faced by students, and the overall impact on their learning experiences. By employing a mixed-
methods approach, the research seeks to provide comprehensive insights into the role of social media in modern

education.

Keywords: Social Media, Educational Use, Postgraduate Students, Punjabi University Patiala, Academic
Learning, Digital Tools, Online Learning, Student Engagement.

Introduction:

Social media has become an integral part of
daily life, especially among young adults. In the
context of higher education, it offers numerous
opportunities for enhancing learning experiences,
facilitating collaboration, and accessing information.
This study focuses on postgraduate students at
Punjabi University Patiala and examines how they
leverage social media for educational purposes. By
understanding their usage patterns, motivations, and
the benefits they derive, the research aims to
highlight the potential of social media as a valuable
educational tool. Social media has revolutionized
the way individuals interact, communicate, and
share information. Initially designed as platforms for
social interaction, these digital spaces have evolved
to play a significant role in various domains,
including education. For students in higher
education, particularly postgraduate students, social
media offers a myriad of opportunities to enhance
their learning experiences. This study delves into the
educational use of social media by postgraduate
students at Punjabi University Patiala, aiming to
uncover how these platforms contribute to their
academic journey.

Punjabi University Patiala, a prominent institution
of higher learning in India, attracts students from
diverse backgrounds, fostering a rich academic
environment. Postgraduate students, who are often
engaged in advanced studies and research, require
access to a wide range of resources and
collaborative opportunities. Social media platforms
such as Facebook, Twitter, Instagram, LinkedIn, and
specialized academic networks like ResearchGate
have become valuable tools in this context. These
platforms facilitate information sharing, peer

interaction, collaboration on projects, and access to
the latest research and academic content.

The integration of social media in education
can be attributed to several factors. Firstly, the
pervasive nature of these platforms ensures that
students are already familiar with their
functionalities, making it easier to adapt them for
academic purposes. Secondly, the interactive and
collaborative features of social media enhance
student engagement, promoting active learning and
participation. Thirdly, the global connectivity
offered by these platforms allows students to access
diverse perspectives, participate in international
academic communities, and stay updated with
global trends in their fields of study.

Despite the evident advantages, the
educational use of social media is not without
challenges. Concerns about the credibility of
information, distractions, privacy issues, and the
potential for misuse are significant considerations.
This study aims to provide a balanced view by
examining both the benefits and challenges faced by
postgraduate students at Punjabi University Patiala
in their use of social media for educational purposes.
The rise of digital technologies and the increasing
importance of digital literacy in the modern world
underscore the need for comprehensive research on
the educational wuse of social media. By
understanding how postgraduate students at Punjabi
University Patiala utilize these platforms, this study
seeks to contribute to the development of effective
educational strategies that leverage social media's
potential while mitigating its drawbacks.

In particular, the study will explore the types of
social media platforms most commonly used by
these students, the specific academic activities they
engage in on these platforms, and the perceived
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impact on their academic performance and
engagement. Additionally, it will investigate the
motivations behind their use of social media, the
skills they develop through this usage, and the ways
in which social media complements traditional
learning methods.

Furthermore, the study will address the
institutional perspective, examining how Punjabi
University Patiala supports and regulates the use of
social media in academic contexts. This includes
policies on digital conduct, training and resources
provided to students and faculty, and the integration
of social media tools in the curriculum. The
educational use of social media by postgraduate
students represents a dynamic and evolving aspect
of contemporary higher education. By conducting an
in-depth analysis of this phenomenon at Punjabi
University Patiala, this study aims to offer valuable
insights for educators, policymakers, and students,
ultimately contributing to the effective and
innovative use of digital tools in academic settings.
Aim:

The primary aim of this study is to analyze
the educational use of social media by postgraduate
students at Punjabi University Patiala and to assess
its impact on their academic performance and
learning experiences.

Objectives

1. To identify the most commonly used social
media platforms for educational purposes
among postgraduate students.

2. To understand the specific ways in which
students use social media for academic
activities.

3. To explore the perceived benefits and
challenges of using social media for educational
purposes.

4. To assess the overall impact of social media on
students' academic performance and
engagement.

5. To provide recommendations for effectively
integrating social media into educational
practices.

Need:

In the digital age, understanding the role of
social media in education is crucial for developing
effective teaching strategies and improving student
engagement. This study addresses the gap in
research concerning the specific use of social media
by postgraduate students, providing valuable
insights for educators, policymakers, and students
themselves.

Definition:

Educational use of social media refers to
the intentional and strategic use of social media
platforms and tools to support and enhance learning,
teaching, and academic collaboration among
students and educators.

Dr. Inderjeet Singh Maan

ISSN - 2347-7075

Scope:

This study focuses on postgraduate students at

Punjabi University Patiala, encompassing a diverse

range of disciplines and social media platforms. It

investigates both the qualitative and quantitative

aspects of social media usage, providing a

comprehensive understanding of its educational

impact.

Limitations:

1. The study is limited to postgraduate students at
Punjabi University Patiala, which may not be
representative of other institutions.

2. Self-reported data may be subject to biases and
inaccuracies.

3. The rapidly evolving nature of social media
platforms may affect the relevance of the
findings over time.

4. The study does not explore the long-term effects
of social media use on academic performance.

History:

The integration of social media into the
educational experiences of postgraduate students at
Punjabi University Patiala has evolved significantly
over the past decade. This transformation can be
traced through several key phases, reflecting broader
trends in the adoption of digital technologies in
higher education.

Early Adoption and Exploration (2005-2010):

The early 2000s marked the advent of
social media platforms such as Facebook (2004),
YouTube (2005), and Twitter (2006). During this
period, the primary use of these platforms by
students was for social interaction and personal
networking. However, a few forward-thinking
postgraduate students at Punjabi University Patiala
began to experiment with these tools for academic
purposes. These early adopters used social media to
form study groups, share academic resources, and
engage in discussions related to their coursework.
Growing Awareness and Institutional Support
(2010-2015):

As social media gained popularity, its
potential for educational use became more apparent.
By the early 2010s, Punjabi University Patiala
started to recognize the benefits of integrating social
media into academic life. The university began to
encourage the use of platforms like Facebook and
LinkedIn for professional networking and academic
collaboration. Workshops and seminars on digital
literacy and the effective use of social media for
educational purposes were introduced, aiming to
equip postgraduate students with the necessary skills
to leverage these tools effectively.

Integration into Curriculum and Research (2015-

2020):

The mid-2010s saw a more structured
integration of social media into the university’s
academic framework. Faculty members began to
incorporate social media into their teaching
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methodologies, using platforms like Twitter for
class discussions and YouTube for sharing lectures
and supplementary materials. The use of specialized
academic social networks, such as ResearchGate
and Academia.edu, became prevalent among
postgraduate students for sharing research papers,
seeking feedback, and networking with scholars
worldwide.

During this period, the university also launched
official social media channels to disseminate
information, promote events, and foster a sense of
community among students and faculty.
Postgraduate students increasingly used these
platforms for collaborative research projects, virtual
study groups, and staying updated with the latest
developments in their fields.

Pandemic-Driven Digital Transformation (2020-
2022):

The COVID-19 pandemic in 2020
accelerated the adoption of digital tools, including
social media, in education. With the shift to online
learning, Punjabi University Patiala and its
postgraduate students heavily relied on social media
for communication, collaboration, and remote
learning. Platforms like Zoom and Microsoft Teams,
often integrated with social media tools, became
essential for conducting virtual classes, seminars,
and academic conferences.

Social media also played a crucial role in
maintaining student engagement and fostering a
sense of community during the lockdown. The
university's official social media pages became vital
channels for providing updates, sharing educational
resources, and supporting students’ mental well-
being.

Current Trends and Future Directions (2022-
Present):

In the post-pandemic era, the educational

use of social media by postgraduate students at
Punjabi  University Patiala has become more
sophisticated and integral to their academic
experience. The university continues to support and
encourage the use of social media for academic
purposes, recognizing its role in facilitating
innovative learning methods and enhancing student
engagement.
Current trends include the use of social media for
blended learning, where online and offline
educational experiences are seamlessly integrated.
Postgraduate students are using platforms like
LinkedIn for professional development, Twitter for
academic networking, and Instagram and YouTube
for creating and sharing educational content.
Additionally, the university is exploring the
potential of emerging technologies like virtual
reality (VR) and augmented reality (AR), often
integrated with social media platforms, to provide
immersive learning experiences.
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The history of the educational use of social
media by postgraduate students at Punjabi
University Patiala reflects a broader trend of digital
transformation in higher education. From early
experimentation to becoming an  essential
component of the academic experience, social media
has significantly impacted how postgraduate
students learn, collaborate, and engage with their
academic community. As digital technologies
continue to evolve, the university and its students
are well-positioned to harness the potential of social
media for future educational innovations.

Strong Points:

1. Enhanced Collaboration and Networking

o Social media platforms like LinkedlIn,
ResearchGate, and academic Facebook groups
facilitate collaboration and networking among
postgraduate students, faculty, and researchers
globally.

2. Access to Diverse Resources

o Students can access a wide range of academic
resources, including research papers, articles,
and educational videos, which can complement
traditional learning materials.

3. Increased Engagement

o Interactive features of social media, such as live
chats, discussions, and multimedia content,
increase student engagement and participation
in academic activities.

4. Real-Time Communication

o Platforms like WhatsApp, Twitter, and
Facebook  Messenger  provide instant
communication channels, enabling timely
feedback and support from peers and
instructors.

5. Professional Development

o Social media platforms offer opportunities for
professional development through webinars,
online workshops, and access to industry
experts and thought leaders.

6. Community Building

o Social media helps in building a sense of
community among students, fostering peer
support, collaboration, and shared learning
experiences.

7. Flexible Learning

o Students can access learning materials and
participate in discussions at their convenience,
providing  flexibility that accommodates
different schedules and learning paces.

8. Exposure to Current Trends

o Social media keeps students updated with the
latest trends, research developments, and
industry news, which is crucial for staying
relevant in their fields.
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Weak Points

1. Distractions:

o The potential for distractions is high, as social
media platforms often blend academic content
with entertainment and personal interactions.

2. Information Overload:

o The vast amount of information available on
social media can be overwhelming, making it
difficult for students to filter and focus on
relevant academic content.

3. Quality and Credibility Issues:

o Not all information on social media is reliable
or credible, which can lead to the dissemination
of misinformation or low-quality resources.

4. Privacy Concerns:

o Sharing personal information and academic
work on social media raises concerns about
privacy and data security.

5. Digital Divide:

Access to social media and digital tools can

vary among students, leading to inequalities in

the benefits derived from these platforms.

6. Academic Misconduct:

The ease of sharing information on social media

can lead to issues of academic misconduct, such

as plagiarism and unauthorized collaboration.

7. Dependency on Technology:

Over-reliance on social media for educational

purposes can reduce face-to-face interactions

and traditional learning methods, potentially
impacting the development of critical thinking
and interpersonal skills.

8. Time Management:

o Balancing social media use with academic
responsibilities  requires  effective  time
management skills, which some students may
struggle with.

The educational use of social media by
postgraduate students at Punjabi University Patiala
presents both significant advantages and notable
challenges. While it enhances collaboration,
engagement, and access to resources, it also poses
risks related to distractions, information quality, and
privacy. Understanding these strengths and
weaknesses is crucial for effectively integrating
social media into the academic framework and

maximizing its benefits while mitigating its
drawbacks.
Current Trends:

1. Blended Learning Integration:

o Combining online social media tools with
traditional  face-to-face learning methods,
creating a more flexible and comprehensive
educational experience.

2. Micro learning and Bite-Sized Content:

o Utilizing platforms like Instagram, TikTok, and
YouTube for short, focused educational content
that caters to the shorter attention spans and
busy schedules of postgraduate students.
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Professional Networking and Development:
Increased use of LinkedIn and similar platforms
for building professional profiles, networking
with industry professionals, and seeking job
opportunities and internships.

Collaborative Research and Publishing:
Using academic social networks such as
ResearchGate and Academia.edu to collaborate
on research projects, share findings, and seek
feedback from the global academic community.
Virtual Study Groups and Peer Support:
Formation of virtual study groups on platforms
like WhatsApp, Facebook, and Slack, allowing
students to support each other, share resources,
and collaborate on assignments and projects.
Webinars and Live Streaming:

Attending and participating in live webinars,
virtual conferences, and workshops hosted on
social media platforms, providing access to
expert knowledge and current research trends.
Educational  Influencers and Content
Creators:

Following educational influencers and content
creators on platforms like YouTube and
Instagram for supplementary learning materials,
study tips, and motivational content.

Digital Portfolios and Personal Branding:
Creating digital portfolios on platforms like
LinkedIn and personal blogs to showcase
academic achievements, research work, and
extracurricular activities, enhancing personal
branding.

Gamification and Interactive Learning:
Incorporating gamification elements into social
media learning activities, such as quizzes,
challenges, and competitions, to increase
engagement and motivation.

Multimodal Learning:

Leveraging various forms of media, including
videos, podcasts, infographics, and interactive
posts, to cater to different learning styles and
preferences.

Social Media Analytics for
Improvement:

Using analytics tools provided by social media
platforms to track engagement and feedback on
educational content, helping educators and
students refine their approaches and materials.
Integration with Learning Management
Systems (LMS):

Seamlessly integrating social media tools with
university LMS platforms like Moodle or
Blackboard, enhancing the overall digital
learning environment.

Awareness and Advocacy Campaigns:
Engaging in campaigns on social media to raise
awareness about academic issues, mental health,
and other important topics relevant to the
student community.

Academic
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14. Augmented Reality (AR) and Virtual Reality
(VR):

o Experimenting with AR and VR technologies
integrated with social media for immersive
learning experiences, such as virtual labs,
historical site tours, and interactive simulations.

15. Hybrid Events:

o Participating in hybrid events that combine in-
person and virtual elements, allowing broader
participation and interaction through social
media live streams and discussions. By staying
abreast of these trends, postgraduate students at
Punjabi University Patiala can leverage social
media effectively to enhance their educational
experience, engage in meaningful academic
activities, and prepare for future professional
opportunities.

Conclusion:

The educational use of social media by
postgraduate students at Punjabi University Patiala
reflects a significant transformation in how higher
education adapts to the digital age. This study has
shown that social media platforms play a
multifaceted role in  enhancing academic
experiences,  facilitating  collaboration,  and
providing access to a diverse array of resources. By
leveraging  platforms  such as  LinkedIn,
ResearchGate, Facebook, and YouTube, students
have been able to network professionally, engage
with academic content more interactively, and
participate in global scholarly communities.

The integration of social media in education

has offered numerous benefits, including increased
student engagement, real-time communication, and
the opportunity for flexible and accessible learning.
These advantages have been particularly evident
during the COVID-19 pandemic, which necessitated
a swift transition to online learning environments
and underscored the importance of digital tools in
maintaining academic continuity.
However, the study also highlights several
challenges associated with the educational use of
social media. Issues such as distractions,
information overload, privacy concerns, and the
digital divide must be addressed to ensure that the
integration of social media into academic contexts is
effective and equitable. Additionally, the potential
for academic misconduct and the need for strong
digital literacy skills among students are areas that
require careful consideration and ongoing support
from the university.

To maximize the benefits and mitigate the

drawbacks, it is crucial for Punjabi University

Patiala to continue developing policies and

programs that support the effective use of social

media for educational purposes. This includes
providing training for both students and faculty,
ensuring equitable access to digital tools, and

Dr. Inderjeet Singh Maan

ISSN - 2347-7075

fostering an environment that encourages
responsible and innovative use of social media.
In conclusion, the educational use of social media
by postgraduate students at Punjabi University
Patiala offers a dynamic and evolving landscape that
enhances traditional learning methods and prepares
students for the demands of the digital world. By
embracing the strengths of social media and
addressing its challenges, the university can
continue to provide a rich and engaging academic
experience that supports the growth and success of
its postgraduate students.
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Abstract:

This article explores the integration of social networking and mobile web technologies within legal
library facilities aims to enhance access to legal resources, promote collaboration, and improve user experience in
a user-friendly manner; By offering mobile-friendly access to online databases, catalogues, and legal journals.
Libraries ensure that users can access essential information anytime from anywhere with hustle free experience.
Social media platforms facilitate the sharing of updates, legal news as well as event information. Mobile
applications and Al-driven chatbots provide real-time assistance and notifications for improving engagement and
support. However, webinars, online workshops, and discussion forums enable ongoing education and
collaboration hand in hand. Gathering user feedback through surveys and reviews helps in continually refining
library services to the end user. Ultimately, this digital integration transforms legal libraries into dynamic libraries

and connected hubs of information and interaction.

Keywords: Social Networking, Mobile Web, Legal Libraries, Social Networking Services.

Introduction:

The digital age has revolutionized how
information is accessed and shared, and legal library
facilities are no exception. The integration of social
networking and mobile web technologies offers
significant opportunities to enhance the services
provided by legal libraries, making them more
accessible, efficient, and user-friendly. This
integration is not just about adopting new
technologies but about rethinking how these
facilities can serve their users in a more connected
and interactive world.

Legal libraries have traditionally been repositories
of vast amounts of legal texts, journals, and case
law, serving as crucial resources for legal
professionals as well as for students and researchers.
However, the proliferation of mobile devices and
social media platforms has changed the landscape of
information consumption. Users now expect instant
access not only to information but also seamless
communication and interactive support.

By leveraging these technologies, legal libraries can
transform their services in several ways. Mobile-
friendly access to catalogues and online databases
ensures that users can retrieve necessary legal
information at their own convenience. Social media
platforms enable libraries to communicate more
effectively with their communities for sharing
updates, legal news, and event information.
Moreover, these platforms facilitate networking
among legal professionals, fostering a collaborative

environment for knowledge sharing and professional
growth.

Mobile applications and Al-driven chatbots provide
additional layers of support, offering real-time
assistance and enhancing user engagement.
Educational initiatives, such as webinars and online
workshops, can be promoted moreover delivered
through these digital channels. Which encompasses
the scope of modern-day library and its facilities.
What is Mobile social networking?

Mobile  social  networking s social
networking where individuals with similar interests
converse and connect with one another through
their mobile phone or tablet. Much like web-based
social networking. Whereas this mobile social
networking occurs in virtual communities.
Research Methodology:

The research methodology for studying the
integration of social networking and mobile web
technologies in legal education library facilities
involves a combination of qualitative and
quantitative approaches along with case studies and
its samples. This comprehensive methodology
ensures a thorough understanding of current
practices, user needs, and the impact of these
technologies on legal education. Surveys and
Questionnaires, Interviews, Case Studies these are
the research methods we can use for getting the
information about the use and importance of social
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networking and mobile networking in legal

education.

Objectives:

The articulation of social networking and
mobile web in legal education library facilities
caters several important objectives such as
enhancing both the user experience and the overall
effectiveness of the library.

1. To provide the seamless and on-demand access
to legal texts, journals, case laws, and other
resources.

2. To provide resources and support for remote
and hybrid learning environments.

3. To create a comprehensive digital repository of
legal resources that can be accessed via mobile
web.

4. To foster greater interaction and engagement
with library services through social media and
mobile applications.

5. To create opportunities for networking and
collaboration among students, faculty, and legal
professionals.

6. To keep users informed about new acquisitions,
events, and library updates through social media
and mobile notifications.

7. To gather user feedback and insights through
surveys, polls, and social media interactions to
continually improve library services.

By focusing on these objectives, legal education

library facilities can significantly enhance their

value, ensuring they meet the evolving needs of
their users and contribute meaningfully to the
broader educational and professional landscape.

Historical Development:

The historical development of the
articulation of social networking and mobile web in
legal education library facilities reflects broader
technological advancements and changing user
expectations in the digital age. At a glance overview
in a chronological order.

Early Digital Initiatives (1990s - Early 2000s):

Libraries began digitizing catalogues and
providing access to legal databases such as Westlaw
and LexisNexis, which could be accessed via library
computers. Legal libraries developed basic websites
offering information about their services, hours, and
physical collections.

Advent of Web 2.0 (Mid-2000s):

The shift to Web 2.0 technologies allowed
for more interactive and user-friendly library
websites. Features like online catalogues, digital
archives, and the ability to reserve books online
became common. Libraries started using email to
communicate with users about due dates, new
acquisitions as well as events.

Emergence of Social Networking (Late 2000s):

Legal libraries started blogs and forums to
engage users in discussions about new resources,
legal trends, and library events. Libraries created
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profiles on social media platforms like Facebook,
Twitter, and LinkedIn to reach a broader audience
and provide real-time updates.

Introduction of Mobile Web (Late 2000s - Early
2010s):

As smartphones became ubiquitous, legal
libraries optimized their websites for mobile access,
ensuring users could search catalogues and
databases from their mobile devices. Some libraries
developed their own mobile applications to offer
enhanced access to resources, Including catalogue
searches, e-book downloads etc.

Integration of Social Networking with Library
Services (2010s):

Libraries integrated social media feeds into
their websites and encouraged users to follow their
social media handles for updates and interactive
content. Using social media and chat services
libraries began offering virtual reference help and to
allow users to ask research questions and receive
assistance online.

Advanced Mobile and Social Features (Mid-
2010s - Present):

Implementation of Al-driven chatbots on
library websites and apps provided 24/7 assistance.
However, development of more sophisticated
mobile applications that offer features like
augmented reality for navigating library stacks; push
notifications for due dates, and integration with
social networking tools. Hosting webinars, online
workshops, and virtual tours via social media
platforms and mobile apps, especially during the
COVID-19 pandemic, which gradually improve the
adoption of these technologies.

Current Trends and Innovations (Late 2010s -
Present):

Using data analytics and Al, libraries now
offer personalized resource recommendations and
tailored notifications based on user preferences and
behaviour. Libraries are increasingly offering digital
literacy programs to help users effectively navigate
and utilize social networking on mobile web tools
for legal research.

The integration of social networking and mobile
web technologies in legal education library facilities
has evolved significantly over the past few decades.
From basic digital catalogues and websites to
sophisticated mobile apps and interactive social
media platforms, these advancements have
transformed how legal information is accessed and
shared. This evolution reflects broader trends in
technology and user expectations, positioning legal
libraries as dynamic, innovative, and user-centred
institutions.

Role of UGC and NEP:

The University Grants Commission (UGC)
and the National Education Policy (NEP) play
crucial roles in shaping the articulation of social
networking as well as mobile web applications in
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legal education library facilities in India. Their

policies and guidelines influence the adoption of

technology in educational institutions.

Role of University Grants Commission:

The University Grants Commission (UGC) is a
statutory body in India responsible for coordinating,
determining, and maintaining standards of higher
education. Its role in integrating social networking
and mobile web technologies in legal education
library facilities includes:

1. UGC promotes the development of digital
libraries through funding and policy guidelines,
encouraging institutions to adopt digital tools
and resources.

2. UGC’s emphasis on Information and
Communication Technology (ICT) in education
includes the use of social networking and
mobile web to enhance teaching-learning and
research.

3. UGC provides grants for the development of
digital infrastructure in libraries, including the
procurement of software and hardware
necessary for mobile web access and social
networking integration.

4. Initiatives to improve digital literacy among
students and faculty for ensuring that they can
leverage social networking and mobile web for
educational purposes.

5. UGC supports the creation of consortia and
networks among educational institutions to
share resources, best practices, and innovations
in digital library services.

Role of National Education Policy:

The National Education Policy (NEP) 2020
outlines a comprehensive framework for the
development of education in India, with a strong
emphasis on digital transformation. Its role in
integrating social networking and mobile web in
legal education library facilities includes:

1. Emphasizing the importance of digital skills for
teachers and librarians to ensure they can
support and guide students in using social
networking and mobile web for academic
purposes.

2. NEP emphasizes the use of technology to create
a more holistic, flexible, and multidisciplinary
educational  environment, including legal
education.

3. NEP promotes the development of virtual
libraries and digital repositories to support
remote learning and research.

4. NEP advocates for blended learning models that
combine traditional classroom instruction with
digital resources and online interaction.

5. Promoting the use of digital tools to provide
equitable access to educational resources across
diverse geographies and demographics.

The UGC and NEP plays significant role in
the articulation of social networking and mobile web
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in legal education library facilities. By providing
policy guidelines, funding and by emphasizing the
importance of digital transformation. These bodies
ensure that legal education libraries are well-
equipped to meet the evolving needs of students and
educators in the digital age. Their support helps
create a more connected, interactive, and fruitful
learning environment in legal education.

Findings and Suggestions

Findings

1. Users will be beneficiaries of the ability to
access legal resources anytime and anywhere
through mobile-friendly websites and apps.

2. Integration of online legal databases, e-books,
and journals provides comprehensive access to a
vast array of resources to improve research
capabilities.

3. Social media platforms facilitate real-time
communication and engagement, allowing
libraries to update news and events effectively.

4. Al-driven chatbots and virtual reference
services on mobile apps provide instant support
and assistance to the end users.

Suggestions

1. Increase investment in digital infrastructure,
including mobile-friendly websites, apps, and
online databases, to enhance access and
usability.

2. Develop and maintain virtual libraries and
digital repositories to support remote access to
legal resources.

3. Integrate library services with professional
networking platforms like LinkedIn to facilitate
connections and collaborations.

4. Provide access to collaborative tools and
platforms to support teamwork and group
projects.

5. Offer continuous training programs for library
staff to keep them updated on the latest digital
tools and technologies.

6. Provide training sessions for users to help them
effectively navigate and utilize digital resources
and tools.

7. Regularly offer webinars, online workshops,
and tutorials on legal research techniques and
the use of digital tools.

8. Implement programs to enhance digital literacy
among students, faculty, and library staff.

9. Implement robust security measures to protect
user data and ensure compliance with privacy
regulations.

10. Conduct regular surveys and polls to gather user
feedback and identify areas for improvement.

11. Utilize data analytics to monitor usage patterns
and make informed decisions about service
enhancements.

By implementing these suggestions, legal
education library facilities can enhance their
services and improve user satisfaction. This system
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helps to support the academic and professional
needs of their users in the digital age.
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Abstract:

Technology involvement edge has made sports as fastest growing industry in global society. The
worldwide sports segment has gone way past unimportant competition and excitement. The industry has seen
quick advancement in later decades, speaking to a medium for speculation with colossal potential returns from a
money related point of see. Consequently, sports getting to be an industry is great for it as long as the players
donate needs to exceed expectations their diversion or maybe than choosing which brand they ought to support.
Other than person improvement, wear can moreover play a noteworthy part in communal improvement, which
cultivates financial development. By and large, the expanded introduction and perceivability, income, and work
conceivable outcomes that sports give contribute to fortifying community advancement. Sports morals implies not
fair a certain shape of conduct but a specific way of considering. The one of the objectives of the article is to give
a viewpoint of the circumstances that lead to conduct missing in the ethics, not as it were by the competitor, but
too by the different parties included in the don, such as the therapeutic and wellbeing groups, specialists, coaches,
chiefs and group proprietors, supports, relatives, media. Tip top competitors ended up characters with a particular
weight in society, saturating into spaces that other individuals may not reach, getting to the so-called acclaim and
fortune in such a way that accomplishing triumph not as it were implies to be filled with wonderfulness, but
moreover to be the best.

Keywords: Industry, sports, wellbeing, ethics, empower

Introduction:

The sports products industry in India has
seen an extraordinary development over the past
five decades and presently involves a put of
unmistakable quality in the Indian economy in see
of its gigantic potential for work, development and
send out. In the 21st century, the sports industry is
the most promising developing industry in India; its
improvement has played a gigantic part in social
advancement. The advancement of sports industry is
a modern creating slant for building a agreeable
communist society.

Industrialization is the handle of changing
the economy of a country or locale from a centre on
agribusiness to a dependence on fabricating. India
has dependably made a few of the best cricketers in
the world, while keeping up a stellar situate quality,
arranged to take over the mantle from the leaving
period. Be that as it may, past cricket, regardless a
few individuals who have had a few triumphs in
competitive wear, we have never genuinely been
known as a country making sportspersons.
Industrialization is a seething fire and sports is not
safe to it. When compared to the past a long time,
we presently have more supports for an assortment
of sports around us. Industrialists have realized the
potential of the Indian Sports and its reach.
Consequently, they consider it a positive and

advantageous speculation. As the ancient saying
goes, each coin has two sides, so do we have the
stars and cons of this industrialization. If we be
hopeful at that point, we can see that the masters
dwarf the cons. Numerous sports, which were not
indeed known to the Indian gathering of people,
have presently brought to spotlight since of
industrialization and of course the great players.
Because of this industrialization, more
individuals are uncovered to different diversions and
they as well are interested to take portion in it.
Consequently, sports getting to be an industry is
great for itself as long as the players deliver need to
exceed expectations their diversion or maybe than
choosing which brand they ought to endorse. The
sports merchandise industry of India is about a
century ancient and holds a noticeable position in
the worldwide showcase. The industry has
prospered, driven by a talented workforce
subsequently known for its part in making business
and contributing to the country's economy. It made
time and assets for the delight of don, and permitted
don to be more far-reaching, and available through
advancements in innovation. Indians utilized sports
as a portal or an opportunity to recapture national
pride and personality, eventually battling against the
British account. The colonized subsequently created
their claim physical quality and control whereas
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going up against and dismissing the components of
majestic  belief  system. The  Mechanical
Transformation moved social orders from an
agrarian economy to a fabricating one, with items
being made by machines or maybe than by hand.
This driven to expanded generation and proficiency,
lower costs, more merchandise, progressed
compensation, and relocation from rustic regions to
urban ranges.

Sports industrialization:

India is one of the most crowded and
assorted nations universally, and sports have
continuously been a critical portion of the country’s
culture and history. In spite of the development and
notoriety of advanced sports and diversions in later
a long time, India remains one of the few nations
that have held the appropriation of their inborn
recreations. Old sports like kabaddi, kho-kho, etc.,
still stay a critical portion of the Indian donning
world nowadays. Additionally, India moreover has a
noteworthy portion in cutting edge sports, with
cricket being the country’s number one obsession.
The worldwide sports segment has gone way past
insignificant competition and excitement. The
industry has seen fast improvement in later decades,
speaking to a medium for speculation with colossal
potential returns from a money related point of see.
Hence, sports nowadays have a critical effect on the
financial advancement of a nation.

Employment Opportunities:

Significant prove has illustrated the part of
sports in boosting a country’s financial thriving is
the creation of work openings. A noticeable case is
the Indian Chief Association the greatest cricket
association universally which has played a
noteworthy part in producing employments for
individuals on an colossal scale. Other major sports
such as football, hockey, tennis and kabaddi, nearby
their eminent alliances, have too created different
business opportunities. In reality, the Indian sports
trade offers an assorted extend of work openings in
a few areas, counting deals, transportation,
showcasing, media, and accounts. The sports
industry effectively contributes to India’s financial
development by decreasing unemployment.
Attraction for tourism:

India has continuously been a conspicuous
middle for visitor fascination since of its
extraordinary differences. In any case, in later a long
time, India’s wear has altogether impacted the
country’s tourism conveying thrills and fervour for
guests from both inside and past the country. Sports
tourism includes voyaging to observe a sports
occasion; it is a multibillion-dollar industry around
the world. A fabulous case of this is the IPL which
pulls in more than 350 million watchers each year
numerous of which travel to India from other
countries. Due to later changes in framework,
transportation, and so on, sports tourism in India is
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consistently rising, with a development rate of over
12%. In general, sports have appeared to be a
considerable venture in the tourism trade, creating
critical income, in this manner boosting financial
development.

Accelerate tax contributions:

An effective sports competition will
continuously result in broader benefits for India,
counting charge commitments to the country’s
treasury. Instalment of charges by top-rated sports
bodies, groups and players in the nation by and large
result in expanded income for the government,
which can be channelled into other regions of the
country’s economy. In the interim, competitors and
proficient alliances, such as the IPL and a few other
as of late developing alliances, are not tax-exempt
since they are run to make benefits. Hence, they pay
noteworthy sums in charges.

Sports Journalism:

Sports news coverage centres on subjects
and occasions related to the world of sports.
Journalists' work in sports ranges from play-by-play
and diversion outlines to investigation and
investigative announcing on major wearing
occasions. They work in different media, counting
broadcasting, print and the web. It can centre on
particular sorts, such as conclusion and
investigative. Here are a few sorts of news coverage
stories sports writer cover:

Game Stories:

Straight lead amusement stories utilize a
pre-defined structure and are one of the most crucial
sorts of news coverage. They give data
approximately who won or misplaced the diversion,
group and person scores and key players.
Interviewing and research:

Knowing which assets are reliable and how
to look through the fabric can offer assistance
writers create precise and careful work. Separated
from making a difference you collect data from
sources, interviews offer assistance writers approve
sources and give different conclusions. Inquiring
successful questions makes a difference writers
assemble the fabric to create a newsworthy story.
Sports photographer:

Sports picture takers capture pictures amid
a wearing or athletic occasion. They frequently take
activity photos of distinctive players and capture the
game's feelings. Portion of their work includes
altering photos utilizing photo-enhancing program.
They erect and take down lighting and other gear at
donning occasions and frequently collaborate with
writers to increment the chances of them utilizing
their photographs.

Ethics & legal Issues in Sports:

Sports ethics means not fair a certain shape
of conduct but moreover a specific way of
considering. It advances reasonable play among
children and youthful people by means of instructive
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and preventive measures and energizes the spread of
great hones to advance differences in wear and
combat all shapes of separation. The win implies
getting to be the middle of consideration for
numerous, from the society of competitors in that
wear to the entirety country or indeed the world. Tip
top competitors ended up characters with a
particular weight in society, saturating into spaces
that other individuals may not reach, getting to the
so-called acclaim and fortune in such a way that
accomplishing triumph not as it were implies to be
filled with wonderfulness, but moreover to be the
best. Subsequently, this cluster of desires around the
result can lead the competitor to deceive amid the
development towards victory. Through different
ways, we have looked for to progress the execution
of competitors by turning to the utilize of ergogenic
helps from the utilize of dietary supplements and
solutions to utilizing disallowed substances or
strategies and utilizing innovation that indeed
regularly goes one step ahead of anti-doping
location strategies.

The objective of the article is to give a
viewpoint of the circumstances that lead to conduct
missing in the moral rules, not as it were by the
competitor, but moreover by the different parties
included in the wear, such as the restorative and
wellbeing groups, specialists, coaches, executives
and group proprietors, supports, relatives, media.
For all intents and purposes all conduct with respect
to the topic of sports is controlled by moral codes
that ought to be taken after by the sportspersons, as
well as by all of those included in healthcare and in
the authoritative, promoting, and trade parts. An
assortment of moral issues in the region of the
sportsperson comes about in the intercession of
numerous interested parties in the sports
establishments and, over all, in terms of the sports
groups. In this regard, wellbeing is a principal
perspective in the well-being and execution of the
competitor; hence, the healthcare group is regularly
beneath weight in terms of the administration of a
harmed competitor who needs to be returned to their
sports action as before long as conceivable. This
weight is worked out over all by the organization
and, in numerous cases, by the sportspersons
themselves. In this manner, this has driven to hones
that put the athlete’s wellbeing and physical
astuteness at chance. Different doctors who are
capable for proficient sports groups have said
encountering weight from the specialized executives
and group proprietors to make it conceivable for the
player to return to preparing sessions and recreations
with a negligible recovery time.

Conclusion:

The sports industry has created over a long
time, and it is no longer constrained to competition,
excitement, or eagerness. Nowadays, sports play a
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crucial part in a country’s financial improvement
and advance. In human nature, there will
continuously exist the feeling of getting there to
begin with, of maintaining a strategic distance from
the anguish of losing, and the ruling crave for
triumph; all these are the item of a special choice of
competitive instinctual. We have too created the
capacity to bunch ourselves together with the
biggest brain, which has managed us the plausibility
of being a profoundly competitive species. In the
hone of sports, it is clear that to accomplish victory,
it is fundamental to make utilize of these instinctual;
be that as it may, the street to victory is cleared with
moral standards that imply the fitting behaviour of
the sportsperson, as well as that of all other
interested parties. To ignore these standards on
which moral codes are maintained is to come up
short to recognize and to go against the soul of
sports.
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Abstract:

Families play a critical role in influencing numerous features of adolescent development, particularly in
addressing educational challenges. In developing countries, various agencies have implemented diverse programs
to tackle issues faced by adolescent girls, including education, health, nutrition, child labor, and sexual
harassment. The aim is to comprehend the educational challenges faced by adolescent girls. Both primary and
secondary data sources were used by the researcher through conducted in person interviews with 500 respondents
to acquire primary data. All things considered, 69.2% of teenage girls said they had no trouble keeping up with

their usual studies.
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Introduction:

Adolescent girls have access to education in
societies where, health services, and recreation,
along with opportunities for participation in
decision-making, their empowerment is facilitated.
Emerging nations have realized miscellaneous
activities and programs to address adolescent girls'
issues  related to  education, healthiness,
nourishment, child labor, and sexual harassment.
Families performance a crucial part in maintaining
adolescent disorders like eating, conduct, and
anxiety disorders. Maternal appreciative of
children's  emotions, stress, and attitudes
significantly impacts the socialization of teenage
girls. Overprotectiveness can hinder a child's
autonomy and make them vulnerable, as they may
lack the skills to navigate challenges and approach
the world negatively.

Families should recognize each individual's
specialization and encourage and  respect
differences. They should avoid rigid norms, adapt to
change, and foster an atmosphere of statement,
indulgent, admiration, and credit. Self-control, a
learned trait, is crucial in preventing conduct
complications among youths. Parents should teach
problem-solving techniques and critically assess
information accessed over broadcasting and the
internet with their children, addressing any
misconceptions or misunderstandings.

Review of Literature

Raghavendra Bheemappa Nayak (2019) the
purpose of the study was to evaluate the factors that
predict educational stress in young girls in Dharwad,
India. It involved 314 randomly selected girls aged
16-19 from ten colleges, approved by the
institutional ethics committee. Data collection

included self-administered questionnaires covering
socio-demographic  details,  personality, 1Q
assessment, and  educational  stress  scale.
Educational stress averaged 50.04 + 10.82 (range
16-80). There are strong associations between stress
and religion. Father s education, number of siblings,
subject combination, personality type, and IQ.
Regression analysis identified number of siblings
and extrovert neuroticism personality as protective
factors, negatively predicting stress (beta = —0.115,
P =0.037; beta=—0.242, P =0.001).

Ishag Anis Rumi (2023) To mark International
Women's Day, UNESCO released a new factsheet
highlighting increased inequalities in girls' education
due to COVID-19. The aim is to accelerate action
for girls' and women's education by leveraging
political and financial commitment and leadership
for women and girls. The pandemic has affected
investments in education, with two-thirds of low-
and lower-middle-income countries surveyed across
all regions cutting their education budgets. At its
peak in April 2020, schooling was disrupted for over
1.5 billion learners in more than 190 countries.
Sanjukta Sahoo (2016) The paper aims to assess
the current status and challenges of girls' education
in India and propose solutions. It draws from
various sources like articles, reports, and research
papers. The third section discusses government
initiatives and challenges in girls' education, while
the final part offers suggestions to overcome these
barriers. It concludes that while higher education
enrollment for girls has increased, the elementary
and secondary levels face challenges like parental
attitudes, lack of infrastructure, and socio-economic
conditions. The paper emphasizes collective
responsibility among authorities, communities,
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NGOs, and citizens to address these barriers to girls'

Vol.5 No.24

education in India.
Table No. 1 displays the Respondents’ percentage distribution by handling studies.
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Handling with Studies | Frequency | Percentage
Yes 135 27
No 365 73
Total 500 100.0

Table 1 presents the percentage distribution of those
who thought that they could manage their regular
study and those who were not. It is marked from the
table that the majority, 73%, of teenage girls in the
learning area managed to accomplish with their
studies without significant obstacles. However, the

remaining 27%, comprising one-fourth of the total
sample, faced complications in managing with their
homework. This is concerning, especially
considering the government's efforts to enhance
community development through widespread
education accessibility.

Table no 2 demonstrates the respondents percentage distribution by study difficulty

Effort in studies | Frequency | Percentage
Yes 225 45
No 275 55
Total 500 100.0

Table 2 illustrates the respondent’s complications in
their educations. When asked, 45. % of the
respondents stated they were having anxiety with
their studies, while 55% said they had no

Table No 3 displays the reasons why respondents found problems, distributed as a percentage.

difficulties. Notably, the nearly even percentage
distribution indicates the varying capacity of
teenage girls to gain knowledge within their reach.

Effort in studies Frequency | Percentage
Not spending enough time 135 27
Lack interest in studies 120 24
Lack of books available 90 18
Lack of encouragement 85 17
Exam fear 70 14
Total 500 100.0

Table No 3 Outlines the reasons respondents cited
for their daily study difficulties. Several factors
contribute to the lack of interest among adolescent
girls, with some key reasons highlighted. Nearly
half of the respondents, 27 percent and 14 percent
respectively, mentioned that exam fear, fear of
failure, and lack of time devoted to studying are the
main causes. Additionally, more than a quarter of
Chi-Square Results

the respondents, 18 percent and 17 percent stated
that an improper supply of textbooks and the lack of
job guarantees even after years of schooling
diminish their motivation. 14 percent have
respectively, said they had unsuccessful because
they were afraid of exams. The significance of
devoting time and resources to education in the
absence of obvious returns.

Table No 1 Percentage distributions of the Respondents based on age and study coping.

Coping with Studies
Respondents age Yes No Some time Total
14 years 48 (60%) 6 7.5% 26 32.5 80100%
15 years 110 84.6% 96.9% 11 8.4% 130100%
16 years 130 73.8% 7 3.9% 39 22.1% 176 100%
17 years 63 55% 4 3.5% 47 41.2% 114 100%
Total 315 63% 35 7% 150 30% 500 100 %

Chi-square .000

Table 1 examines the impact of age on
adolescent girls' ability to cope with their studies.
The exploration demonstrations that 63% of
respondents were able to manage their studies, while
30% faced difficulties. The table also reveals that as
age increases, the difficulties in coping with studies
tend to rise: 60 % of 14-year-olds, 84% of 15-year-
olds, 73% of 16-year-olds and 55% of 17-year-olds
reported difficulties. The chi-square test were 0.000
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indicates significance level means strong correlation
between age and coping ability. Contrary to
expectations of a positive association, the study
found a harmful effect of age on coping abilities.
This suggests that as girls grow older, they find it
harder to concentrate on their studies, possibly due
to increased household responsibilities along side
their schoolwork.
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Table No 2 Percentage distributions of the respondents by coping with studies Caste.
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Coping with Studies
Respondents Yes No Spme Total
Caste time

82 15 8 105
SCIST 78.09% | 14.28% | 7.60% | 100%

OBC 55 5 120 180
30.50% | 2.70% | 66.60% | 100%

GM 185 21 9 215
86.04% | 9.70% | 4.10% | 100%

Total 322 41 137 500
64.40% | 8.20% [ 27.40% | 100%

Chi-square 0.000

Table 2 explains the relationship between
respondents' caste and their ability to cope with
school studies. According to the bivariate analysis,
64.4% of respondents reported no difficulties, while
27.4% sometime faced significant challenges. The
chi-square test more observed the influence of caste
on coping abilities. The results showed that 78.09%
of Scheduled Caste (SC) and Scheduled Tribe (ST)
students, and 86.04% of general merit students, had
no difficulties with their educations. In contrast 55%
other Backward Classes (OBC) students, which

include ethnic minorities, struggled with their
studies. This finding bring into line with earlier
research and national surveys showing lower
literacy levels among OBCs compared to SC and ST
students. The chi-square test confirmed a significant
relationship between caste and study performance.
These outcomes suggest that, following the progress
made in uplifting SC and ST populations, the Indian
government should now focus on improving the
educational outcomes for OBC populations to fetch
them into the mainstream.

Table no 3 Percentage distributions of the respondents by coping with studies and parents education.

Coping with Studies

Respondents Mother Education status Yes No Some time Total

Iliterates 20 3 116 139
14.38% 2.15% 83.45% 100%

Primary 130 9 13 152
85.52% 5.92% 8.55% 100%

Secondary 97 12 7 116
83.62% 10.34% 6.03% 100%

40 6 4 50
PUC 80% 12% 8% 100%

Graduate 26 ! 3 36
72.22% 19.44% .8.33% 100%

Post graduate 4 L 2 !

57.14% 14.28% 28.57% 100%

Total 317 38 145 500
63.40% 7.60% 29% 100%

Chi-square 000

Table 3 explores the association between parents’
educational levels and adolescent girls ability to
cope with school studies. Overall, 63% of the girls
reported no difficulties, while 29% sometime faced
challenges. The chi-square test revealed that 83.45%
of girls with illiterate parents struggled with their
educational level. As parents education levels
increased, the girls difficulties decreased. This
suggests a positive impact of parental education on
adolescents coping abilities. Educated parents better
support their daughters in overcoming challenges
and  developing  problem  solving  skKills.
Nonetheless, the chi-square value at the 0.000
significant levels indicates that these two analytical
variables as a whole have a clear-cut positive
association. Based on the aforementioned empirical
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findings, it is clear that well-educated parents put
themselves in a comfortable position, are skilled at
persuading and shaping their adolescent daughter's
behavioural and attitudinal traits, and work to
enhance their capacity-building abilities so that they
can better meet life's challenges and assist their
children in solving their own problems.

Conclusion:

Families wield significant influence over
adolescent development, playing a crucial role in
addressing educational hurdles.  Concurrently,
various agencies in developing nations have
implemented multifaceted programs aimed at
enhancing challenges encountered by adolescent
girls, spanning education, nutrition, health, child
labor, and sexual harassment. This study intended to
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comprehend the educational challenges encountered
by teenage girls. The analysis revealed that a
substantial majority, 63.4%, reported no difficulties
in managing with their regular studies. These
findings underscore the importance of family
support and comprehensive programs in mitigating
educational obstacles for adolescent girls. By
addressing these challenges effectively, stakeholders
can facilitate the holistic development and
empowerment of adolescent girls, ensuring they
have equal opportunities to thrive academically and
beyond.
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Abstract:

The Indian education system is being modernized to become more multidisciplinary, flexible, holistic,
and responsive to the demands of the twenty-first century. This is being achieved through the implementation of
the National Education Policy (NEP) 2020. The revolutionary potential of NEP 2020 in the field of library and
information science (LIS) is examined in this research. The focus placed by NEP 2020 on multidisciplinary
approaches promotes the merging of expertise from disciplines like management, data analytics, computer
science, and digital humanities. The study emphasizes the advantages of interdisciplinary teamwork, the training
of professionals equipped for the future, and the significance of research and development in the advancement of
LIS. LIS may be the cornerstone of a future-ready education system by aligning with NEP 2020, which will
promote innovation, improve information management, and aid in the development of a knowledge-based society.

Keywords: - Library and Information Science (LIS), Research, NEP 2020, Multidisciplinary Approach

Introduction:

A transformative vision for education has
been brought about by India's National Education
Policy (NEP) 2020, which emphasizes a
comprehensive, student-centric approach. To fulfill
this aim, a realignment of many academic fields is
required. Through interdisciplinary  research,
Library and Information Science (LIS) is ideally
positioned to play a crucial part in this shift.
Library and Information Sicence in Modern
Education:

Library science has become a dynamic area
that merges technology and multidisciplinary
knowledge, growing beyond traditional bounds to
play a crucial role in modern education. Libraries of
today are dynamic hubs for digital learning,
information literacy, and research assistance rather
than merely being places to store books. These days,
librarians serve as instructors and facilitators,
helping students make their way through the maze
of digital information and fostering the growth of
their research and critical thinking abilities. Library
Science improves the structure and accessibility of
information by utilizing cutting-edge technology
like digital curation, data analytics, and information
retrieval systems. This promotes a better informed
and educated society. This progression facilitates the
establishment of a knowledge-driven economy,
where scholars and students are prepared to tackle
the challenges of the twenty-first century.

NEP 2020: A Beginning for Multidisciplinary
Research:

Multidisciplinary research is emphasized as
a keystone for promoting innovation and holistic
learning in India's National Education Policy (NEP)
2020. NEP 2020 seeks to dismantle traditional
academic silos by promoting the integration of many
fields of study, fostering a more flexible and
integrated approach to education. In order to foster a
collaborative and creative culture, this policy
encourages the establishment of educational
institutions that combine the arts, sciences, and
vocational courses. Students' critical thinking and
problem-solving abilities are strengthened by such a
multidisciplinary framework, which also equips
them to take on challenging global issues. The goal
of NEP 2020's multidisciplinary research vision is to
create well-rounded people who can contribute to a
society that is changing quickly and becoming more
interconnected.
Integration of Technology and Digital Literacy:

The importance of digital literacy and
technology integration in supporting
multidisciplinary research in library and information
science (LIS) is emphasized in the National
Education Policy (NEP) 2020. Considering libraries
as essential centres of learning and creativity, NEP
2020 encourages the use of cutting-edge digital
technologies to improve accessibility and
information management. Through this integration,
LIS professionals can leverage cutting-edge
technologies like artificial intelligence, machine
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learning, and data analytics to optimize operations
related to digital curation, preservation, and
information retrieval. Through the integration of
digital literacy into the LIS curriculum, the policy
guarantees that aspiring librarians will possess the
necessary abilities to efficiently browse and employ
digital resources.

Collaboration with Other Disciplines:

LIS can gain a great deal from working
with other disciplines. For example, collaborating
with computer science departments can result in the
creation of digital archives and sophisticated
information retrieval systems. Partnerships with the
humanities can enhance digital humanities
initiatives by increasing public access to historical
and cultural materials. Collaborations between the
business and management domains can augment the
strategic and organizational proficiencies of
librarians.

Getting Professionals Ready for the Future:

The multidisciplinary vision of NEP 2020
can be incorporated into LIS education to create
future-ready professionals capable of managing the
intricacies of the contemporary information
landscape. These experts can handle enormous
volumes of digital data, guarantee data security and
privacy, and promote free and open access to
knowledge.

Research and Development in LIS:

Library and information science (LIS)
research and development are essential to the field's
advancement and to tackling today's information
concerns. This dynamic field is concerned with
investigating new approaches and technology to
improve information management, accessibility, and
distribution. Digital curation, data preservation,
information behavior, and knowledge management
are important research areas. New approaches to
information retrieval and digital archives are being
driven by developments in artificial intelligence,
machine learning, and big data analytics. Modern
information systems and practices are developed as
a result of collaborative research between LIS and
other fields like computer science, digital
humanities, and management. In an increasingly
digital world, libraries and information centers play
a crucial role in education, research, and lifelong
learning. LIS is evolving as a result of persistent
research and development initiatives.
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Conclusion:

The NEP 2020 offers a singular chance to
establish Library and Information Science as a
multidisciplinary superpower. A key component of
developing an education system that is prepared for
the future is LIS's ability to embrace the policy's
goal. This change will guarantee that students have
the abilities and knowledge required to prosper in
the information era, in addition to strengthening the
role of libraries in society. The NEP 2020 offers a
unique opportunity to transform Library and
Information Science into a multidisciplinary
powerhouse. By embracing the policy's vision, LIS
can play a pivotal role in creating a future-ready
education system. Ultimately, this transformation
will not only enhance the role of libraries in society,
but also guarantee that students have the skills and
knowledge needed to thrive in the information age.
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Abstract:

The synthesis and characterization of zinc oxide (ZnO) nanoparticles have garnered significant attention
due to their unique physical and chemical properties applicable in various fields such as electronics, optics, and
medicine. This research paper presents a comprehensive study on the synthesizing of ZnO nanoparticles using a
chemical method. The structural and optical properties of the synthesized ZnO nanoparticles were characterized
using X-ray diffraction (XRD), UV-Vis spectroscopy, and Fourier Transform Infrared Spectroscopy (FT-IR). The
XRD analysis confirmed the formation of pure wurtzite ZnO with high crystallinity. The crystallite size for a high
intense peak was obtained within the range of 28 nm using the Debye Scherer formula. UV-Vis spectroscopy
absorbance peak obtained at 372 nm. Fourier Transform Infrared Spectroscopy showed absorbance bands for
particular groups. The findings provide a deeper understanding of the synthesis, structural, and optical properties
of ZnO nanoparticles, paving the way for optimizing their applications in various technological domains.

Keywords: ZnO, XRD, UV-Vis, FT-IR, Nanoparticles

Introduction:

Zinc oxide (ZnO) nanoparticles have
attracted considerable interest in recent years due to
their exceptional physical and chemical properties
M making them highly versatile for various
applications. ZnO is a wide bandgap semiconductor
with bandgap energy of approximately 3.37 eV at
room temperature and a high exciton binding energy
of 60 meV @ These properties endow ZnO
nanoparticles with unique optical &, electronic ™,
and piezoelectric characteristics ), which are
advantageous for various technological applications,
including optoelectronics’®,  photovoltaics 1,
sensors !, photocatalysis ), and biomedicine ™.
The synthesis of ZnO nanoparticles is a critical
aspect of their study, as the method and conditions
of synthesis can significantly influence their size,
morphology, and overall properties “™**!. Numerous
techniques have been developed to synthesize ZnO
nanoparticles, such as sol-gel processes ™,
hydrothermal  methods % chemical vapor
deposition ™, biological methods ™, and chemical
methods 8. Among these, the chemical method is
particularly notable for its simplicity, cost-
effectiveness, and potential for large-scale synthesis.

Characterizing the synthesized ZnO
nanoparticles is equally important to understand
their structure-property relationships and optimize
their performance for specific applications.
Common characterization techniques include X-ray
diffraction (XRD) for crystallographic analysis, UV-
Vis spectroscopy, and Fourier Transform Infrared
Spectroscopy  (FTIR) for optical property

assessment. These techniques provide an analytical
perception of the structural parameters and optical
behavior of the nanoparticles.

This research focuses on the synthesizing
method of ZnO nanoparticles via the chemical
method, and their subsequent characterization using
XRD, UV-Vis spectroscopy, and Fourier Transform
Infrared Spectroscopy (FTIR). The study aims to
elucidate the impact of synthesis parameters on the
nanoparticle’s properties and to explore their
potential applications in various fields. By
comprehensively analyzing the synthesis-structure-
property relationships, this work contributes to the
development of optimized ZnO nanoparticles for
enhanced performance in technological applications.
Materials and Method:

Zinc acetate (99.99%) (Analytical grade)
and Ethanol (analytical grade) were purchased from
SDFine LTD. To synthesize ZnO nanoparticles, 8
gm of zinc acetate was dissolved in 50 mL of
ethanol under continuous stirring for 1 hour; and
kept without stirring for 20 hours. In the next step,
the solution was washed 2-3 times with ethanol, and
the resulting residue was heated at 400°C in a muffle
furnace for 1 hour. The obtained powder was fined
using agate mortar. The structural study of ZnO
nanopowder was performed by X-ray diffractometer
(Model: Mini flex-II, Rigaku, Japan) with Cu Ka
radiation (A = 1.5406 A) operating at 40 kV and 30
mA. Fourier transform infrared (FT-IR) spectra of
the samples (as pellets in KBr) were recorded using
an FT-IR Spectrometer (Shimadzu, Japan) in the
range of 4000-400 cm-1. The UV-visible absorption
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spectrum was measured within the range of 300-800
nm by using a UV-visible spectrometer (UV-1800
Spectrophotometer, —Shimadzu, Japan).

Result and Discussion:

1. Structural Studies:

The X-ray diffraction pattern of prepared ZnO
nanoparticle powder was taken. The XRD pattern
indicates the formation of the hexagonal wurtzite
phase of ZnO. All the XRD peaks were represented
by the hexagonal wurtzite phase of ZnO as shown in
Figure 1. The sharp diffraction peaks indicate the
good crystallinity of the prepared nanoparticles with
28 nm size. No additional peaks were found in the
XRD pattern confirming the phase purity of ZnO
nanoparticles. The crystallite size of the zZnO
nanoparticles has been estimated from the full width
at half maximum (FWHM) and the Debye-Scherrer

formula as given below
K2

=ﬁ Cos6 (1)

hkl

Where By is the integral half-width, K is a
constant equal to 0.90, A is the wavelength of the
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incident X-ray (A = 0.1540 nm), D is the crystallite
size, and @ is the Bragg angle. The crystallite size
obtained for synthesized ZnO nanoparticles is given
in Table 1. For hexagonal structure, the plane
spacing d is related to the lattice constant a, c, and
the Miller indices by the following relation

1 4 (h?+hk+k? 1?
= )ts ©
With the first-order approximation, n =1
2
sin? = 202 + bk + kD) + (D] (3)
The lattice constant “a” for (100) plane is calculated

by
1
@ = Fono (4)
And lattice constant “c” for (002) plane is

calculated by
2

sin@ (5)
The lattice constants (a = b = 3.2644 A and c=
5.6541 A, c/a = 1.7320). The obtained lattice
parameters are in good agreement with .
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Figure 1: XRD spectra of ZnO nanopowder
Crystallite Size D (nm) ?;5) c(A) cla
28.81 3.2644 | 5.6541 | 1.732

Table 1: Shows Crystallite size and Lattice parameters of ZnO nanoparticles

2. Optical Studies:

The UV-visible spectrum of the synthesized
ZnO nanopowder is shown in Figure 2. The ZnO
nanoparticles absorb the radiations in the UV range
up to 372 nm as shown in Figure 2. The obtained
absorbance peak position is in good agreement with
the result ?#! Chemical bonding in a material can
be evaluated by using the FTIR technique. The
absorption and transmission of the materials depend
on crystalline structure, chemical composition, and
also on the morphology of the synthesizing material.

P. P. Rathod, V. K. Bhosle, A. U. Ubale

The FTIR spectrum of ZnO nanoparticles is shown
in Figure 3. A series of absorption peaks were
obtained from 1000 to 4000 cm™ corresponding to
the carboxylate and hydroxyl impurities in
materials. The O-H stretching mode of the hydroxyl
group was obtained at 3427.51 cm™. The peak at
2929.87 cm™ is due to the C-H stretching vibration
of alkane groups. The peaks observed at 1537.27
cm™ are due to the asymmetrical and symmetrical
stretching of the zinc carboxylate.
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Figure 3: FTIR spectrum of ZnO nanopatrticles

Discussion:

In this study, we successfully
synthesized ZnO nanoparticles by a simple chemical
method followed by investigating the structural
parameters and optical parameters. X-ray
Diffraction (XRD) analysis revealed the crystalline
nature of the ZnO nanoparticles, with diffraction
peaks corresponding to the hexagonal wurtzite
structure of ZnO. The sharp and intense peaks
indicate high crystallinity, which is crucial for
various applications. The crystallite size was
calculated using the Scherrer equation. Ultraviolet-
visible (UV-Vis) spectroscopy was used to study the
optical properties of the ZnO nanoparticles. The
absorption spectrum exhibited a strong excitonic
absorption peak around 372 nm, considered as
characteristic of ZnO nanoparticles.

Conclusion:

In conclusion, the chemical method is an
effective and simple synthesis route for producing
high-quality ZnO nanoparticles. The comprehensive
characterization of the nanoparticles confirmed their
crystalline structure and optical properties. The
synthesized ZnO nanoparticles exhibited excellent
structural and optical properties, making them

P. P. Rathod, V. K. Bhosle, A. U. Ubale

promising candidates for Photocatalysis, Solar cells,

Sensors,  Supercapacitors, and environmental

remediation applications. Future work can focus on

optimizing the synthesis parameters to enhance the
properties of ZnO  nanoparticles  further.

Additionally, exploring the functionalization of ZnO

nanoparticles with various dopants or surface

modifications can open new avenues for their
application in diverse fields such as biomedical
engineering, sensors, and energy storage devices.

The promising results obtained in this study

highlight the potential of ZnO nanoparticles as

versatile nanomaterials with a wide range of
practical applications.
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Abstract:

In the digital age, the world of library and information services has undergone significant change over the
years, driven by rapid technological development and changing user expectations. This article examines the
current state of policy for collection development in this dynamic context. The paper investigates fundamental
aspects of present-day collection development methods, with a particular emphasis on the selection, procurement,
and supervision of digital assets. The research highlights the necessity of implementing adaptive measures taken
while selecting and procuring digital resources, which accommodate the changing demands of the digital age and
ensure equal access to information that safeguards digital legacy. Recommendations for best practices and future
research directions are provided to support librarians in the complex issues of digital collection development.

Keywords: collection development, policy, digital age, electronic resources.

Introduction

One of the goals of the library and library
staff is to create a useful collection for its customers,
preserve it, and provide access if necessary,
according to the needs of the users. A library
performs three main tasks: getting the right
document, storing it, and providing access. The first
task is to get the right document in the library. We
know that from the ancient period, people began to
store their information in different forms, starting
with clay tablets, moving to paper, and now most
recently in electronic digital form. The market is full
of varied information available with latest
publications and the library should acquire only the
most suitable ones for its clientele, and this can only
be achieved if the respective institution has a clear
picture of the needs of the customers, and based on
this, the library must have a collection development
policy.
Collection Development: A Process

Collection development is the most
intellectual work of a library because only the
collection is the key to fulfil library needs. Users
believe that the library is the solution to their

curiosity and is the library collection that can fulfill
their desire for information. The customer’s tastes
vary from person to person, from time to time, and
the collection must be developed accordingly to
serve them in the best way. The whole development
process is a process that enables a library to develop
a collection of materials according to the
information and service needs of users (khan, 2010).
It is defined as "the process of identifying the
strengths and weaknesses of a library collection
according to user needs and community resources. It
is a universal process in the library world where a
library professional assembles a variety of materials
to meet the needs of users. This dynamic and
continuous cycle includes six elements: user
research, practices, selection, acquisition, weeding,
and evaluation (Evans, 2004). Therefore, in Dr. S.R.
Formulating the Five Laws of Library Science,
Ranganathan stated that the library is a growing
organism like the fifth law; it explains that the
library collection is constantly growing, so we
understand that collection development is a
continuous process.
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Collection Development Policy

A policy statement is a kind of framework
and set of parameters inside which employees and
users need to work. According to the American
Library  Association, collection  development
policies are documents that define the scope of a
library's existing collections, plan for the continued
development of resources, and identify the
collection. Strengthen and outline the connection
between election philosophy and institutional goals,
general election criteria, and intellectual freedom
(ALA, 1987). They serve many functions beyond
just being a material selection tool. In addition to
describing current collections, they set priorities,
assist in budgeting, serve as an internal library
communication channel between the library and
external  parties, support joint  collection
development, protect intellectual freedom and
prevent censorship, and assist in general
management of the collection, including donation
processing, material  selection, and  series
cancellation (Johnson, 1994). They also minimize
personal bias in the selection of materials, identify
gaps in collection development responsibilities, and
provide a source of information for the new
collection development librarian (Frank, 1993).
Therefore, it can be said that the collection
development policy guides libraries in issues and
processes related to the selection of information
resources according to the needs of their users. It
explains all content-related issues, responsibility for
the selection and assembly of library materials
(Kiondo, 2004), etc. The lack of a collection
development policy statement makes it impossible
to identify the long-term and short-term needs of the
clientele and to prioritize the allocation of resources
to meet those needs (Odini, 1994). The collection
development policy should clearly define:
i) In what form the collection should be acquired, or
procured either in print, electronically or both?
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ii) Which level of material should be preferred,
scientific, specialist or popular?
iii) Which areas should be highlighted?
iv) Who chooses the material and
v) Who decides the allocation of funds to each
department?
Information Resources and Services

As technology advancement took place,
different forms of resources began to develop. These
resources are created by various people from diverse
professions, thanks to research support, which plays
an important role in the field of informatics. When
we discuss about informatics, libraries are the first
to adopt these emerging resources. Part of the
concept of the information society, or hub, which
provides computers, various information resources,
and human support, which has changed its services
and reorganized its physical space to fulfill its new
responsibilities. It has been observed that libraries
today are not limited to only printed books and
documents which was seen in the olden days. Over
the years, due to technological advancement
electronic resources have increased. Libraries have
been acquiring electronic resources in various
formats for twenty years, and library consortia's
have played important roles in the process over the
time.
E-resources:

An electronic resource is one that is

available in digital or electronic form. Currently, the
quantity of library collections has been replaced by
quality, because it depends on the needs of users,
quality has a direct association with the type of
library collection. An electronic database is a well-
structured collection of extensive material in one or
more disciplines. It is searchable and its content is
downloadable. Online books, magazine articles,
newspapers, book reviews, conference materials,
etc. Electronic databases are usually updated daily,
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weekly, monthly, semi-annually or annually. (Devi,
2024)

Types of e-resources held in the library

The library manages e-resources, which are
e-books, e-magazines, e-databases, e-thesis-
dissertation, e-magazines, e-newspapers, electronic
reference books, e-audio/video and reference
sources in online open sources. Other types of e-
resources such as OPAC (Online Public Access
Catalogue), internal databases, and institutional
repositories.

Importance of Electronic Resources:

Electronic resources are indispensable in
today's society. Users should be aware of their
importance. People from different backgrounds
recognize the value, accessibility, usability, and
readability of electronic resources.

1. Unlike print-based paper, they are affected by
the environment or must be handled with care.

2. The information will be stored in electronic
form at regular intervals and will be
continuously updated to ensure availability.

3. Significantly reduces processing, printing,
binding, and shipping time, allowing quick and
easy handling without sacrificing time.

4. Thereis less or no library space.

5. There is no need to print and bind because the
user has access to all the information in digital
form.

6. Electronic resources are usually less expensive
than printed materials.

7. Several search engines are available to find and
retrieve relevant content.

8. Access to resources is wider and more
convenient because a large number of people
can access them at the same time.

9. Many access points facilitate the use of
restricted networks.

10. It allows remote access anytime and anywhere.

Selection of e-resources

Tools and criteria for selecting e-resources
Collection management of e-resources involves
many aspects from selection, acquisition, and
organization to access, retrieval, preservation,
maintenance, and disposal.

When choosing e-resources, some means
are considered. It is about reviews in e-journals,
looking at other library resources, presentation of
the publisher at seminars/conferences, opinion of
experts/staff, a survey of existing suppliers, route
offered by suppliers, route offered by publishers,
and consortium.

The selection criteria for electronic
resources are user needs, reliability of the publisher,
reputation of the publisher, technical background of
the publisher, availability of full text, full text of the
back cover, search ability, existing peer-reviewed
articles, electronic structure of resources, and
availability format.
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Procurement and Acquisition of Electronic
Resources

These resources are acquired through
publishers, editors, consortia, and rarely through
aggregators. The acquisition of these e-resources
takes into account the content provided in the
resource, subject coverage, update frequency, price,
search strategies, reputation, and impact factor, ease
of use, technical support, and license terms.
Licensing aspects:

The important aspects to be kept in mind
while licensing e-resources are: Scholarly sharing,
Providing links, Access to databases, Electronic
reserves, Indemnification, Modification in license
terms, Archival/backup up copy, Cancellation terms,
and Reimbursement (Dumbrava, 2013). Their nature
of licensing is automatic renewal, notice-issued
renewal, and early termination. The common
obstacles while dealing with the licensor include
disparity in bargaining power, inflexibility on the
part of the vendor, and license agreements to library
needs.

Collection management of e-resource:

For effective management of e-resources
library must be regularly updated with the latest
publications by vendors, updated in respect of
OPAC about e-resources, create metadata,
periodical review of e-resources, need feedback
taken from users, monitor the speed of information
download, and most importantly is security of e-
resources must be ensured.

Preservation and archiving of digital materials:

Preservation of e-resources plays a very
important role for future reference. The methods
that can be adopted for preservation would be
replication, migration, analog backups, emulation,
digital archaeology, and technological preservation.
Issues and Challenges of using E-Resources:

There are a few problems and obstacles that
come with using the facilities needed to access e-
resources; these include searching for relevant
information, taking a while to view, not being
accessible at all, having trouble using digital
resources, having limited computer access, having
time constraints, computer viruses, etc (Devi, 2024).
Another important challenge is the lack of digital
literacy. The availability of these resources in
libraries may encourage users especially students to
utilize electronic journals more frequently. Some
libraries still do not have computerized classrooms
or any facilities that are necessary for patron use of
technology.
Suggestions for the use of E-Resources:

It is important to raise awareness about using
e-books and e-journals to get up-to-date
information. The Librarian has to conduct frequent
awareness programs for user information, wherein
various e-resources that are provided by the library
are very much aware to the users. The necessary
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preparations should be undertaken to gain access to
other publications about their disciplines in full text.
Increase the number of computers, accelerating the
internet link's speed by requesting an easy-to-read
journal format from the provider (Devi, 2024). The
provision of Wi-Fi will be advantageous. Users can
access all of the online databases in the library by
using the OPAC and the institution's website. The
college website should be allowed with access to all
online database news, and it should be updated
often. Employees with IT training must assist users
in the digital library. To find an accessible program
that teaches and orients participants in search
techniques, more information has to be made
available to the users. Improved understanding of
the electronic materials made accessible by the
academic library system, as well as instructions on
how to use them.

Conclusion:

In today's information society, Collection
Development plays a crucial role in ensuring that
information organizations have the necessary
resources and reached to the users in efficient way.
The development of technologies has enabled the
extrapolation of information and the transfer of
collection  development from a  traditional
environment to a digital environment. The proposed
collection development cycle includes all the
valid steps to create and maintain digital collections
in adigital library (Vignau Sanchez and Quesada,
2006). The philosophy behind this work
expanded over time, from the
mere collection and preservation of information
to its dissemination, as library patrons
became as valuable library assets as collections, or e
ven more so. It has
been observed that libraries often lack  a collection
development policy, which does not seemto be a
sign of good business, as Johnson argues that
libraries without a collection development policy are
like businesses without a business plan (Johnson,
1994). A library is a service-
oriented organization responsible for all
citizens, so its collection policy must be open
and clear. Whether the collection is in print,
electronic, or hybrid format, the collection
development policy must be clearly stated as such
help to justify the entire nature of the document both
in terms of its conceptual content and its form. The
librarians acting according to the drafted policy will
always remain on the safe side no one will be able to
question against the collection development, Hence
librarians should go for it (Shukla, 2014). The use of
electronic resources has given rise to
many new technical tools and tactics. The
importance of using electronic resources in research
is increasing (Devi, 2024). Digital libraries are
currently in a phase of transformation, despite the
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goal of librarians to create fully integrated
digital gateways, which will take several years
to achieve. To maintain integrity and provide value-
added services to customers, libraries that already
own a certain journal in print are often required to
subscribe to the online version of the journal for the
same period. The explosion of digital data resources
forces organizations to adopt new forms of handling
user data, using tools that allow them to select and
store only the data that meets their user needs.
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Abstract:

Sugarcane is an important crop in India. It plays an important role in the overall socio-economic
development of the farming community. Sugar business is one of the major industries in India. This study was
conducted to know the problems of sugarcane farmers in Vidarbha, Maharashtra state. This study was based on
primary source of data. Simple statistical tools were used in this study. This study has revealed that sugarcane
farmers in Vidarbha are facing some problems. 30 respondents were selected for this study.

Introduction

The sugar industry is an important agro-
based industry that affects the rural lives of about 50
million sugarcane farmers and about 5 lakh workers
directly employed in sugar mills. Employment is
also generated in various ancillary activities related
to transport, trade services of machinery and supply
of agricultural inputs. India is the second largest
producer of sugar in the world after Brazil and is
also the largest consumer. Sugarcane production
should be increased for the sugar industry. Because
the sugar industry needs a large amount of
sugarcane as raw material. Sugarcane can be
produced from seeds, stalks and roots. The prepared
sugarcane is cut from the roots. Last about 30 cm.
These parts are cut off along with the bark and
reserved for further cultivation. Sugarcane can also
be grown from sugarcane seeds. Since sugarcane
ripens at different times in the fall, it is important to
plant sugarcane at different times. Considering the
agricultural land and tropical climate of
Maharashtra, if the land can be brought under
irrigation, the cultivated area of Maharashtra can
produce good sugarcane production. Sugarcane is
also cultivated in Vidarbha in Maharashtra.
Sugarcane is cultivated in Amravati, Yavatmal,
Wardha, Nagpur and Bhandara districts of
Vidarbha. Sugarcane cultivation in Vidarbha is
mainly dependent on rain water. Sugarcane
cultivation starts around the month of June.
Regarding sugar factories in Vidarbha, currently 6
sugarcane factories are working.

Objective of the study: To study the problem sand
challenges faced by sugarcane farmers of Vidarbha
region.

Scope of Research:

This study helps to understand the problems
and challenges of sugarcane far ers of vidarbh
region.

Limitations of the study: Only sugarcane farmers
of Vidarbha have been included in this study. This
study is also time bound. Only 30 respondents from
different districts of Vidarbha are included.

Need of Research study:

This study helps to understand the problems
and challenges of sugarcane farmers in Vidarbha.
By understanding the problems and challenges of
the farmers, the government should devise a suitable
policy for the sugarcane growers. This study can
help in understanding the sugar industry in
Vidarbha.

Research methodology:

The study was conducted in the year 2024
in Vidarbha region of Maharashtra state. This study
is an analytical research based on questionnaire
method. Primary data was collected from 30
sugarcane farmers for the study. The respondents
were selected by adopting convenience sampling
method. Data collected from primary sources were
analyzed using various statistical tools, such as
percentage and simple mean ranking.

Data analysis and presentation

1. Challenges in the sugarcane seed procurement process.

Valid Values Value Count | Percent
1 Transportation issue 3 10.00%
2 High prices 8 26.70%
3 Quality concerns 8 26.70%
4 Limited availability 11 36.70%
5 Other 0 0.00%
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Table 1
Table 1 shows that the main challenges in the seed problems with high cost of seeds. Therefore, 90% of
procurement process are the limited availability of the farmers are facing difficulties in procuring seeds
seeds. Out of 30 respondents 11 farmers have due to high cost of seeds, quality of seeds and
problems with availability of seeds, 8 farmers have limited availability of seeds.
concerns about quality of seeds and 8 farmers have
2. lrrigation system for sugarcane crop

ISSN - 2347-7075

Valid Value Count Percent
Values
1 Rain fed 15 50.00%
o | Sprinkler | g 50.00%
irrigation
3 _ Drip 0 0.00%
irrigation
4 | Flood 0 0.00%
irrigation
5 Other 0 0.00%
Table 1

Table 2 shows the irrigation methods used by
sugarcane farmers. Out of 30 respondents, 15 farmers are using rain water for irrigation and 50%
farmers are dependent on rainwater and the rest are farmers are using sprinkler irrigation.

3. Climatic conditions affect the production of sugarcane in the region

dependent on frost irrigation. It is found that 50%

Valid Values Value Count | Percent
1 Positively 9 30.00%
2 Negatively 21 70.00%
3 No significant impact 0 0.00%
Table 2

Table 3 shows that out of 30 respondents, 21
farmers are facing weather problems, as weather is
negatively affecting their sugarcane production.
Only 9 farmers are having a positive impact on their
4. Government Support and Subsidies

agriculture due to weather conditions. Therefore, 70
percent of the farmers are facing the problem of

climate change.

Valid Values Value Count | Percent
1 Sufficient 0 0.00%
2 Insufficient 13 43.30%
3 No Support 17 56.70%
Table 3

Table 4 shows the government assistance and
subsidies. Out of 30 responses, 17 farmers received
no support from the government and 13 farmers
5. Storage Facilities

received insufficient government assistance and
subsidies. It is seen that the farmers have not
received enough government help and subsidy.

Valid Values Value Count | Percent
1 Adequate 0 0.00%
2 Insufficient 10 33.30%
3 Non-existent 20 66.70%
Table 4

Table 5 shows the sugarcane storage facilities. Out
of 30 respondents, 20 farmers are facing problems
with storage facilities, while 10 farmers have
6. Sugar mills faced delayed payments for sugarcane deliveries

insufficient storage space. Therefore, 67 percent of
the farmers have storage problems.

Valid Value Count Percent
Values
1 Yes 16 53.30%
2 No 14 46.70%
Table 5

Table 6 shows that sugarcane farmers are facing
payment problems. Out of 30 respondents 16
farmers are facing payment problems from vendors
7. Use of Technology in Farm Management

and 14 respondents are not facing that problem. It is
observed that more than 50% of the respondents
have payment problems.

Shreeram Balekar
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Valid Values Value Count | Percent
1 High 0 0.00%
2 Moderate 16 53.30%
3 Low 14 46.70%
Table 6

Table 7 shows the extent to which farmers have
used technology in farm management. Out of 30
respondents 16 farmers are using medium level of
technology for farming and 14 farmers are not using
technology in their farming. 53% used technology
moderately and remaining 47% used very little
technology in their farming.

Conclusion:

It has been concluded that availability of
water, lack of technology, storage facilities, weather
problem, and availability of seeds, government
support and subsidy are the critical problems and
challenges facing sugarcane farmers in Vidarbha.
Delay in payment of goods is a major problem faced
by farmers.

Suggestion:

Farmers have very little knowledge about
what new and modern techniques can be used in
agriculture.  Therefore, training  (agricultural
exhibitions, lectures etc.) should be organized for
the farmers on adopting modern techniques of
sugarcane production. The study revealed that water
is the most important production problem faced by
sugarcane farmers. So the government should work
on irrigation schemes like Jalyukta Shivar Yojana.
Better disease management can be done by
providing farmers with magazines, books or leaflets
related to agriculture. The government or the sugar
industry should provide storage facilities for the
farmers and also pay the sugarcane farmers.

Future researcher scope:

Future, researchers can use this study to
learn more about the problems of sugarcane farmers
in Vidarbha. This study can also be used to study
sugar industry in Vidarbha. With the help of this
study, further researchers can find modern solutions
to farmers' problems.
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Abstract:

Climate change, characterized by global temperature alterations, has profound socio-economic and legal
ramifications worldwide. This case study focuses on understanding these changes with a special emphasis on their
impact in India. It examines the causes and consequences of rising temperatures, the social and legal responses to
these changes, and the policies implemented to mitigate adverse effects. Through comprehensive analysis, the
study aims to highlight the critical need for adaptive and mitigative strategies to address climate change and its

far-reaching implications.
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Introduction:

Climate change is one of the most pressing
issues facing the world today. The alteration in
global temperatures has led to significant
environmental, social, and economic challenges.
These changes are driven primarily by human
activities, such as the burning of fossil fuels,
deforestation, and industrial processes, which
increase greenhouse gas emissions. In India, the
effects of climate change are particularly
pronounced, affecting agriculture, water resources,
public health, and the overall economy. This study
explores the multifaceted impacts of temperature
alteration globally and specifically in India,
examining the socio-legal implications and the
measures being taken to address these challenges.
Climate change, driven by global temperature
alterations, is one of the most significant and
complex challenges of our time. The Earth's climate
system is experiencing unprecedented changes due
to human activities, such as the burning of fossil
fuels, deforestation, and industrial processes. These
activities increase the concentration of greenhouse
gases in the atmosphere, leading to global warming
and a cascade of environmental, social, and
economic consequences. This case study delves into
the multifaceted impacts of these temperature
alterations, with a special emphasis on their socio-
legal ramifications, particularly in the context of
India.

Global temperature alteration refers to the
long-term rise in the average temperature of the
Earth's climate system. This phenomenon has far-
reaching effects on natural and human systems,
disrupting weather patterns, melting ice caps, raising

sea levels, and intensifying extreme weather events.
The Intergovernmental Panel on Climate Change
(IPCC) has provided compelling evidence that these
changes are largely attributable to human activities,
necessitating urgent and coordinated action to
mitigate and adapt to their impacts.

In India, the impacts of climate change are
profoundly felt across various sectors. The country
is highly vulnerable to climate-related risks due to
its diverse geography, high population density, and
dependence on climate-sensitive sectors like
agriculture, water resources, and fisheries. Rising
temperatures and altered precipitation patterns
threaten food security, water availability, and public
health, posing significant challenges to sustainable
development. Moreover, the socio-economic fabric
of Indian society, characterized by significant
inequalities, exacerbates the vulnerability of
marginalized communities to climate impacts.

The socio-legal ramifications of climate
change encompass a broad spectrum of issues,
including environmental justice, human rights,
migration, and governance. Climate change
exacerbates existing social inequalities,
disproportionately  affecting  low-income and
marginalized communities. These groups often lack
the resources and capacity to adapt to changing
conditions, making them more susceptible to
climate-related hazards. Addressing these disparities
requires robust legal frameworks and policies that
promote equity and resilience.

India’s response to climate change has been shaped
by both international commitments and domestic
priorities. As a signatory to the Paris Agreement,
India has pledged to reduce its greenhouse gas
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emissions intensity and increase its renewable
energy capacity. The National Action Plan on
Climate Change (NAPCC) outlines eight national
missions, focusing on areas such as solar energy,
energy efficiency, sustainable agriculture, and water
conservation.  Additionally, various state-level
initiatives and policies aim to address region-
specific climate challenges and promote sustainable
development.

Despite these efforts, significant challenges
remain in implementing and enforcing climate
policies in India. Institutional capacity, financial
constraints, and political will are critical factors
influencing the effectiveness of climate action.
Moreover, the integration of climate considerations
into broader development planning and decision-
making processes is essential for achieving long-
term sustainability.

This case study aims to provide a
comprehensive understanding of global temperature
alterations and their socio-legal implications, with a
particular focus on India. By examining the causes,
consequences, and responses to climate change, this
study seeks to highlight the critical need for adaptive
and mitigative strategies. It also aims to identify
gaps and challenges in current policies and propose
recommendations for enhancing climate resilience
and sustainability. Addressing climate change
requires a holistic and multi-disciplinary approach
that considers scientific, social, economic, and legal
dimensions. By understanding the complex interplay
between global temperature alterations and their
socio-legal ramifications, this case study aims to
contribute to the ongoing efforts to combat climate
change and promote sustainable development, both
in India and globally.

Definition

Global Temperature Alteration: Refers to the

long-term changes in the average temperature of the

Earth's climate system, typically attributed to human

activities that increase greenhouse gases in the

atmosphere.

Socio-Legal Ramifications: The social and legal

consequences that arise from a particular issue, in

this case, climate change, including impacts on
communities, economies, legal systems, and
policies.

Aims

1. To analyze the causes and effects of global
temperature alteration.

2. To explore the socio-legal ramifications of
climate change on a global scale.

3. To examine the specific impacts of climate
change in India.

4. To evaluate the effectiveness of current policies
and strategies aimed at mitigating climate
change.

5. To propose recommendations for improving
climate resilience and sustainability.
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Objectives

1. To investigate the scientific basis of climate
change and global temperature trends.

2. To assess the environmental, social, and
economic impacts of climate change.

3. To study the legal frameworks and policies
related to climate change mitigation and
adaptation in India and globally.

4. To identify gaps and challenges in current
climate strategies.

5. To suggest actionable measures for enhancing
climate policy and governance.

Need
Understanding climate change and its socio-legal
ramifications is crucial for developing effective
strategies to mitigate its adverse effects. In India,
where millions depend on climate-sensitive sectors
like agriculture, addressing these issues is essential
for ensuring sustainable development and protecting
vulnerable populations. This study aims to fill
knowledge gaps and provide insights that can
inform  policy-making and enhance climate
resilience.

Scope

The scope of this case study includes:

1. Examination of global temperature trends and
their driving factors.

2. Analysis of the socio-economic and
environmental impacts of climate change.

3. Review of international and national legal
frameworks addressing climate change.

4. Case studies of specific climate impacts in
India.

5. Evaluation of current mitigation and adaptation
strategies.

6. Recommendations for future policy and action.

History

The study of climate change and its impacts

has evolved significantly over the past few decades.
Early research focused on the scientific
understanding of climate systems and the role of
greenhouse gases. As evidence of human-induced
climate change mounted, attention shifted to
assessing its impacts and developing mitigation and
adaptation strategies. International efforts, such as
the United Nations Framework Convention on
Climate Change (UNFCCC) and the Paris
Agreement, have been pivotal in shaping global
climate policy. In India, the National Action Plan on
Climate Change (NAPCC) and various state-level
initiatives reflect the country's commitment to
addressing climate challenges. This historical
context provides a foundation for understanding the
current state of climate policy and the ongoing
efforts to combat climate change. History

The understanding and study of climate change and

its impacts have evolved significantly over the past

few centuries. This historical journey is marked by
key scientific discoveries, socio-political
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movements, and international agreements that have
shaped the current climate discourse and action. The
case study on understanding worldwide temperature
alteration and its socio-legitimate ramifications,
especially with reference to India, draws on this rich
historical context.
Early Scientific Discoveries

The journey began in the 19th century with
the foundational work of scientists such as John
Tyndall and Svante  Arrhenius.  Tyndall's
experiments in the 1850s demonstrated that certain
gases, including carbon dioxide (CO2) and water
vapor, trap heat in the Earth's atmosphere, a
phenomenon now known as the greenhouse effect.
Arrhenius, in the late 19th century, quantified the
impact of CO2 on Earth's temperature, predicting
that increased CO2 levels could lead to global
warming.
The 20th Century: Advancements and
Awareness

The 20th century saw  significant
advancements in climate science and growing
awareness of human-induced climate change.
Charles David Keeling's precise measurements of
atmospheric CO2 at Mauna Loa Observatory in the
1950s provided clear evidence of rising CO2 levels.
The Keeling Curve became a crucial indicator of
human impact on the global climate.
During the 1960s and 1970s, concerns about
environmental degradation and pollution led to the
emergence of the modern environmental movement.
Rachel Carson's seminal book, "Silent Spring"
(1962), highlighted the adverse effects of pesticides
and spurred public interest in environmental issues.
This period also saw the establishment of
environmental regulatory bodies, such as the United
States Environmental Protection Agency (EPA) in
1970.
The IPCC and Global Climate Policy

The establishment of the Intergovernmental
Panel on Climate Change (IPCC) in 1988 marked a
pivotal moment in climate science and policy. The
IPCC's assessment reports synthesized scientific
knowledge on climate change, providing a
comprehensive understanding of its causes, impacts,
and potential solutions. The First Assessment Report
(1990) highlighted the increasing certainty of human
influence on climate change and called for
international cooperation to mitigate its effects.
The United Nations Framework Convention on
Climate Change (UNFCCC), adopted at the Earth
Summit in Rio de Janeiro in 1992, provided a
framework for international climate negotiations.
The Kyoto Protocol (1997) was the first significant
international agreement to set binding emission
reduction targets for developed countries. However,
it faced challenges in implementation and
participation.
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The Paris Agreement and India's Climate Policy

The Paris Agreement, adopted in 2015,
represented a landmark global commitment to limit
global warming to well below 2 degrees Celsius
above pre-industrial levels. Unlike the Kyoto
Protocol, the Paris Agreement included
commitments from both developed and developing
countries, emphasizing a collective approach to
addressing climate change. India, as a signatory,
pledged to reduce its emissions intensity and
increase its renewable energy capacity, aligning
with its developmental goals.
In India, climate policy has been shaped by both
international commitments and domestic priorities.
The National Action Plan on Climate Change
(NAPCC), launched in 2008, outlines eight national
missions focusing on key areas such as solar energy,
energy efficiency, sustainable agriculture, and water
conservation. State-level action plans complement
the NAPCC, addressing region-specific climate
challenges.
Socio-Legal Dimensions and Environmental
Justice

The socio-legal ramifications of climate
change have gained increasing attention over the
years. Climate change disproportionately affects
vulnerable populations, exacerbating existing social
inequalities. Environmental justice movements have
emerged globally, advocating for the rights of
marginalized communities to live in a healthy
environment. Legal frameworks and policies are
evolving to address issues such as climate-induced
displacement, human rights, and equitable access to
resources.
In India, environmental laws such as the
Environment (Protection) Act, 1986, and the
National Green Tribunal (NGT) play crucial roles in
regulating activities that impact the environment.
The judicial system has been instrumental in
interpreting and enforcing these laws, contributing
to environmental governance.
Current Trends and Future Directions

The historical context of climate change is
marked by both progress and challenges. Scientific
understanding has advanced significantly, and
international cooperation has led to landmark
agreements. However, the implementation of
climate policies remains a critical challenge,
influenced by factors such as political will,
economic constraints, and institutional capacity.
As climate impacts intensify, there is a growing
recognition of the need for integrated and adaptive
approaches to climate policy. This includes
mainstreaming climate considerations into broader
development planning, enhancing community
resilience, and fostering sustainable practices. In
India, ongoing efforts to transition to a low-carbon
economy, improve climate resilience, and promote
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sustainable development are crucial for addressing
the multifaceted impacts of climate change.
Conclusion:

The history of climate change research and

policy is a testament to the evolving understanding
of one of the most pressing global challenges. From
early scientific discoveries to contemporary
international agreements, the journey reflects the
complex interplay between science, policy, and
society. By examining this historical context, the
case study on worldwide temperature alteration and
its socio-legitimate ramifications provides valuable
insights into the ongoing efforts to combat climate
change and promote sustainability, with a special
focus on India. The journey to understand and
address worldwide temperature alteration and its
socio-legitimate ramifications has been long and
complex. From early scientific discoveries to the
establishment of international climate agreements,
significant progress has been made in recognizing
and mitigating the impacts of climate change.
However, challenges remain, particularly in
implementing effective policies and ensuring that
vulnerable communities are protected.
India, with its diverse geography and socio-
economic landscape, faces unique challenges and
opportunities in addressing climate change. The
country's commitment to international agreements
like the Paris Agreement, coupled with domestic
initiatives such as the National Action Plan on
Climate Change (NAPCC), reflects a robust
framework for climate action. However, the
effective implementation of these policies is critical
to achieving sustainable development goals and
building resilience against climate impacts.

The socio-legal ramifications of climate

change, including environmental justice, human
rights, and equitable resource distribution, are
increasingly recognized as central to climate policy.
Ensuring that marginalized and vulnerable
populations are not disproportionately affected by
climate impacts is essential for fostering social
equity and sustainability.
Moving forward, a holistic and integrated approach
is needed to address the multifaceted challenges
posed by climate change. This includes
strengthening institutional capacities, enhancing
community resilience, promoting sustainable
practices, and ensuring that climate considerations
are mainstreamed into broader development
planning. Collaboration between governments,
communities, and international bodies will be
crucial in driving effective climate action.

In conclusion,  understanding  and
addressing global temperature alterations and their
socio-legal implications requires a concerted effort
across multiple sectors and levels of governance. By
learning from historical developments and current
trends, and by fostering a cooperative and inclusive
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approach, we can better navigate the challenges of

climate change and work towards a more sustainable

and equitable future for all, with a special focus on
the unique context and needs of India.

References

1. Intergovernmental Panel on Climate Change
(IPCC). (2021). Climate Change 2021: The
Physical Science Basis. Contribution of
Working Group | to the Sixth Assessment Report
of the Intergovernmental Panel on Climate
Change. Cambridge University Press. Retrieved
from IPCC.

2. National Action Plan on Climate Change
(NAPCC). (2008). Government of India.
Retrieved from MoEFCC.

3. United Nations Framework Convention on
Climate Change (UNFCCC). (1992). United
Nations Framework Convention on Climate
Change. Retrieved from UNFCCC.

4. Paris Agreement. (2015). United Nations.
Retrieved from UNFCCC.

5. Keeling, C. D. (1960). The Concentration and
Isotopic Abundances of Carbon Dioxide in the
Atmosphere. Tellus, 12(2), 200-203.
d0i:10.1111/j.2153-3490.1960.th01300.x

6. Carson, R. (1962). Silent Spring. Houghton
Mifflin.

7. Environment  (Protection) Act, 1986.
Government of India. Retrieved from India
Code.

8. National Green Tribunal (NGT). Government
of India. Retrieved from NGT.

9. Tyndall, J. (1861). On the Absorption and
Radiation of Heat by Gases and Vapours, and
on the Physical Connexion of Radiation,
Absorption, and Conduction. Philosophical
Transactions of the Royal Society of London,
151, 1-36. doi:10.1098/rstl.1861.0001

10. Arrhenius, S. (1896). On the Influence of
Carbonic Acid in the Air Upon the Temperature
of the Ground. Philosophical Magazine and
Journal of Science, Series 5, 41(251), 237-276.
doi:10.1080/14786449608620846

11. United Nations Environment Programme
(UNEP). (2019). Emissions Gap Report 2019.
Retrieved from UNEP.

12. World Bank. (2020). Climate Change
Knowledge Portal for Development
Practitioners and Policy Makers: India
Dashboard. Retrieved from World Bank.

13. Ministry of Environment, Forest and Climate
Change (MoEFCC), Government of India.
(2020). India: Third Biennial Update Report to
the United Nations Framework Convention on
Climate Change. Retrieved from MoEFCC.

14. United Nations Development Programme
(UNDP). (2020). Climate Change Adaptation:
The Case of India. Retrieved from UNDP.

36


https://greentribunal.gov.in/
https://climateknowledgeportal.worldbank.org/country/india

I[JAAR Vol.5 No.24

15. Chaturvedi, R. K., & Sharma, M. (2015).
Climate Change and India: A 4X4 Assessment.
Indian Institute of Science, Bangalore.
Retrieved from 1ISc.

16. Gadgil, S., & Gadgil, S. (2006). The Indian
Monsoon, GDP and Agriculture. Economic and

Manisha Baliram Pohare, Dr. Vinod Kumar

17.

ISSN - 2347-7075

Political Weekly, 41(47), 4887-4895. Retrieved
from EPW.

Ravindranath, N. H., & Sathaye, J. (2002).
Climate Change and Developing Countries.
Kluwer Academic Publishers. doi:10.1007/978-
94-015-9900-8

37


http://www.iisc.ac.in/

ISSN - 2347-7075

Peer Reviewed
Vol.5 No. 24

Young Researcher
=
Association

International Journal of Advance and Applied Research
www.ijaar.co.in

Impact Factor - 8.141
Bi-Monthly
July-Aug 2024

Digitization of Rare Books: Procedure and Precaution -An Overview

Dr. Subhash Shankarrao Dhule
Librarian, Government of Maharashtra, Rajaram College, Kolhapur- Maharashtra (India)
Corresponding Author- Dr. Subhash Shankarrao Dhule
Email- glclibmum@gmail.com

DOI-10.5281/zenodo.13622664

Abstract:

The digitization of rare books is a crucial method for preserving cultural heritage and making historical
texts more accessible to the public and researchers. This paper provides a comprehensive overview of the
procedures and precautions involved in digitizing rare books. It examines the steps involved, from initial
assessment to final digitization, and discusses the precautions necessary to protect these valuable materials.

Keywords: Rare Books, Digitization, Preservation, Rare Documents.

Introduction:

The digitization of rare books is a multi-
faceted process that involves careful planning and
execution to ensure the preservation and
accessibility of historical texts. As libraries and
archives increasingly turn to digital methods to
conserve their collections, it is vital to understand
the specific procedures and precautions necessary to
safeguard these irreplaceable materials.

Procedures for Digitizing Rare Books

1. Preparation and Planning: The initial phase

involves preparing the physical condition of the

books and planning the digitization process. This
includes:

1) Assessment of Book Conditions: Evaluating
the physical state of the books to determine if
they can withstand the digitization process.

2) Selection Criteria: Deciding which books are
suitable for digitization based on their historical
significance, condition, and demand.

3) Digitization Plan: Develop a detailed plan that
outlines the workflow, equipment, and
personnel required.

2. Preparation: Preparation is crucial to minimize

the risk of damage during digitization:

1) Cleaning and Stabilization: Cleaning the
books and performing minor repairs if
necessary.

2) Documentation: Recording the current
condition of the books through photographs and
written reports.

3) Equipment Selection: Choosing the right
equipment is essential for high-quality
digitization:

4) Scanners and Cameras: Selecting appropriate
scanners or cameras that can handle delicate
materials without causing damage.

5) Lighting: Using non-invasive lighting to avoid
heat and light damage to the books.

4. Digitization Process: The actual digitization

involves several steps:

1) Handling: Employing  proper handling
techniques to prevent physical stress on the
books.

2) Scanning: Using flatbed scanners, overhead
scanners, or digital cameras to capture high-
resolution images.

3) Quality Control: Ensuring that the digitized
images meet the required standards in terms of
resolution, color accuracy, and clarity.

5. Post-Processing: Post-processing involves

enhancing and organizing the digital images:

1) Image Processing: Correcting any distortions,
adjusting color balance, and enhancing
readability.

2) Metadata Creation: Adding descriptive
metadata to facilitate searchability and access.

3) Quality Assurance

6. Storage and Access: Storing and providing

access to the digitized materials is the final step:

1) Digital Preservation: Using reliable storage
solutions to ensure the longevity of digital files.

2) Access Platforms: Making digitized books
available  through digital libraries and
repositories.

6.1 Digital Preservation

Ensuring the long-term preservation of digital files:

1. Reliable Storage: Using secure, redundant
storage solutions, such as cloud storage and
external hard drives. Network Attached
Storage(NAS)

2. Backup Systems: Implementing regular backup
routines to prevent data loss.

3. File Formats and compression.

6.2 Access Platforms

Making digitized books accessible:

1. Digital Libraries: Uploading digital files to
online repositories or digital libraries.
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2. User Interface: Ensuring a user-friendly
interface for easy access and navigation.

Digital Management Software: For the selection

of Digital management software (DMS) must have

following some of the features.

1) License copy of software.

2) Architect of software.

3) Fonts and modules.

4) Search capabilities.

5) Metadata.

6) Security access and control.

7) Content Viving.

8) Batch data upload tools.

9) Multilingual support.

10) Reports.

Precautions during Digitization:

1. Handling and Transport

Proper handling and transport techniques are

essential to avoid damage:

1) Gloves and Tools: Use clean gloves and non-
abrasive tools to handle the books.

2) Support Structures: Utilizing book cradles and
supports to minimize stress on the spine and
pages.

3) Handle Fridgile Materials.

Copyright and legal consideration.

1) Books should be copyright-free.

2) Fair use of digitized books.

3) Copyrighted materials can also be digitized
under adjudicated regulations and agreements.

2. Environmental Controls

Maintaining a controlled environment helps protect

the books:

1) Temperature and Humidity: Keeping the
temperature and humidity at optimal levels to
prevent deterioration.

2) Lighting: Using low-intensity, UV-filtered
lighting to prevent light damage.

3. Security Measures:

Implementing security measures to protect the

books from theft or loss:

1) Restricted Access: Limiting access to
authorized personnel only.

2) Monitoring: Using security cameras and
monitoring systems to ensure the safety of the
books.
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Suggestions:

1) Collaboration for projects like the Piolat
Project.

2) Enhancing user access and quality control.

Conclusion:

Digitizing rare books is a complex but
essential process for preserving cultural heritage and
improving accessibility. By following careful
procedures and taking necessary precautions,
libraries and archives can successfully digitize their
rare  book collections while ensuring their
preservation for future generations.
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Introduction:

Indian Banking sector is governed by the Reserve Bank of India (RBI) regulates all the major issues
related to currency, foreign exchange reserves of Public Sector as well as Private Sector. Setting the bank's
business objectives, its appetite for risk, its internal controls, as well as allocating roles and responsibilities and
setting up adequate reporting lines are all aspects which fall under the scope of internal governance. Corporate
Governance” is the mechanism by which managers are selected, motivated, and become accountable to
shareholders and managers as well. Central Bank of India regulates all the major issues related to currency,
foreign exchange reserves of Public Sector as well as Private Sector. Banking Governance for banks is crucial for
the development of banking activities. RBI has brought out specific guidelines for corporate governance for

banks.

Significnace of the Study:

The Corporate Governance assumes an
essential job in Banking Sector of the nation so
uncommon  spotlight on  the  Corporate
Governance in this area becomes vital on the
grounds that banks are assuming a significant job in
the budgetary arrangement of the nation, awareness,
lessening the conceivable monetary weight of
recapitalizing the PSBs, consideration towards
Corporate Governance in the financial area is
required and the strength of open proprietorship in
the financial part so corporate practices can be
introduced in banking sector for effective control
and efficient performance.

Review of Literature:

To setup standards for governance in Indian
commercial banks, the RBI formed the ';Standing
Committee on International Financial Standards and
Codes"; (chaired by Y.V. Reddy) in 2000, which
later entrusted the task to the “ Advisory Group on
Corporate Governance” in 2001 (chaired by R.H.
Patil)  recommended such as  directors'
responsibilities, shareholders’/stakeholders'
accountability, criteria for selecting independent
directors, the board structure and composition, the
constitution of committees for audit, nominating and
remuneration, stakeholder relationship etc., and
relevant disclosures.in continuation to that RBI
established the ";Consultative Group of Directors of
Banks and Financial Institutions'; (chaired by A.S.
Gangly) for reviewing the role of boards as
supervisors, which, in 2002, submitted a report
making specific  suggestions for scheduled
commercial banks and non-banking finance
companies. Recently, a review of boards of Indian
banks was undertaken by the'; Committee to Review
Governance of Boards of Banks in India, (chaired

by P. J. Nayak) recommended banks should follow
the SEBI regulations on corporate governance. Firoz
M. (2010) has deduced in his investigation that the
associations are constantly expected to improve the
extent of monetary revealing from the present
detailing framework as acknowledgment and
estimation of natural budgetary advantages, costs,
resources and liabilities. Millon, David (2011) has
clarified in his examination that since a long time
ago run thriving of company relies upon the
prosperity of its different partners and investors and
maintenance likewise for current accessibility of
common assets in which the organization can
endure and prosper. Gupta, P. (2012) has examined
that the better corporate administration prompts
better execution of the organizations. He
additionally found in his examination that corporate
administration soundly affects the offer's costs and
money related execution of the organizations.
Obijectives of the Study:
The present study has the following objectives.
1. To know the evolution of corporate governance
in the banking sector
2. To explore the significance of corporate
governance in banking sector
3. To discuss the RBI initiatives towards ensuring
good corporate governance
4. The study is based on the secondary data reports
of RBI, other banks.
Findings and Discussions:
Evolution of Corporate Governance in the
Banking Sector
Banking Industry has been one of the oldest
Industries globally began in 2000 B.C. in the ancient
world. It began with merchants lending money to
farmers. Since then, the banking industry came into
existence evolving from the dimple barter system
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and gift economics of ancient times to modern
complex, globalized, technology, and internet-based
e-banking models. Banking in the modern world is
traced way back to medieval and early Renaissance
Italy, to rich cities in the north such as Florence,
Venice, and Genoa. Development began to flourish
from Europe and a number of innovations occurred
in Amsterdam during the Dutch Republic in the 16th
century and then London in the 17th century.
Banking in the 20th century faced various ups and
downs in the Banking Sector. There were a few
guidelines related to working of the Corporate
Governance of Banks before the banking reforms.
The Public Sector Banks were dominating the
industry as the number of Private Sector Banks was
less against them. Banking Governance flourished
by the reforms of 1991, the banking sector
experienced a drastic change in India. The Private
Sector Banks entered into the industry as a result the
shareholdings of the Public Sector Banks
experienced a downfall. Banks today are
autonomous in nature and have maximum freedom.
Corporate Governance also flourished due to the
involvement of the Institutional and retail
shareholders. OECD (Organisation for Economic
Co-operation and Development), an international
organization formulated the corporate governance
principles in 1999 (revised again in 2004). In 1999,
The Basel Committee too formulated the principles
of governance for the banks which are followed by
every bank are called Basel 111 Norms. The Reserve
Bank of India (RBI) took over to have a deeper
improvement of the principles of corporate
governance in the banking sector (or Banking
Governance) of |India to reach international
standards. On August 21, 2002, the Ministry of
Finance and Company Affairs formed an institution
to look after the issues of Corporate Governance in
India.
Significance of Corporate Governance in
Banking Sector

Banking sector plays an important role of
managing funds and its circulation. Good corporate
governance is important factor in retaining existing
investors and attracting new investors. Investors
believe that a bank with good governance will
provide them a safe place for investment and also
give better returns. An adequate and strong
disclosure therefore helps to attract capital and
maintain confidence of investors which calls for
qualitative governance standards which include
standards such as internal controls, composition and
role of the Board, disclosure standards and risk
management. High-quality communications reduce
investors’ uncertainty about the accuracy and
adequacy of information being disseminated and
thereby help the firms to raise adequate capital at a
competitive cost. Corporate governance can be
useful in providing the appropriate structure in any
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system by placing right objectives and goals in front
of the organization and helping the organization to
attain these goals.

Banking governance in India has undergone
significant transformation in the digital age, driven
by technological advancements and regulatory
reforms.

Digital Payments Revolution: India has witnessed
a massive shift towards digital payments,
spearheaded by initiatives like Unified Payments
Interface (UPI) and Aadhaar-enabled Payment
System (A-ePS). This has reduced reliance on cash,
increased financial inclusion, and improved
transparency in transactions.

Regulatory Framework: The Reserve Bank of
India (RBI) plays a crucial role in governing the
banking sector. It has introduced regulations to
ensure the security of digital transactions, protect
consumer interests, and promote competition among
banks and fintech companies.

Cybersecurity Measures: With the increase in
digital transactions, cybersecurity has become a top
priority. The RBI has mandated stringent guidelines
for banks and payment providers to safeguard
customer data and prevent cyber threats.

Financial Inclusion: Digital banking has played a
pivotal role in enhancing financial inclusion in
India. Through initiatives like Jan Dhan Yojana, the
government has aimed to provide banking services
to the unbanked population, leveraging digital
platforms for accessibility.

Digital Lending: Fintech companies have disrupted
traditional lending practices by leveraging data
analytics and Al algorithms to offer quick and
efficient lending solutions. This has expanded credit
access to individuals and small businesses.
Governance Challenges: While digital banking
offers numerous benefits, it also poses governance
challenges such as data privacy concerns, regulatory
compliance, and the need for robust risk
management frameworks to address cyber threats
and operational risks.

Role of Technology: Banks are increasingly
adopting technologies like blockchain for secure and
transparent transactions, Al for customer service
automation, and big data analytics for personalized
services and risk management.

Consumer Protection: The RBI has introduced
mechanisms like the Banking Ombudsman Scheme
to address consumer grievances related to digital
banking services, ensuring fair practices and
efficient redressal.

RBI’s Initiatives towards Ensuring Good
Corporate Governance

The RBI has been taken number of initiatives to
enhance the usefulness of good corporate
governance and some of these are:
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1. RBI is issued licenses to more and more banks
exercising its power to issue license under the
Banking Regulation Act of 1949.

2. Greater independence is now given to boards of
Public Sector Banks and emphasis has been laid
on deregulation and operational freedom.

3. The nominee directors increasingly replaced by
independent directors with a view to increase
professional representation on boards of Public
Sector Banks and increase the level of
competence.

4. To achieve operational transparency, with the
abolition of minimum lending rates for co-
operative banks, it is incumbent on banks to
make the interest rates charged by them
transparent and known to all customers.

5. The commercial banks in India are required to
disclose accounting ratios relating to operating
profit, return on assets, business per employee,
NPAs, etc. as also maturity profile of loans,

advances, investments, borrowings and
deposits.
6. Dedicated Information Desks manned by

trained personnel in Central Office and in each
Regional Office, under the direct oversight of
the Regional Director are proposed to be set up
to which the common person may approach
either through mail or telephone or fax or in
person to get information or to clarify doubts;

7. Mandate has been imposed on the banks to
disclose the actual NPAs so that the problem of
NPAs can be addressed.

8. The “Corporate Governance Reforms 2.0” -
most recent initiatives taken up by the RBI.

Conclusion:

Indian Banking sector is governed by the
Reserve Bank of India (RBI) regulates all the major
issues related to currency, foreign exchange reserves
of Public Sector as well as Private Sector. Banking
Governance is crucial for the development of
banking activities. Setting the bank's business
objectives, its appetite for risk, its internal controls,
as well as allocating roles and responsibilities and
setting up adequate reporting lines are all aspects
which fall under the scope of internal governance.
Overall, banking governance in India is evolving in
response to the digital age, focusing on enhancing
efficiency, security, and inclusivity while addressing
emerging challenges through regulatory reforms and
technological innovations.
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Abstract:

One of society's most destructive and terrible social evils that destroy families is domestic violence. More
than a million women in India are the targets of this kind of cruelty, that has a significant effect on the children
who see it. Therefore, it is crucial to have a conversation about domestic violence and its repercussions on women
and children. The study will highlight how parental disagreement destroys children's lives and how difficult it is
to rehabilitate them. The primary goal of the study is to understand the problems raised in the life of women and
children because of domestic violence. The secondary goal of the study is to discuss the solutions or remedy to
the women against domestic violence. And the third Goal of the study is to identify the effect on children and
how to handle them who are the witness of domestic violence. In this paper there is brief discussion about the
effects of domestic violence on women and children and the remedy or relief accessible to women under The
Domestic Violence Act, 2005.

Keywords: Domestic violence a social evil, effect of domestic violence on children, Relief to women against

domestic violence.

Introduction:

Domestic violence is problem which is
surrounded by whole world. Domestic violence is
raised in between life partners who is in an intimate
relationship due to imbalanced power, duties and
obligations to each other. It directly attacks on the
emotions of person means domestic violence are a
different forms like emotional, sexual, physical,
psychological, economical abuse and threats to
abuse. Domestic violence is the social evil which is
more dangerous giant and painful to family who
destroy the family. In India Over and above the
millions of women are the victims of such evil and
its broadly impacted on the children who are the
witnessed of this. Domestic violence affects the
mental health, physical health wellbeing, and quality
of life of children, women and her paternal family.
In this research paper the researcher attempted to
write down the children and teens who are the
witnessed and brought up with domestic violence in
the families and households are use violence at
school and colleges and community as response to
perceived to threats, attempt suicide, use drugs,
commits crimes of sexual assaults, to use violence to
enhance their reputations and esteem, and to become
abuser in later life.

Domestic Violence:

In general, domestic violence is violence or
other abuse that occurs in domestic setting such as
marriage or cohabitation or by an intimate partner.

! https://en.wikipedia.org/wiki/Domestic_violence

Domestic violence is the violence which creates fear
and difficulties in a woman and children in a
domestic environment such as a home. Domestic
violence includes abuse experienced by women at
the hands of male family members or relatives
basically with the biological relations.?

Related Laws to Domestic Violence:

To safeguard women and children the key

piece of legislation is the Domestic Violence Act of
2005. Other than this the provisions relating to
cruelty about the domestic violence against women
is available in section 498 A of Indian Penal Code,
1860 with punishment to abuser as follows.
Section- 498A: Husband or relative of husband of a
woman subjecting her to cruelty: Whoever, being
the husband or the relative of the husband of her,
subjects such a lady to abuse will be guilty to a
penalty in addition to a sentence of detention for a
maximum of three years.

The term “cruelty"” has been widely
understood to cover any act of bodily injury or
psychological harm to a woman's or health
furthermore harassment committed with the
intention of forcing the victim or her relationships to
comply with any illegal demand for asset or
worthwhile security. Harassment for dowry is
covered by the section's latter limb. Another
component of "cruelty" is putting her in a scenario

Z https://www.ezylegal.in/blogs/what-is-domestic-
violence-in-india
*1.P.C., 1860
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that makes her want to end life.* The ingredients of

this provision come under the ambit of domestic

violence against women. Means before passing law
of Domestic Violence, domestic violence was
controlled by 498 A of Indian Penal Code, 1860.°

The Protection of Women from Domestic

Violence Act, 2005:

Definition of domestic violence:

In the said act the comprehensive definition is
given about domestic violence that, any act,
omission or commission or conduct of the
respondent shall constitute domestic violence in
case it
(@) Causes physical assault, sexual assault, or

verbal and emotional abuse, or puts in danger

the aggrieved person's health, safety, life, limb,
or well-being, whether mental or physical, or
has the tendency to do so.

(b) Abuses the victim emotionally and financially;
or abuses, hurts, assaults, or puts the victim in
risk to force woman or anyone connected to her
to comply to an illegal demand such as a money
or other asset or valued security.

(c) Having the result of putting the individual who is
upset, or anybody connected to her in danger
through any actions stated in clause (a) or clause (b).
(d) Physically hurts or harms the resentful party in
any way, either physically or mentally
Explanation I.—in the context of this part,
(1) “physical abuse” denotes any action or
behaviour, including assault, criminal intimidating,
and use of force, that is of some sort that could
endanger someone's life, put them at risk, or hurt
their physical well-being.
(i1) “Sexual abuse” includes any conduct of a sexual
nature that abuses, humiliates, degrades or otherwise
violates the dignity of woman.
(iii) “Verbal and emotional abuse” comprises_
(@) Insults, verbal abuse, disgrace, mockery, and
taunts, particularly regarding the lack of son or a
male child; and
(b) Persistent attempts to hurt physically anyone that
the individual that is offended finds appealing.
(iv) “Economic abuse” comprises—
(@) loss of all or any monetary assets that the victim
needs for their needs, regardless of if they are paid
for by a judicial order, tradition, or another source;
this includes, but does not restrict to, living
expenses for the aggrieved party and her children,
stridhan, assets that the victim owns jointly or
independently, money of maintenance and rental
fees associated with the shared household.

*https://www.scconline.com/blog/post/2018/12/03/law-
for-laymen-section-498-a-ipc-and-allied-sections-
cruelty-to-women/

> Ins. by Act 46 of 1983, s. 2 by Amendment in I. P.
C., 1860.
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(b) removal of personal belongings, any forfeiture of
assets whether real or personal, valuables,
investments, and the like, as well as any additional
assets that the harmed party owns together or
independently, or that she has the right to utilize
because of her at home connection to the other
individual, her family members, or her stridhan, or
that she may fairly need; as well as

(c) Limitation or limitation on the injured party's
ongoing utilization or enjoyment of any assets or
amenities, include sharing home entry, because of
the marital partnership.

Interpretation Il: The total information and events of
the case will be considered into account to assess
whether any action, neglect, commission, or
behaviour of the responder qualifies as domestic
assault in this part of the law.°

As we discuss about definition of The Domestic
Violence Act, 2005 the type of domestic violence as
follows:

Physical abuse: Physical assault is the most obvious
form of domestic violence against women in India.
As stated by the Domestic Violence Act, domestic
violence is any act that harms the victim's body or
puts their life, limb, health, or development in
jeopardy. Assault, use of illegal force, and criminal
intimidation are examples of physical abuse.
Women need to seek legal advice from an attorney
and take urgent action on these issues

Sexual violence: One form of coercion related to
sexuality or reproduction is the use of force against
women. Marital rape must be seen as sexual abuse
in general. Marital rape is lawful, nonetheless, if the
victim is under the age of fifteen. "Any sexual abuse
that abuses, humiliates, degrades, or otherwise
violates the dignity of a woman" is how the
Domestic Violence Act defines sexual abuse.

Verbal and emotional abuse: Verbal abuse refers to
remarks or threats made against women by domestic
partners in India. From a human rights standpoint,
emotional abuse, a very common form of domestic
violence in India, is a direct result of verbal abuse.
When a woman experiences emotional and verbal
abuse, her sense of worth is undermined.

Economic abuse:

That was a significant milestone when the
government added economic abuse to the list of
abuses covered under the Domestic Violence Act.
The conventional definition of economic abuse is
the denial of financial resources or assets to the
victim and her children, or the fear of such denial.”
Relief to women against Domestic violence:

This legislation is for the protection to
women against the domestic violence means if any

® Section 3 of The Protection of Women from
Domestic Violence Act, 2005

" https://www.ezylegal.in/blogs/what-is-domestic-
violence-in-india
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incidence occurred against any women some
protections are available to her in the form of reliefs
as follows:

Protection Order:

After providing all parties with a chance to
be heard, the magistrate may, if they are initially
convinced that domestic abuse has occurred or is
likely to occur, issue a protective decree supporting
the victim and forbid the other party from doing any
act ggainst the aggrieved party which is harmful to
her.

Residence Order: A residence order prohibiting the
abuser from removing the victim and ordering them
to leave the same household shall be issued by the
magistrate. The judge is instructed under the
residence order to prevent the abuser from allowing
any family members to enter the house where the
victim is permitted to dwell.’

Compensation order: Furthermore, to other
remedies available under this Act, the judge may,
upon the aggrieved party's application, issue an
order compelling the other party to provide damages
and compensation for any harm includes the
emotional suffering and mental agony brought by
the respondent's acts of domestic violence.™
Maintenance order: If the injured party does not
have enough money to themselves the magistrate
will issue an interim and final maintenance order to
maintain them.*!

Custody Order: If the court determines that there is
no danger to the child or the victim, the woman will
be granted custody of the child based on their
application. The abuser will then be given the
opportunity to visit the children.*?

In reference to protection to women against
domestic violence there are various provisions, but
we have discussed some of these. But one more
provision is section- 36 of The Protection of Women
from Domestic Violence Act, 2005 will operate a
supplement to, and not in lieu of, the requirements
of any other legislation that is now in effect. For
example, maintenance order passed under section
125 of Cr. P. C. and later passed under The
Domestic Violence Act, 2005 are valid orders and
latter is addition to first order."®

Effect on Children:

The victim woman and her children suffer
greatly from domestic abuse. The victims
experience issues with their physical and mental
health. Youngsters who witness domestic abuse run

8 Ibid, Section 18

° Ibid, Section 19

19 1pid, Section 20

1 https://wed.delhi.gov.in/wed/protection-women-
domestic-violence-act-2005

12 Ibid, Section 21

'3 Bhagyashri v/s Purushottam, Bombay High court,
2023, 22" Nov.
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a very high danger of enduring problems such as
anxiety, depression, and behavioural disorders. As
they age, they may exhibit an increased propensity
for aggressive behaviour. Some bad effects on
children pointed out as follows:

Children physically abused:

This phenomenon may manifest in
youngsters who attempt to assist or shield others, or
who attempt to mediate disputes between their
parents and discern whether they are being directly
impacted or abused. Domestic abuse can have direct
and immediate physical impacts, such as bruises,
fractures, lost teeth, and hair loss.

Children Psychologically Disturbed:

Because the psychological repercussions of
this effect are complicated and in certain situations
silent, it poses a serious risk to children.
Unquestionably, domestic abuse of any kind will
influence a child's mental health, and impacted
youngsters may behave in one of two ways: either
they communicate their feelings, or they do not. It is
undeniable that a very small percentage of kids
communicate their emotions since they find it
embarrassing and prefer to keep their problems
hidden. Children can express themselves in a variety
of ways, including sobbing, yelling, using harsh or
disrespectful language, and damaging objects. These
behaviours are ways for them to vent their
uncomfortable emotions.  Children who choose to
conceal the suffering they endured because of
domestic abuse run the risk of developing
depression and suffering psychological damage.
People suffering from depression may harm
themselves or others, obstructing their positive
experiences, which will keep them in agony; the
waorst-case scenario is that they may commit suicide
to end their suffering."

Avoid Relationship with Family Members and
Others:

There is no denying that relationships are
an inevitable part of every life. Children who are
victims of domestic abuse may avoid having
positive relationships with other people because of
their family relationships making them nervous
about their interactions with another people. For
every relationship with children, the family comes
first. For all children, the person who can provide
them with comfort and protection is referred to as
their parent. Children, however, begin to doubt the
connection when domestic violence happens. It's
possible that children and adults have distinct
perspectives. Their brains have not fully evolved to
comprehend the complexity of the relationship, so
they make decisions based only on what they see
and, consequently, perceive. It is undeniable that in

% https://www.justice.gov/ovw/domestic-violence

45


https://www.justice.gov/ovw/domestic-violence

I[JAAR Vol.5 No.24

cases of domestic violence or disagreement, parents
frequently ask their kids to choose between their
mother and father. This puts confusion and pressure
on the kids, even though the issue is unrelated to
them. Nevertheless, it affects the kids directly, and if
this occurs frequently enough, it will negatively
impact the relationships within the family, leading
the kids to choose to ignore the domestic violence
they witness and to lose interest in the relationships
with their parents.

Today, domestic violence occurs frequently, yet it
has never been condoned. There is no doubting that
children who are victims of domestic abuse are
poorly perceived by society, which may cause the
children to feel ashamed. However, the worst issue
is that children are being tormented and made
socially unacceptable for problems they did not
cause. Children who experience domestic violence
tend to have poor family relationships and feel
afraid in all relationships, which makes it difficult
for them to make friends and ultimately causes them
to decide to live alone.

Drop out From School:

The dropout rate of children from school
due to domestic violence against women is very
high in nature. There are two types of emotions:
positive and negative, and they can both reinforce
and undermine academic goals. School-age children
who experience domestic violence find it incredibly
challenging to manage their emotions because
education is challenging and might put pressure on
them. As was previously said, children already face
stress and exhaustion at school. If domestic violence
stress persists, it could cause children to lose interest
in their education and create negative behaviour.
The only sensation that the youngsters in this
terrible scenario seem to be feeling is boredom, and
their education ends in retreat. Many people
worldwide are impacted by domestic violence.
However, because of this ongoing problem,
youngsters should receive the greatest attention. The
reason behind this is violent families are not able to
lift their kids, which causes them to lack warmth,
concern, love, unity, and mutual trust.

Conclusion:

As we discussed the effects on youngsters
as a result the domestic violence against women in
furtherance of this it is observed that, children
become more violent, attempt suicide, become drugs
addicted, commits crimes especially sexual assault,
and in their further life become abuser as they
abused in past. In their life raised many problems
like anxiety, depression, sleep problems including
nightmares or bedwetting, spending more time
alone.” The Domestic Violence Act, 2005 Provides

Bhttps://www.aacap.org/AACAP/Families _and_Youth
[Facts_for Families/FFF-Guide/Helping-Children-
Exposed-to-Domestic-Violence-109.aspx
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protection to women against the domestic violence
by giving various remedies but what about the
children who are the sufferers of this evil that is the
question before us and what should be the solution
for this. First, the best way to safeguard the children
from this evil to reduce domestic violence by
educating people and creating awareness in them by
informing the bad effect of this. Second one is
counselling to the parents as well as children about
the better wellbeing of the children and themselves.
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Abstract:

Pharmaceutical companies specialize in developing, producing, and distributing pharmaceutical products
such as over-the-counter medications, vaccines, and prescription medications. They make a substantial
contribution to the development of healthcare by creating unique remedies for various medical illnesses. The
emergence of a revolutionary era in the pharmaceutical industry results from the rapid advancement of Al
technology. The focus of this study is to evaluate the impact of artificial intelligence on pharmaceutical firms. The
technique used in this is the Wilcoxon one-sample signed rank test. The outcome of this study indicated that
Accelerated drug discovery, Drug design, Drug repurposing, Clinical trial optimization, Personalized medicine
development, Patient outcome improvement, Knowledge discovery, Sales forecasting, Cost reduction, and Supply
chain optimization have a high impact on pharmaceutical firms implementing artificial intelligence.

Keywords: Artificial Intelligence, Pharmaceuticals firms, Wilcoxon one-sample signed rank test.

Introduction:

Artificial intelligence (Al) refers to the
replication or simulation of human intellect by
computers, giving them the capacity to think and act
like people. Due to its capacity and promise to
manage complicated and vast volumes of data
efficiently, artificial intelligence has emerged as a
significant and influential aspect of the 21st century
and has shown to be beneficial for the technology
sector. The fundamental objectives of artificial
intelligence include reasoning, data sorting,
learning, natural language processing, and the
capacity to manipulate objects using techniques
from many different relevant fields, including
statistics, traditional symbolic Al, computation,
economics, psychology, and many others. Computer
science, information technology, mathematics,
statistics, philosophy, linguistics, and many other
significant disciplines are used in Al research and
development. Although Al has aided in the
advancement of several businesses, it also raises
several ethical concerns for the scientific
community. Some people think that if artificial
intelligence (Al) development continues, it might
endanger our very survival, while others think that it
would lead to widespread unemployment in all
industries. Artificial intelligence has proved useful
for the healthcare sector, particularly in speeding up
the drug discovery process, even if these hazards are
cause for concern (Sudan et al. 2020).

There is shift in the medical industry. The cost of
healthcare as a whole is increasing, and there is a
growing lack of healthcare workers, which are two

components of this transition. The healthcare
industry is looking at embracing cutting-edge
technologically driven practises and solutions to cut
costs and solve these developing challenges. A few
of the major issues affecting healthcare systems
throughout the world are a lack of access, high
costs, waste, and a growing elderly population. A
few of the implications that epidemics like the
coronavirus (COVID-19) are capable of having on
healthcare systems include inadequate or erroneous
diagnostic tests, overworked physicians, and a lack
of information interchange (Greenberg et al., 2020;
Pavli et al., 2021). Each year, a large number of
pharmaceuticals are approved for use and put on the
market to treat various conditions. Thousands of
possible pharmaceutical options are screened and
tested to locate a single prospective medication for
the therapy of a certain ailment, which costs over a
billion dollars in financing and takes approximately
ten years to reach the market. The journey starts in a
university or research institution that is funded by
several organizations and pharmaceutical firms,
where basic research on understanding the cell and
molecular components of disease begins. This
comprehension of the routes and mechanisms of
disease makes it feasible to identify potential targets
for innovative therapies (Sudan et al. 2020).

More and more applications of artificial
intelligence (Al) are being used in business and
daily life, including healthcare. Healthcare workers
may benefit from Al in several areas, such as care of
patients and administrative work. The bulk of Al
and healthcare developments are helpful to the
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healthcare sector, even though the approaches they

support may differ greatly. It will be some time until

Al in healthcare completely replaces people for a

variety of medical professions, despite claims made

in certain publications on the subject that Al is
capable of doing just as well as or better than
humans at different tasks, including recognising
illness. Despite these amazing developments, Al's
application in healthcare is still in its early stages.
The capabilities of the technology are being
regularly improved via research, which will result in
more breakthroughs over the next years in a variety
of various industries. Healthcare facilities have the
potential to greatly improve patient quality of life,
and Al and machine learning have much to offer the
crucial healthcare sector, which is now going
through one of the quickest digital transitions.

(Shaheen 2021).

This study aims to investigate the effects of
artificial intelligence (Al) on pharmaceutical
companies. It aims to examine how Al technologies
are changing the processes of drug discovery,
development, and manufacture in the
pharmaceutical sector. The goal of the study is to
determine how Al is boosting productivity, cutting
costs, and stimulating innovation in pharmaceutical
firms, ultimately leading to improvements in
healthcare.

Review of Literature:

1. Bhattamisra, S.K., (2023). This study
examined the growing influence of artificial
intelligence (Al) on medical and pharmaceutical
research. The evaluation concentrated on the
potential and difficulties in these areas.
According to the study, Al has potential uses in
the diagnosis of diseases, digital therapy,
individualized treatment, medication
development, and epidemic/pandemic
forecasting. “Deep learning, neural networks,
Bayesian nonparametric clinical trial design
models”, and processing of natural languages
for detecting patients and clinical trial
monitoring were important Al technologies.
Notably, deep learning and neural networks
have been used successfully to forecast the
emergence of several illnesses, including
seasonal “influenza, Zika, Ebola, tuberculosis,
and COVID-19”.

2. Prasad, Patil., et al. (2023). The study's goal
was to present a comprehensive picture of
artificial intelligence's significant influence and
potential uses in the pharmaceutical industry. It
highlighted the many advantages artificial
intelligence (Al) provides, including medication
discovery, personalised medicine, expediting
drug development, and improving drug safety
protocols. The study found that although
artificial intelligence offers the pharmaceutical
business tremendous potential, there are
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significant obstacles to its broad
implementation. The lack of clear legislative
frameworks, enduring worries about data
security and privacy, restrictions on the quality
and accessibility of data, and moral conundrums
are some of these difficulties. Nevertheless,
despite these challenges, further research and
development in Al technology has the potential
to significantly improve the accuracy and
effectiveness of drug development procedures.
Krishnagiri, Krishnababu., et al. (2023). The
purpose of this study was to demonstrate how
artificial intelligence (Al) is revolutionising the
pharmaceutical sector and how it has the power
to completely change the way that drugs are
developed and how healthcare is delivered. The
study confirmed that artificial intelligence (Al)
is revolutionising the pharmaceutical industry
by streamlining labor-intensive processes
through its ability to manage enormous datasets
and execute efficient methods. Important
discoveries included the function of Al in
lowering costs, accelerating drug research, and
enhancing medicine efficacy. The study
emphasised how Al has the potential to save
lives by expediting the development of a strong
pipeline of innovative pharmaceuticals, in
addition to bringing more affordable and
effective drugs to market.

Devendra, S. et al. (2022). The pharmaceutical
industry's use of Al was the primary focus of
this paper. To put it all together, there were
several difficulties in completing the job. At that
time, the employment of genetic algorithms
(ANNSs) and artificial intelligence (Al) in the
pharmaceutical industry was already widely
accepted. Robotics may be used in combination
with artificial intelligence (Al), which has
demonstrated potential in the pharmaceutical
industry. The healthcare sector may have
undergone a revolution had physical robots been
used. It offered a focus for social interaction,
keeping the minds of older patients active and
engaged. Artificial intelligence (Al) may have
helped the pharmaceutical sector save time and
money.

Praveen, Tahilani., et al. (2022). The goal of
the study was to draw attention to the growing
influence of data science, machine learning, and
artificial intelligence (Al) on the pharmaceutical
industry, with a focus on how these
technologies may improve the drug discovery
process. The study demonstrated how Al, ML,
and data science have the ability to change the
pharmaceutical industry completely. These
technologies are positioned to alleviate the
expensive costs and lengthy timescales often
associated with medication research and
approval by simplifying and optimizing the drug
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discovery process. The research highlights that
using artificial  intelligence  (Al) in
pharmaceutical procedures offers advantages
not only for the pharmaceutical sector but also
for scientists working in chemical biology,
computational chemistry, medicinal chemistry,
and bioinformatics. As the pharmaceutical
industry looks to the future, the results together
highlight the critical role that Al, ML, and Data
Science will play in fostering efficiency and
innovation in drug development processes and
drawing interest from a wide range of scientific
disciplines working in adjacent fields.

Hameed, B.M. et al. (2021). This study's
objective was to investigate how current
developments in artificial intelligence (Al) have
affected urology. The study's goal was to
examine how Al algorithms and techniques are
used in urology for diagnostic, therapeutic, and
prognostic purposes. The study also examined
the advantages of using Al in the treatment of
urological problems versus more traditional
methods. According to the study, Al has
significantly impacted how urological issues are
treated across a variety of disorders, including
major ailments like benign prostatic hyperplasia
and urothelial and prostate cancer. Al
algorithms have dramatically improved disease
diagnosis, treatment methods, and result
prediction in urology. The advantages of Al
over traditional urological practises were
identified and emphasised, highlighting Al's
revolutionary potential to improve patient care
and disease management.

Shaheen, M. (2021). In this study, recent
applications of artificial intelligence (Al) in
healthcare  were  emphasized, including
medication discovery, clinical studies, and
patient care. The study found that Al is
changing the healthcare industry by predicting,
understanding, learning, and acting. It benefits
pharmaceutical firms since it streamlines target
identification and expedites  medication
development. Al also simplifies the
management of massive amounts of data in
clinical studies. Al systems have a significant
impact on modern healthcare since they help
patients and analyze their health information to
improve their quality of life.

Shanbhogue H, M., et al. (2021). The
researchers carried out an in-depth analysis of
artificial intelligence in the pharmaceutical
industry. Artificial intelligence has been hailed
as one of the most promising methods to tackle
the challenges of drug development, which
included high R&D expenditures and
unpredictability in time consumption. Due to
the abundance of data, there was a potential that
some important information would have been
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overlooked. Techniques like "deep learning,
machine learning, and other systems for
expertise were being employed to address these
problems. The delays in drug development and
failures at the experimental and marketing
levels might be decreased with the effective
application of Al in the pharmaceutical
industry. This assessment included details on
the evolution of Al, its subfields, its general
implementation, and its use in the
pharmaceutical industry. It also included
insights into its difficulties and restrictions.
Bowen, Lou., Lynn, Wu. (2021). This study
focused on the development of an Al innovation
capacity within pharmaceutical companies, with
the goal of investigating how artificial
intelligence (Al) may simplify drug discovery
procedures. The analysis showed that Al
innovation capabilities has a major impact on a
company's ability to find new drug-target
combinations, particularly for medications with
modest degrees of chemical novelty and in
situations where the drug's mechanism of action
on a disease is understood. The study did point
out that Al has limits when it comes to
completely new treatments, situations in which
there is no therapy at all, and gradual "follow-
on" medications. The study found out that
personnel who have domain knowledge and Al
skills—rather than just Al skills—will be more
successful in using Al for drug discovery.
Developing and improving Al systems for drug
discovery iteratively has been shown to need
synthesizing inputs from both Al and domain
specialists. The study's overall findings shed
light on the benefits and drawbacks of using Al
in drug discovery and emphasized how crucial it
is for pharmaceutical companies to manage their
Al resources well to produce successful drugs.
Adam, Zielinski. (2021). This research aimed
to examine  how  developments in
pharmaceutical artificial intelligence (Al) could
affect the creation of novel medications in the
near future. The study produced several
important findings that corroborate the claim
that advances in pharmaceutical Al might
fundamentally alter the course of drug
development. It brought attention to the
productivity problems facing the pharmaceutical
industry today. It demonstrated how Al-driven
research techniques may directly solve these
problems by cutting costs and time associated
with drug discovery initiatives. The study
included examples of significant outcomes from
Al interventions, including a tenfold decrease in
the time it takes to find new medication
molecules and the creation of large databases
and prediction models for drug safety. The
study also highlighted the momentum that
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record financing rounds and partnerships
between business, government, academia, and
IT giants have created, which should lead to the
development of safer and more potent
treatments.

11. Rohan, Gupta. et al. (2021). The editorial
sought to draw attention to the difficulties in
medication design, which are made worse by
complicated data and include low effectiveness
and high prices. It highlighted how crucial
machine learning (ML) and artificial
intelligence (Al) are to changing the drug
development process. The importance of Al and
ML technologies on medication development
was highlighted in the article. It emphasised
how artificial intelligence (Al) might help
overcome obstacles including exorbitant prices
and inefficiencies in medication research and
design. Deep learning methods were specifically
highlighted for their use in toxicity prediction
and virtual screening, among other phases of
drug development. The article demonstrated
how Al may be used to solve problems related
to  screening, toxicity prediction, and
pharmaceutical production at various stages of
the drug development process. In the end, it
suggested Al as a possible path towards more
efficient and successful medication research and
design procedures in the pharmaceutical
industry.

12. Sudan, S.S. et al. (2020). This study's goal was
to investigate how artificial intelligence (Al) is
used in medication development. The goal of
the study was to determine how quickly
developing Al technologies would alter the
process of developing new drugs. It also looked
into how the deployment of Al technologies and
approaches was influencing  cooperation
between the IT and pharmaceutical industries.
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The main emphasis was on how Al might speed
up and reduce costs associated with medication
research and development. According to the
report, the pharmaceutical sector might
significantly enhance the process of developing
new drugs by integrating Al tools and
procedures. The industry may significantly cut
expenses associated with research and
development and shorten the time it takes to
produce new drugs by utilizing Al. This IT and
pharmaceuticals partnership, made possible by
Al, presented exciting opportunities for
improving medication research and design.
Artificial intelligence, machine learning,
medicines, and IT were among the key themes.

Objectives of the Study:

1. To evaluate the impact of artificial intelligence
on pharmaceutical firms.

2. To give appropriate  suggestions to
pharmaceutical firms for the implementation of
artificial intelligence.

Hypothesis:

Ho: The impact of artificial Intelligence on

pharmaceutical firms is insignificant. (Median = 3)

Hy: The impact of artificial Intelligence on

pharmaceutical firms is significant. (Median # 3)

Research Methodology:

Data collection: Both Primary and secondary data

Sample size: 110 Managers of Pharmaceutical

companies

Sampling Technique: Non-probability purposive

sampling

Statistical Technique: Non-parametric One Sample

Wilcoxon Sign Rank Test. (The Non-parametric

One Sample Wilcoxon Sign Rank Test is a

statistical method employed to assess if a sample's

median significantly differs from a hypothesized
population median.)

Statistical tool: SPSS 26

Table No: 1 Demographic Profile

Variables Category Frequency | Percentage
Gender LE 66.36
37 33.64
25 — 34 years 15 13.64
Age 35 — 44 years 47 42.72
45 — 54 years 26 23.64
55 years and above 22 20.00
32 29.09
Educational Background 57 51.81
PhD/Doctorate 21 19.10

Based on the data collected, the gender distribution
of the respondents reveals that 73 people (66.36% of
the total) identified as male, and 37 people (33.64%)
identified as female. Regarding the age distribution
of the participants, 47 of them, or 42.72% of the
total, were between the ages of 35 and 44. After this
group, there were 26 respondents (23.64%) who
were 45-54 years old, 22 people (20.00%) who

were 55 years old and older, and 15 respondents
(13.64%) who were 25-34 years old. The majority
of responders (51.81%) had an MSc degree,
accounting for 57 out of the total participants'
educational background. Then came 32 people
(29.09%) who had a BSc degree and 21 respondents
(19.10%) who had a PhD/Doctorate.
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Data Analysis and Interpretation:

Vol.5 No.24
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Table No: 1: One Sample Wilcoxon signed ranked test

Items Observed Median P —value Results
Accelerated drug discovery 4 0.000 Rejected (High impact)
Drug design S 0.000 Rejected (High impact)
Drug repurposing 4 0.000 Rejected (High impact)
Clinical trial optimization 4 0.000 Rejected (High impact)
Personalized medicine development 4 0.000 Rejected (High impact)
Patient outcome improvement 4 0.000 Rejected (High impact)
Knowledge discovery 5 0.000 Rejected (High impact)
Sales forecasting 4 0.000 Rejected (High impact)
Cost reduction 5 0.000 Rejected (High impact)
Supply chain optimization 4 0.000 Rejected (high impact)

Non - parametric one-sample Wilcoxon signed
ranked test is applied to evaluate the impact of
artificial intelligence on pharmaceutical firms. It is
seen that p-value < 0.05, Accelerated drug
discovery, Drug design, Drug repurposing, Clinical

development, Patient outcome improvement,
Knowledge discovery, Sales forecasting, Cost
reduction and Supply chain optimization have a high
impact of artificial intelligence on pharmaceutical
firms.

trial optimization, Personalized medicine
Table No: 3 Summary of Hypothesis
Alternative Hypothesis Results
Hal: The median of Accelerated drug discovery not equals 3 Supported
Ha2: The median Drug design not equals 3 Supported
Ha3: The median of Drug repurposing not equals 3 Supported
Ha4: The median of Clinical trial optimization not equals 3 Supported
Ha5: The median of Personalized medicine development not equals 3 Supported
Ha6: The median of patient outcome improvement evidence not equals 3 Supported
Ha7: The median of Knowledge discovery not equals 3 Supported
Ha8: The median of Sales forecasting not equals 3 Supported
Ha9: The median of Cost reduction not equals 3 Supported
Hal0: The median of Supply chain optimization not equals 3 Supported
Findings facilitating sales forecasting. It also has an impact

The study's findings highlight how artificial
intelligence (Al) has a significant influence on
pharmaceutical companies. Accelerated drug
discovery, drug design, drug repurposing, clinical

trial  optimization, Personalized medicine
development, Patient outcome improvement,
Knowledge discovery, sales forecasting, cost

reduction, and supply chain optimization are just a
few of the crucial areas in which Al is having an
impact. Together, these developments are boosting
productivity, cutting expenses, and stimulating
innovation within the pharmaceutical industry,
eventually advancing healthcare.

Conclusion:
Artificial intelligence (Al) has had a
profoundly transformational effect on

pharmaceutical industries. The impact of artificial
intelligence (Al) is changing the pharmaceutical
innovation environment in key areas such as
targeted medication design, effective clinical trial
optimization, and expedited drug discovery. Its
numerous contributions to the advancement of
healthcare are highlighted by its involvement in
improving patient outcomes, developing
personalized medicine, and repurposing drugs. Al
simplifies procedures and advances innovative
tactics by promoting information discovery and

on supply chain optimization and cost reduction,
resulting in increased productivity and lower costs.
When taken as a whole, these developments are
stimulating ~ unmatched  creativity in  the
pharmaceutical ~ sector  while  simultaneously
improving operational efficiency. The combination
of artificial intelligence (Al) and pharmaceuticals is
bringing healthcare into the modern era,
characterized by  faster  research,  more
individualized treatment plans, and ultimately better
health outcomes for people all over the world. Al's
potential to be a driving force behind advancement
in the pharmaceutical industry will only make the
future of healthcare on a global scale even more
promising as it develops and becomes more
integrated.
Recommendation:
1. Investment in Al skills: To realize the full
promise of Al-driven solutions, pharmaceutical
companies should prioritize investments in Al

skills, including infrastructure and talent
acquisition.

2. Collaborative Initiatives: Encourage
collaborations that spur innovation and

information sharing by promoting collaboration
between pharmaceutical companies and Al
technology suppliers.
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Regulatory Considerations: To ensure the
ethical and responsible use of Al in
pharmaceutical research and development,
policymakers and regulatory agencies should
provide clear rules and frameworks.
Continuous  Monitoring:  Pharmaceutical
companies should keep an eye on the success of
Al solutions and adjust their plans as necessary
to take full advantage of the rapidly changing
field of Al technology.

Skill Development: Training and up skilling of
the workforce is an investment that will
maximize the use of Al platforms and solutions.
Data Security and Privacy: Protecting
sensitive healthcare data in Al-driven operations
requires a strong focus on data security and

privacy.
Patient-Centric Approach: Pharmaceutical
companies should take a patient-centric

approach when implementing Al technology.
This entails utilizing Al to tailor therapies,
increase patient participation, and optimize
patient outcomes. Artificial intelligence-driven
healthcare solutions may be more effective if
patient satisfaction and well-being are
prioritized.
Long-Term Strategic Planning: Create
thorough, long-term plans for integrating Al.
Pharmaceutical companies should coordinate
their Al activities with their overarching
business objectives to make sure that their Al
expenditures have a discernible and quantifiable
impact on R&D and operational effectiveness.
Determine Benefit Scenarios: Decide which
parts of the business (drug development, clinical
trials, manufacturing, etc.) Al can most
significantly improve efficiency and impact.
Integrate with Current technologies: To
guarantee seamless adoption and compatibility,
integrate Al  technologies with  current
workflows and infrastructure.
Training and Change Management: Educate
staff members about Al systems through
training. To ensure a seamless transition, put
change management ideas into practice.
Track and Evaluate Achievement: Define key
performance indicators (KPIs) to gauge the
effects of implementing Al Check its
performance against these criteria on a regular
basis.
implementing

these  recommendations,

pharmaceutical businesses may further leverage Al's
potential to promote innovation, improve patient
outcomes, and maintain a competitive edge in the
ever-evolving pharmaceutical industry.
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Introduction

In the digital age, resource acquisition for digital libraries has transformed dramatically, leveraging
advanced technologies and global connectivity to amass diverse and comprehensive collections. Unlike traditional
libraries that rely on physical mediums, digital libraries utilize electronic formats, enabling instant access to vast
amounts of information from anywhere in the world. The process involves sourcing e-Books, academic journals,
multimedia files, and various digital artifacts through collaborations with publishers, open access initiatives, and
digitization projects. Efficient acquisition strategies are crucial, ensuring that digital libraries remain robust, up-
to-date, and capable of meeting the evolving needs of users. This paradigm shift not only enhances accessibility
and preservation but also fosters a more inclusive and dynamic environment for knowledge dissemination and

learning.

Definition of Digital Library

A digital library is a collection of digital
objects that can include text, visual material, audio
material, video material, stored as electronic media
formats (as opposed to print, microform, or other
media), along with the means for organizing,
storing, and retrieving the files and media contained
in the library collection. This library can be accessed
via digital means such as the internet, a local area
network, or other forms of electronic
media.(Chowdhury & Chowdhury, 2003). Digital
libraries can offer numerous advantages over
traditional libraries, such as remote access, greater
availability of resources, and enhanced search
capabilities. They may also include features like
digitized books, academic journals, multimedia
content, and databases.

Importance of resource acquisition in the digital
age

Resource acquisition in the digital age is
critical for organizations and individuals striving to
stay competitive, innovative, and relevant. Here are
some key reasons why resource acquisition is so
important, along with references to support these
points:

1. Technological Advancement:

In the digital age, technology evolves
rapidly. Acquiring the latest hardware, software, and
technical expertise is essential for maintaining a
competitive edge. Organizations that lag in
technology adoption can quickly become obsolete.
2. Data Utilization:

The ability to acquire and leverage data is a
cornerstone of modern business strategy. Data-
driven decision-making enables companies to

optimize operations, enhance customer experiences,
and develop new products and services. According
to a report by MIT Sloan Management Review
(2019), companies that leverage data analytics are 5-
6% more productive and profitable than their
competitors.

3. Talent Acquisition:

Skilled personnel, particularly in IT, cyber
security, and data science, are vital resources. The
competition for talent in these areas is fierce, and
organizations that can attract and retain top talent
have a significant advantage. A survey by Deloitte
(2021) found that 80% of CEOs see the need for
new skills as their biggest business challenge in the
next five years.

4. Financial Resources:

Securing adequate funding allows for
investment in innovation, expansion, and resilience
against market fluctuations. This includes venture
capital, private equity, or other financial
instruments.  Harvard Business Review (2018)
discusses how financial agility is crucial for digital
transformation initiatives.

5. Intellectual Property and Partnerships:

Acquiring intellectual property (IP) and
forming strategic partnerships can provide access to
new technologies, markets, and innovations. This
can accelerate growth and create barriers to entry for
competitors.  PwC (2019) noted that strategic
partnerships and IP acquisitions have become
integral to the growth strategies of top-performing
companies.

6. Supply Chain Optimization;

In the digital age, supply chains must be

more agile and responsive. Acquiring the necessary
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resources to digitize and integrate supply chain
operations can lead to significant efficiencies and
cost savings. Gartner (2020) reported that
companies investing in supply chain technology saw
a 30% improvement in operational efficiency.

7. Market Intelligence:

Access to market intelligence resources,
including competitor analysis and market trends,
allows businesses to make informed strategic
decisions and quickly adapt to changes. Forrester
Research (2021) found that companies leveraging
market intelligence resources were 20% more likely
to enter new markets successfully.

8. Customer Relationship Management:

Acquiring advanced CRM systems helps
businesses understand and engage with their
customers more effectively; leading to improved
customer satisfaction and loyalty.Salesforce (2020)
reported that companies using advanced CRM
systems experienced a 30% increase in customer
satisfaction. Hence, resource acquisition in the
digital age is multifaceted and essential for
maintaining competitiveness. From technological
advancements and data utilization to talent
acquisition and financial resources, each aspect
plays a critical role in enabling organizations to
thrive in an increasingly digital world. Prioritizing
and strategically managing these resources can lead
to sustainable growth and long-term success.
Literature Review

Historically, traditional libraries have relied
on a variety of methods for resource acquisition,
shaped by the cultural and technological contexts of
their times. In ancient libraries, such as the Library
of Alexandria, acquisition was often through
copying manuscripts by hand or receiving donations
from scholars and travelers.(Harris, 1999) During
the medieval period, monastic libraries preserved
and copied texts, primarily focusing on religious and
classical works. The advent of the printing press in
the 15th century revolutionized acquisition, making
books more widely available and
affordable.(Battles, 2003). In the modern era,
libraries have developed systematic methods for
purchasing, cataloging, and preserving materials,
supported by institutional budgets and consortia
agreements (Casson, 2002).

The revolution in digital resource acquisition has
dramatically transformed how information is
accessed, stored, and disseminated. This shift,
driven by advancements in technology, has made
resources more accessible globally, reducing
barriers related to physical location and cost. Digital
libraries, open access journals, and cloud storage
have enabled instant access to vast amounts of
information (Borgman, 2000). Additionally, the
integration of Al and machine learning has
improved search accuracy and relevance, making
information retrieval more efficient. This revolution

Dr. Supriya Abhijit Bejalwar

ISSN - 2347-7075

supports continuous learning and innovation by
providing researchers, students, and professionals
with unprecedented access to knowledge.

Key theories and models in resource
acquisition include the Resource-Based View
(RBV), which posits that firms gain competitive
advantage through unique resources that are
valuable, rare, inimitable, and non-substitutable
(Barney, 1991). The Dynamic Capabilities
Framework emphasizes the ability of firms to adapt,
integrate, and reconfigure internal and external
competencies to address rapidly changing
environments (Teece, Pisano, & Shuen, 1997).
Social Capital Theory highlights the importance of
social networks and relationships in accessing
resources (Burt, 1992). Finally, the Resource
Dependence Theory suggests that organizations
must manage dependencies on external resources to
minimize uncertainty and maximize autonomy
(Pfeffer & Salancik, 1978).

Types of Digital Resources
1. Textual Resources:

These include any type of document that
contains text. They can be simple or complex, and
are often used for educational, informational, and
professional purposes.

EBooks: Electronic books that can be read on
computers, e-readers, tablets, or smartphones. They
come in formats such as PDF, EPUB, and MOBI.
Avrticles and Journals: Academic and professional
articles published in electronic journals. These are
often accessible through academic databases like
JSTOR, PubMed, and Google Scholar.

Blogs and Websites: Online platforms where
individuals or organizations publish articles and
posts on various topics.

2. Multimedia Resources:

These resources combine text, audio, video,
and images to create rich and engaging content.
Videos: Found on platforms like YouTube, Vimeo,
and educational sites such as Khan Academy. They
are used for entertainment, education, and
professional training.

Podcasts and Audio Files: Audio recordings that can
be streamed or downloaded. Podcasts cover a wide
range of topics, from news and education to
entertainment.

Interactive Simulations and Animations: Used in
education and training to demonstrate complex
processes and concepts. Examples include PhET
Interactive Simulations and various e-learning tools.
3. Data and Databases:

Digital repositories of structured and

unstructured data, often used in research, business,
and technology.
Databases: Collections of data organized for quick
search and retrieval. Examples include SQL
databases (MySQL, PostgreSQL) and No SQL
databases (MongoDB, Cassandra).
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Big Data: Large and complex datasets that require
advanced tools and techniques for analysis.
Examples include data from social media, sensors,
and large-scale transaction records.

Open Data: Data that is freely available for anyone
to use and republish. Government agencies and
organizations often provide open data portals.

4. Software and Applications:

Programs and applications used for a wide
range of tasks, from productivity to entertainment.
Desktop Software: Applications installed on a
computer, such as Microsoft Office,  Adobe
Creative Suite, and various development tools.
Mobile  Apps:  Applications  designed  for
smartphones and tablets, available through app
stores like Google Play and Apple’s App Store.

Web Applications: Applications accessed via web
browsers, including online editors (Google Docs),
email clients (Gmail), and social networks
(Facebook).

5. Images and Graphics:

Visual resources used in various digital
content, from websites and presentations to
educational materials.

Stock Photos and Illustrations: Images available
through platforms like Shutterstock, Getty Images,
and Unsplash.

Infographics: Visual representations of data and
information often used to simplify complex topics.
Digital Art: Artwork created using digital tools,
such as graphic design software (Adobe Illustrator)
and drawing tablets.

6. Virtual and Augmented Reality:

Immersive technologies that enhance or create new
realities. Virtual Reality (VR): Fully immersive
experiences that require VR headsets. Applications
include gaming, training simulations, and virtual
tours.

Augmented Reality (AR): Overlays digital
information on the real world, accessible through
smartphones, tablets, and AR glasses. Applications
include navigation, education, and marketing.

7. Learning Management Systems (LMS):

Platforms designed to deliver, track, and
manage learning and training programs.

Moodle: An open-source LMS widely used in
educational institutions.

Canvas: A popular LMS for higher education and
K-12.

Corporate LMS: Platforms like SAP Litmos and
TalentLMS used for employee training and
development.

Challenges in Digital Resource Acquisition

1. Copyright and Licensing Issues:
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Securing the rights to digital content can be
complex and costly. Libraries must navigate a
landscape of various licensing agreements, which
often come with restrictive terms and conditions.
Unlike physical books, digital content typically does
not allow for straightforward ownership but instead
operates on a licensing basis, limiting how resources
can be used, shared, and preserved.

2. Financial Constraints:

Digital resources can be expensive.
Subscription fees for e-journals, databases, and
eBooks often exceed the budgets allocated for
library resources. Additionally, the need for
continuous updates and renewals can strain financial
resources.

3. Technological Challenges:

Maintaining and upgrading digital library
infrastructures requires significant technological
investment. This includes ensuring compatibility
with various formats, integrating new technologies,
and managing digital preservation to prevent data
loss or corruption over time.

4. Metadata and Standardization Issues:

Creating and maintaining high-quality
metadata is critical for resource discovery and
management. Inconsistent metadata standards can
lead to difficulties in indexing, searching, and
retrieving digital content. Ensuring interoperability
between different systems and platforms is also a
significant challenge.

5. Digital Divide and Access Issues:

While digital libraries aim to democratize access to
information, disparities in technology access (the
digital divide) can limit their effectiveness. Users in
underserved or rural areas may lack the necessary
devices or internet connectivity to fully utilize
digital resources.

6. User Education and Digital Literacy:

Even when digital resources are available,
users may lack the skills to effectively navigate,
evaluate, and utilize them. Digital literacy programs
are essential to empower users, but these require
additional resources and training for library staff.

7. Sustainability and Preservation:

Ensuring the long-term preservation and
sustainability of digital resources is a major
challenge. Digital formats can become obsolete, and
the ongoing costs of maintaining digital repositories
can be substantial.

Strategies for Effective Resource Acquisition:

Effective resource acquisition is
fundamental to the success and sustainability of
digital libraries. It involves a strategic approach to
selecting, acquiring, and managing digital content to
ensure the library meets the diverse needs of its
users. Here are several strategies for effective
resource acquisition:
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1. Developing a Collection Development Policy:

A well-defined collection development
policy provides a framework for acquiring resources
that align with the library's mission and user needs.
It outlines the criteria for selection, prioritizes
content areas, and sets guidelines for evaluating and
deaccessioning materials.(Johnson, 2018).

2. Collaborative Acquisition and Consortia
Participation:

Joining consortia can significantly enhance
a library's purchasing power and resource-sharing
capabilities.  Collaborative  acquisition  allows
libraries to pool resources, negotiate better terms
with vendors, and access a broader range of
materials.(Collins & Grogg, 2011)

3. Leveraging Open Access Resources

Open access (OA) resources are freely
available and can substantially supplement a
library's collection without the financial burden.
Libraries can support and integrate OA initiatives by
including them in their acquisition strategies.(Suber,
2012)

4. Patron-Driven Acquisition (PDA)

PDA, also known as demand-driven
acquisition (DDA), involves acquiring resources
based on actual user demand. This user-centric
approach ensures that the library's collection is
relevant and immediately useful. (Swords, 2011).

5. Utilizing Data Analytics

Data analytics can provide insights into user
behavior, preferences, and trends. By analyzing
usage statistics, libraries can make informed
decisions about which resources to acquire, ensuring
a high return on investment. (Jantti & Heath, 2016)
6. Negotiating Licensing Agreements:

Effective  negotiation  of  licensing
agreements is crucial to obtaining favorable terms
and conditions for access and usage. Libraries
should aim for flexible and sustainable agreements
that allow for broad access and long-term
preservation.Smith, K. (2014).

7. Digitization of Physical Collections:

Digitizing existing physical collections not
only preserves valuable materials but also makes
them accessible to a wider audience. This strategy
involves careful planning, prioritization, and
adherence to best practices in digital preservation.
(Deegan & Tanner, 2006).

8. Continuous Evaluation and Feedback:

Regular assessment of the collection's
effectiveness and relevance is essential. Libraries
should establish mechanisms for user feedback and
ongoing evaluation to adapt to changing needs and
technological advancements. (Kennedy, 2011)
Impact of Digital Resource Acquisition on
Libraries

The acquisition of digital resources has
profoundly transformed libraries, reshaping their
operations, services, and overall role in society. This
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shift has had both positive and challenging impacts.
Below, we explore these impacts in detail, supported
by references to relevant literature.
1. Enhanced Accessibility and Reach

Digital  resources have significantly
improved access to information, allowing users to
access a vast array of materials remotely and at any
time. This has been particularly beneficial for
distance learners, researchers, and individuals in
remote areas.(Connaway & Radford, 2017)
2. Cost Efficiency and Resource Management

While the initial investment in digital
infrastructure can be high, the long-term cost
efficiency of digital resources is notable. Digital
acquisitions reduce costs associated with physical
storage, maintenance, and distribution. (Smith,
2014).
3. Preservation and Longevity

Digital resources facilitate the preservation
of materials that might otherwise degrade over time.
Digitization helps in safeguarding rare and fragile
items, ensuring their availability for future
generations.Deegan, M., & Tanner, S. (2006).
4. User Engagement and Customization

Digital platforms enable interactive and
personalized user experiences. Features like search
functionalities, hyperlinked content, and multimedia
integration enhance user engagement and learning.
5. Challenges in Digital Rights Management
Navigating digital rights and licensing agreements
can be complex. Libraries must ensure compliance
with copyright laws while negotiating terms that
allow broad and fair access to resources.(Collins &
Grogg, 2011).
6. Technological and Infrastructural Demands

The acquisition and management of digital
resources require robust technological infrastructure
and skilled personnel. Continuous updates and cyber
security measures are necessary to protect digital
collections. (Johnson, 2018)
7. Shift in Librarian Roles and Skills

The digital age has transformed the roles of
librarians from traditional custodians of physical
collections to digital curators and information
managers. This  shift necessitates ongoing
professional development in areas such as data
management, digital literacy, and
technology.(Swords(Ed.), 2011)
8. Economic Implications and Budget Allocation

Digital resource acquisition often requires
reallocation of library budgets, prioritizing digital
over physical resources. This shift can strain
budgets, particularly in smaller libraries with limited
funding. (Johnson, 2018).
9. Impact on Physical Space and Infrastructure

With the increased focus on digital
resources, libraries are rethinking their physical
spaces. There is a trend towards creating more
collaborative and flexible learning environments,
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often repurposing areas previously used for stacks
and storage. (Montague & Donsbach, 2015)
10. Inclusivity and Bridging the Digital Divide

While digital resources offer unprecedented
access, they also highlight issues related to the
digital divide. Libraries play a crucial role in
providing access to technology and the internet,
ensuring that undeserved communities can benefit
from digital resources.(Suber, 2012)

Future Trends in Digital Resource Acquisition

The landscape of digital resource
acquisition is continuously evolving, driven by
technological  advancements, changing  user
expectations, and new models of content creation
and distribution. Here are some key future trends in
digital resource acquisition:

1. Artificial Intelligence and Machine Learning

Acrtificial intelligence (Al) and machine
learning (ML) are revolutionizing how digital
resources are acquired and managed. These
technologies can enhance resource discovery,
automate metadata generation, and personalize user
recommendations. (Xu, & Shen, 2019)

2. Blockchain Technology

Blockchain technology offers potential for
secure, transparent, and efficient transactions in
digital resource acquisition. It can ensure the
authenticity and provenance of digital assets,
streamline licensing, and facilitate decentralized
content distribution.(O’Donoghue & Vazquez,
2019)

3. Integration of Augmented Reality (AR) and
Virtual Reality (VR)

AR and VR technologies are expanding the
scope of digital collections by enabling immersive
and interactive experiences. Libraries can acquire
AR/VR content to enhance learning, training, and
entertainment. (Yoon & Hughes, 2020)

4. Open Educational Resources (OER)

The movement towards open educational
resources (OER) continues to grow, providing freely
accessible, openly licensed materials for teaching,
learning, and research. Libraries are increasingly
incorporating OER into their collections to support
affordability and accessibility in education. (Hilton,
2016)

5. Big Data and Analytics

Big data and analytics tools are becoming
integral in digital resource acquisition. These tools
help libraries understand user behavior, predict
trends, and make data-driven decisions to optimize
their collections. (Ewer & Zipperer, 2019)

6. User-Generated Content (UGC)

User-generated content is increasingly
valuable for digital libraries. Platforms that allow
users to contribute content, such as repositories,
social media, and collaborative databases, are
becoming more prevalent. (Tan & Salsbury, 2019)
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7. Subscription and Access Models

New subscription and access models, such
as Evidence-Based Acquisition (EBA) and Pay-Per-
Use (PPU), offer flexibility and cost-efficiency.
These models allow libraries to access a wide range
of resources and pay based on actual usage.(Collins
& Lea, 2016)
8. Enhanced Metadata and Semantic Web

Improved metadata standards and the
adoption of the semantic web will enhance resource
discoverability and interoperability. Linked data
initiatives will allow for richer connections between
digital resources and improved user search
experiences. (Hooland & Verborgh, 2014)
9. Mobile Access and Cloud Computing

The increasing use of mobile devices and
cloud computing is driving the need for mobile-
friendly and cloud-based digital resources. Libraries
are adopting cloud services for scalable storage,
efficient resource management, and improved
access. (Tyagi, 2016)
10. Diversity, Equity, and Inclusion (DEI)
Initiatives

Future digital resource acquisition will
increasingly focus on diversity, equity, and
inclusion. Libraries are committed to building
collections that reflect diverse perspectives and
experiences, ensuring equitable access to
information. (Bour & Byrd, 2017)
Conclusion

In conclusion, resource acquisition in the
digital age for digital libraries is a dynamic and
multifaceted process that requires strategic planning,
collaboration, and the integration of advanced
technologies. The transition from traditional to
digital libraries has revolutionized access to
information, offering unprecedented opportunities
for enhancing the breadth and depth of collections.
Effective resource acquisition strategies, such as
developing comprehensive collection policies,
leveraging open access resources, embracing patron-
driven acquisition, and utilizing data analytics, are
essential for meeting the diverse needs of modern
users.
Emerging trends such as artificial intelligence,
blockchain technology, augmented and virtual
reality, and big data analytics are poised to further
transform how digital libraries acquire and manage
resources. These innovations promise to improve
efficiency, enhance user experiences, and ensure the
authenticity and security of digital assets.
Additionally, the growing importance of open
educational resources, user-generated content, and
new subscription models highlights the need for
libraries to remain adaptable and responsive to
changing user demands and technological
advancements.

Ultimately, the success of digital libraries in
the digital age hinges on their ability to continuously
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evaluate and refine their resource acquisition
strategies, ensuring they provide relevant,

accessible, and high-quality digital resources. By
embracing these approaches, digital libraries can
fulfill their mission of democratizing access to
knowledge and fostering an inclusive, dynamic
environment for learning and discovery.
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Abstract:

This study explores the impact of mulching on agricultural practices in Vidarbha (India), a region
characterized by variable climate and altitude, leading to diverse farming challenges. Mulching, the application of
organic or synthetic materials on soil, enhances soil quality, moisture retention, and crop productivity. In
Vidarbha, mulching significantly improves yields for crops like Nagpur mandarin, soybeans, and cotton by
conserving soil moisture, regulating temperature, and reducing weed growth. Research shows that mulched
soybean fields can achieve up to 15-20% higher yields, while cotton benefits from reduced soil erosion and
improved soil structure. The study also highlights the role of mulching in enhancing soil moisture control, organic
matter, water use efficiency, soil temperature regulation, and weed management. These findings underscore
mulching as a vital practice for sustainable agriculture in Vidarbha, supported by government initiatives such as
subsidized inputs and crop insurance to combat challenges like drought and pests.

Keywords: Mulching, Vidarbha, agriculture, sustainability, yields.

Introduction:

The study area, Vidarbha in east
Maharashtra, India, presents variety of agriculture
due to variation in climate and altitude. The climate
remains unpredictable with instances of irregular
rainfall and drought’. Some of the important crops
grown in Vidarbha are cotton, which grows well in
the regur soil. Cash crops include soybeans which
grows well under the local environmental
conditions®. Some of the well-known pulses include
chickpeas, pigeon peas and black gram and these are
usually planted in rotation to other crops to improve
soil fertility®. Fruits such as oranges and
pomegranates besides vegetables including tomatoes
and potatoes are also grown in the region.

There is much concern with water supply
and availability since farmers depend on well
irrigation, traditional tanks, and recently, drip
irrigation systems due to the unpredictability of the
rainfall®. Still, Vidarbha has problems like regular
drought, pests & diseases, and commercial
feasibility of farming for the farmers. The
government supports seeds, fertilizers, irrigation
equipment subsidies, and crop insurance against
weather®. At the same time, there is a shift towards
more practices that enhance sustainability of
agriculture such as organic farming, water
conservation practices including rain  water

harvesting and others to improve sustainability of
agricultural production in the future. Mulching
involves placing organic or synthetic materials on
soil to enhance quality, moisture retention, and
productivity, promoting sustainable agriculture by
managing soil texture, water, and temperature®

2. History:

Mulching, as practiced since the early
civilizations in agriculture, was in the past done
using straw, leaves and manure to help in retaining
moisture in the soil and also controlling weed
growth. In the medieval Europe, they were required
for proper soil management and moisture retention.
The 19th century had already imposed
comprehensive regulations for mulching with regard
to its effects on temperature and soil moisture.
Mulching is one method that has undergone
development in terms of materials and technique to
make it more effective for use in sustainable
agricultural practices today’.

3. Types of Mulch:

Organic mulch which may include straw
and compost is effective in soil augmentation, water
conservation, weed control, and moderation of soil
temperature. Plastic sheeting and rubber chips do
not biodegrade, but suppresses weeds and retains
moisture, which is used to warm up the soil in
commercial farming®.
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Compost as mulching
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Figure 1. Types of organic Mulching ®

4. Impact of mulching on the yields of crops

Research shows mulching increases crop
productivity in Vidarbha. Examples include black
plastic, biodegradable films, and organic materials
like farmyard manure, which improve moisture
retention, regulate soil temperature, and suppress
weeds, enhancing yields.***. Live mulching has
been particularly effective in improving growth
attributes and yield of forage crops,

5. Effect of mulching on qualities of the soil
5.1. Soil Moisture Control

Mulching plays a crucial role in soil
moisture  conservation in  Vidarbha (India),
particularly in the cultivation of cotton. Research
conducted in the region has shown that living
mulches like gliricidia, sesbania, sorghum Sudan
grass, and sunnhemp can generate significant dry
matter, ranging from 1 to 13 tons ha ', while
effectively suppressing weeds without the need for
herbicides or inter-row tillage™. Additionally, the
use of mulches, such as plastic silver mulch and rice
straw mulch, has been found to improve soil
moisture content, soil aeration, water retention,

A. A. Nerkar, Humayun Khan

importance of mulching management practices in
optimizing  agricultural  productivity®®.  The
combination of mulching with appropriate fertilizers
has demonstrated significant impacts on plant
growth, physio-morphological characteristics, and
overall yieldwith black polythene mulch and a mix
of vermicompost and chemical fertilizers showing
promising results in terms of increased plant height,
yield, and dry matter production®?.

Figure 2. Inorganic Mulching (Plastic)®

prevent erosion, and increase organic matter,
ultimately enhancing water availability for crops
like green beans in dry seasons'. Combining
mulching with drip irrigation enhances water
efficiency and soil management, vital for reducing
water stress in arid regions like Vidarbha®™.
5.2. Soil organic matter

Mulching in Vidarbha improves soil
fertility, structure, and moisture retention. Organic
mulches degrade, enhancing nutrient-poor soils and
improving water absorption. Mulching also slows
soil erosion, suppresses weeds, and regulates
temperature, providing a stable habitat for crops and
microorganisms in the region's semi-arid climate™.
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5.3 Water Use Efficiency

Mulches enhance water use efficiency
(WUE) in agriculture. Biodegradable mulches
improve precipitation utilization, with optimal
degradation rates varying by rainfall conditions’
Metalized-polyethylene mulch and regulated drip
irrigation significantly boost WUE in citrus trees,

Figure 3: Benefits of mulched versus unmulched soil interactions with plants and

Heat builds up

Unmulched soil (bare soil)

increasing water uptake and soil moisture. Plastic
films, like transparent and black, raise soil water
content, topsoil temperature, crop growth, and WUE
in maize™®. Colored plastic mulches reduce irrigation
needs and enhance WUE in cucumber, with black
mulch showing the highest WUE™.
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5.4. Soil Temperature:

Mulches  significantly  impact  soil
temperature in Vidarbha. Research shows mulches
like plastic films, grass, and plant residues can alter
soil temperature by 2 to 4°C compared to bare soil.
Materials like sugarcane leaves and paddy straw
conserve soil moisture up to 20.17% more
effectively. Thus, mulching material choice is
crucial for regulating soil temperature and plant
growth®.

5.5. Weed Growth:

Mulches are vital for weed management in
Vidarbha, India. Living mulches like gliricidia and
sunnhemp suppress weeds effectively. Combining
herbicides with cover crops like Sesbania reduces
weed density in rice. Organic and polyethylene
mulches conserve soil moisture, reduce weeds, and
improve crop yield and quality, especially in Nagpur
mandarin®
Mulching uses for vidarbha agriculture:

Vidarbha, located in the eastern section of
the Indian state of Maharashtra, is noted for its
agricultural economy and various crop farming.
Mulching, a soil management practice, has gained
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gy for mulched and un-mulched soil/crops.

popularity in this area due to its potential to improve
agricultural sustainability®

In Nagpur mandarin farming, mulching with organic
materials such as sugarcane leaves or polyethylene
mulch has been demonstrated to maintain soil
moisture, limit weed growth, and boost fruit output
and quality. Similarly, in soybean production,
mulching helps to stabilize soil temperature and
reduce evaporation losses, resulting in healthier
plants and higher yields. Research in Vidarbha has
shown that mulched soyabean fields can yield up to
15-20% more than unmulched areas. Mulching in
cotton cultivation also reduces soil erosion,
improves soil structure, and maintains regular
moisture levels, resulting in greater growth and
higher lint production®
Conclusion:

Mulching significantly enhances
agricultural sustainability in Vidarbha by improving
soil moisture retention, reducing weed growth,
stabilizing soil temperature, and increasing crop
yields. This practice proves beneficial for various
crops, including Nagpur mandarin, soybeans, and
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leading to healthier plants and higher

productivity.
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Abstract:

The study reports on the preparation of nanocrystalline BagsSrysTiO3 using the sol-gel method and the
characterization of its morphological, and gas sensing properties. X-ray diffraction analysis confirmed the cubic
structure of BagsSrosTiOs, with a crystallite size of approximately 54 nm. Scanning electron microscopy was
employed to examine the material's morphology. The sensor fabricated from these nanocrystalline Bag sSrysTiO3
demonstrated high sensitivity and rapid response/recovery to ethanol at 300 °C. The sensitivity reached up to
59.23% when exposed to ethanol concentrations ranging from 50 to 200 ppm. A linear relationship between
sensitivity and ethanol concentration was observed within the 50-200 ppm range. Thus, the findings suggest that
nanocrystalline BagsSrosTiO3 is a promising material for high-performance ethanol sensors.

Keywords: BagsSrosTiOs, Ethanol, Thick film, Nanocrystalline

Introduction:

Semiconductors metal oxide-based gas
sensors have garnered significant attention over the
decades due to their distinct advantages, such as
high sensitivity, low cost, ease of fabrication, and
compatibility ~ with  silicon  microfabrication
technologies [1-3]. Perovskites, in particular, hold
great potential for use as gas sensors because of
their high electrical conductivity and ability to
catalyze oxidation-reduction reactions. ABO3 type
perovskite oxides have been extensively utilized as
gas sensors, and their structure allows for
substitutions at the A-site and/or B-site to achieve
desirable sensitivity and selectivity [4-10]. For gas
sensors, it is essential that the perovskite material
remains stable in reducing atmospheres and
maintains reasonably high electrical conductivity.
Nanomaterials are ideal for gas sensing applications
because the sensing process involves adsorption and
desorption on the surface, and nanomaterials offer
significantly increased surface areas [11]. This
advantage is further enhanced as the depletion depth
is only a few nanometers [12]. Understanding and
exploring the impact of nanostructure features, such
as particle size, specific surface area, and
crystallinity, on sensing properties is crucial for
developing better sensors [13, 14].

Ethanol gas sensing is vital for various
industrial and environmental applications. Accurate
ethanol detection is essential for monitoring air

quality in workplaces and ensuring safety in
environments where ethanol vapors pose fire and
health risks. In the automotive industry, ethanol
sensors help optimize engine performance and
emissions control. Additionally, they play a crucial
role in the food and beverage industry for quality
control and fermentation monitoring. Reliable
ethanol sensors contribute to safety, efficiency, and
quality assurance across these sectors. Numerous
researchers [15-20] have provided overviews of
metal oxide gas sensors, emphasizing their
sensitivity and the factors that influence their
performance, including ethanol sensing applications.
In this paper, we have synthesized BagsSrosTiOs
nanoparticles by sol gel method. One of our aims is
to develop a general synthesis method and explore
the gas sensing properties of the BagsSrosTiO3
nanopowder. We found that the process is a
convenient, environment friendly, inexpensive and
efficient. Furthermore, the BagsSrosTiO5; obtained
possesses excellent gas-sensing responses towards
Ethanol vapors.

Experimental:

Preparation of materials:

For the present study, polycrystalline
BapsSrosTiO;  powder was prepared by sol gel
route. The materials used as precursors were
Barium nitrate hexahydrate Ba (NO3),6H,0,
Strontium Nitrate Tetrahydrate Sr (NOj),.4H,0,
Titanium nitrate tetrahydrate Ti (NOs),.4H,0 (all
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these were procured from A.R. Grade) and Citric
acid. Citric acid possesses a high heat of
combustion. It is an organic fuel and provides a
platform for redox reactions during the course of
combustion. Initially the Barium nitrates, Strontium
nitrates, Titanium Nitrates and Citric acid are taken
in the 1:1:4 stoichiometric amounts and dissolved in
250 ml beaker slowly string with glass rod clear
solution was obtained. Solution formed was
evaporated on hot plate in temperature range 70°C
to 80°C gives thick gel. The gel was kept on a hot
plate for auto combustion and heated in the
temperature range 170°C to 180°C. The
nanocrystalline BagsSrosTiO; powder was formed
within few minutes and sintered at about 800°C for
about 4 hours got brown colour shining powder of
nanocrystalline Bag sSrosTiOs.

Result and Discussion:

The powder XRD patterns of BagsSrysTiOs
are presented in Fig.l. The XRD pattern of
Bag sSrosTiO3 show peaks corresponding to a cubic
perovskite structure. Typical diffraction peaks for
the cubic phase appear at specific 20 values, such as

Vol.5 No.24
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22.9°, 32.5° 39.7°, 46.8°, 52.6°, and 57.8°,
corresponding to the (100), (110), (111), (200),
(210), and (211) planes, respectively. Use the
Scherrer equation to estimate the crystallite size
from the XRD peak broadening:

D = K\Mpcosb

Where:

D is the crystallite size.

K is the shape factor (typically 0.9).

)\ is the wavelength of the X-ray source.

B is the full width at half maximum (FWHM) of the
diffraction peak.

The calculated crystallite size ~54 nm,
indicates that the material consists of nanoscale
crystallites, consistent with the sol-gel synthesis
method. XRD analysis is a powerful tool for
confirming the phase purity, crystalline structure,
and estimating the crystallite size of BagsSrosTiOs.
The results validate the successful synthesis of the
cubic perovskite phase and provide insights into the
material's nanostructure, crucial for its application in
various fields, including gas sensing.

Intensity (a.u.)
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Figure 2 shows the SEM image of the as synthesized
BagsSrosTiO3 nanopowder. It is observed that

Bag 5Sry5TiO5 have uniformed size. The surface was

281

%18, Ban
Figure (2): SEM images of the BaysSrsTiO3; nanopowder

At the operating temperature, oxygen
molecules from the air adsorb onto the metal oxide

Two Theta (degree)

Figure (1): X-ray diffraction patterns of BagsSrysTi03 as synthesized Powder

smooth, spongy and pores were shown in the
micrograph.
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surface and capture electrons from the conduction
band of the metal oxide, forming negatively charged
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oxygen species (O*, O, O:). This creates a
depletion layer near the surface, increasing the
sensor's resistance. When ethanol molecules come

ISSN - 2347-7075

into contact with the sensor, they react with the
adsorbed oxygen species on the metal oxide surface.
The typical reaction can be simplified as:

C2 H5O H+ 60_—>2C02+3 H20+6e—

Ethanol oxidation releases electrons back into the
conduction band of the metal oxide, reducing the

11

width of the depletion layer and thus decreasing the
sensor's resistance.
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Figure 3. The sensitivity of a tin oxide layer varies with temperature at different ethanol Concentration
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Figure 4. Sensitivity variation with ethanol concentrations at 300°C.

Figure 3 illustrates the ethanol gas
sensitivity of Bao.sSro.sTiOs nanopowder across
different temperatures, measured at an ethanol
concentration of 500 ppm. The highest sensitivity is
observed at 300°C, indicating that at this
temperature, the majority of adsorbed oxygen
species react with the OH group of ethanol vapor. It
is known that the highly active O™ ion is the
dominant species in Bao.sSro.sTiOs nanopowder
between 50 and 500°C. Therefore, the major
adsorbed species in the films is likely O". This
adsorbed oxygen creates a space charge region near
the film surface by extracting electrons from the
material. Ethanol, being a reducing agent, removes
the adsorbed O™ species from the surface and re-
injects electrons back into the material, thereby
decreasing the resistance. The peak sensitivity at
300°C suggests that the equilibrium density of
chemisorbed O ions is highest at this temperature.
Additionally, the figure shows that as ethanol

A.V.Kadu, S. G. Ibrahim, N. N.Gedam, S. V. Jagtap

concentration increases, sensitivity also increases.
This is likely due to more adsorbed species coming
into contact with ethanol, reducing resistance and
resulting in higher sensitivity.

Figure 4 depicts the relationship between the gas
sensitivity of Bao.sSro.sTiOs nanopowder and the
alcohol concentration at 300°C. The graph shows
that sensitivity increases linearly with the
concentration of C.HsOH up to 200 ppm, after
which it levels off. This linear increase at low
concentrations suggests that there are enough
available surface states to interact with ethanol
vapour.

Conclusions:

A study was conducted on the alcohol
sensing properties of nanocrystalline Bao.sSro.sTiOs
prepared using the sol-gel technique. X-ray
diffraction analysis confirmed the material's cubic
structure, with a crystallite size of about 54 nm.
Scanning electron microscopy was used to examine
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the material's morphology. The film exhibited peak

sensitivity at around 300°C, likely due to the

saturation point of the redox reaction between
ethanol vapor and adsorbed oxygen species.

Sensitivity was observed even at low alcohol

concentrations, with the gas being detectable at 200

ppm. The results from the sol-gel technique are

promising for developing sensitive and low-cost
ethanol sensors.
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Abstract:

Data-driven decision-making (DDDM) is revolutionizing modern management by harnessing data to
improve decision quality and operational efficiency. This paper explores the significance of DDDM, emphasizing
its impact on forecasting accuracy, resource optimization, and actionable insights derived from complex data.
Despite notable challenges—such as data quality, integration, and privacy—technological advancements,
including machine learning, cloud computing, and loT, are progressively addressing these issues. The future
outlook for DDDM s highly promising, with continuous innovations expected to further embed advanced
analytics into business practices. As organizations increasingly adopt data-driven strategies, they are likely to
achieve enhanced innovation, competitive advantage, and agility, setting new standards in the data-centric digital
landscape.

Keywords: Data-driven decision-making, DDDM, management, forecasting accuracy, resource optimization,

actionable insights

Introduction:

Overview of Data-Driven Decision Making
(DDDM) Data-Driven Decision Making (DDDM)
refers to the process of making organizational
decisions based on data analysis and interpretation
rather than intuition or observation
alone(Balachandran & Prasad, 2017). This approach
involves collecting relevant data, analyzing it using
various tools and techniques, and leveraging the
insights gained to inform strategic and operational
decisions(Wu et al., 2022), (Alovisi et al., 2022).
Importance and Relevance in  Modern
Management In today's highly competitive and
fast-paced business environment, DDDM is crucial
for several reasons. It enhances decision accuracy,
helps identify trends and patterns, improves
efficiency, and drives innovation. By relying on
empirical evidence, managers can make more
informed choices, reduce risks, and achieve better
outcomes. The integration of advanced technologies
such as big data analytics, machine learning, and
loT further underscores the importance of DDDM in
achieving sustainable growth and maintaining a
competitive edge.

(Wu et al., 2022)'s work on data-driven decision-
making in bridge operation and maintenance
identifies several implementation challenges, such
as the absence of standardized data requirements,
insufficient data integration, and the lack of
established procedures. Wu suggests future research
opportunities to overcome these obstacles, aiding
bridge O&M teams in selecting appropriate data and
applications for informed decision-making, which
also serves as a foundation for further research.
(Bousdekis et al., 2021)explores methods for

Industry 4.0 maintenance, emphasizing the
integration of decision-making with augmented
reality, 10T, cloud services, and big data, while also
addressing uncertainties and enhancing security.
(Rejikumar et al., 2020)'s empirical analysis on Lean
Six Sigma highlights the importance of reliable data
infrastructure to boost managers' confidence in
adopting  data-driven  methods, noting that
complexity perceptions significantly influence
adoption intentions. (Ma et al., 2020)presents a
prototype system for equipment maintenance
decision-making, demonstrating reduced labor costs
and decision-making difficulties, with potential
improvements through loT technology for better
data acquisition. (Awan et al., 2021)'s research
indicates that big data analytics (BDA) capability
and business intelligence and analytics (BI&A)
enhance decision-making quality, particularly when
manufacturers utilize data-driven insights, offering
valuable managerial insights for circular economy
performance. (Elgendy et al., 2022)introduces
DECAS, a modern data-driven decision theory that
integrates big data and analytics with human
decision-making,  proposing a  collaborative
rationality beyond classical bounded rationality.
(Troisi et al., 2020)examines growth hacking
strategies in three B2B firms, revealing how
cognitive computing and big data analytics inform
data-driven marketing decisions. (Andronie et al.,
2021)discusses  Al-based  decision-making in
cognitive manufacturing systems, emphasizing
predictive maintenance, real-time analytics, and
sustainable  production. (Basile et al,
2023)demonstrates that a data-driven decision
support system (DSS) in healthcare can more
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accurately estimate costs and improve clinical
decision-making  for  oncological treatments.
(Kavitha & Chinnasamy, 2021)surveys Al
integration in 10T resource management, proposing
an intelligent decision-making model to address
loT's inherent limitations and suggesting future
research directions.
Challenges in Data-Driven Decision Making
Data-driven decision-making (DDDM) in
management faces several significant challenges
that can impede its effectiveness(Provost & Fawcett,
2013). One of the primary issues is data quality and
integrity; inaccurate, incomplete, or outdated data
can lead to flawed insights and poor decision-
making(Yu et al., 2021). The integration of
disparate data sources is another major challenge, as
organizations often collect data from various
platforms and systems that are not inherently
compatible, necessitating complex data
harmonization  processes(Gill et al., 2014).
Standardization of data and procedures is crucial to
ensure consistency and reliability across different
departments and use cases, yet achieving this
standardization can be difficult(Mandinach, Honey,
et al., 2006). Additionally, handling big data and
real-time analytics requires advanced technological
infrastructure and expertise to manage the sheer
volume, velocity, and variety of data
generated(Mandinach, Honey, et al., 2006). Finally,
privacy and security concerns are paramount, as the
use of sensitive data must comply with regulations
and protect against breaches, necessitating robust
security measures and governance frameworks
(Mandinach, 2012). Addressing these challenges is
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essential for the successful implementation of
DDDM in management.
Methodologies and Tools

The methodologies and tools essential for
data-driven decision-making (DDDM) in
management encompass a wide range of
technologies and techniques(Bratasanu, 2018).
Common data analytics tools and platforms, such as
Tableau, Power BI, and SAS, facilitate the analysis
and interpretation of complex data sets, allowing
managers to derive actionable insights(Kurilovas,
2020). Machine learning and artificial intelligence
(Al) play a pivotal role in DDDM by enabling
predictive analytics, pattern recognition, and
automated  decision-making processes. These
technologies can process vast amounts of data and
generate accurate predictions, thus enhancing the
decision-making capabilities of
organizations(Mandinach, Rivas, et al., 2006).
Cloud computing and the Internet of Things (loT)
further integrate into DDDM by providing scalable
infrastructure and real-time data collection from
various devices and sensors. This integration
ensures that data is continuously updated and
accessible, supporting timely and informed
decisions(lkemoto & Marsh, 2007). Visualization
and business intelligence (BI) tools are crucial for
presenting data in an understandable and actionable
format. Tools like QlikView and D3.js help in
creating interactive dashboards and visualizations,
making it easier for decision-makers to grasp
complex information and trends. Collectively, these
methodologies and tools form the backbone of
effective data-driven decision-making in
contemporary management practices.

Table 1: Summary of Key Studies on Data-Driven Decision-Making (DDDM) across Various Sectors

Authors Methodology Key Findings Limitations
(Gul et al., Analysis of primary and Adoption of DDDM practices results .L|m|’ted 0 .
2023) _secondary data from in a 4-7% increase in productivity Pakistan’s banking
Pakistan's banks (2016-2020) sector
(Varvne et Semi-structured interviews |dentified challenges: organ_lzatlonal Specific to a single
- structure, consumer behavior data,
al., 2020) (Single-case study) . B2B MNC
execution, and culture
. Conceptual model . . Limited to
(Ramakrishna Importance of Business Analyticsin | .
etal., 2022) deve_lopment and_ course MBA education introductory MBA
implementation COourses

Observational and

(Roes, 2022)

Participant observation and
semi-structured interviews

Influence of organizational learning

processes on DDDM adoption may not generalize

(Kaufman et

Theoretical perspectives and

Focused on K-12

Effective local DDDM .
educational

al., 2014) model research implementation in K-12 education settings
(Adeyeye_: & th_e rature review and Recommendations for leveraging Generalized
Akanbi, continuous improvement . L .
! DDDM in engineering management | recommendations
2024) suggestions
(Bisschoff & Scoping literature review Identified DDDM tools, benefits, Specific to the
Grobbelaar
2022) ' (mining industry) enablers, and lessons mining industry
(Chavez et Literature review and Conceptual model linking DDDM to Conceptual model
. : L - may need
al., 2022) interviews sustainability in manufacturing empirical
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validation
(Ostlund & Qualitative multiple case Balance between data-driven qzc;?ili:t?\?e
Gustafsson, q insights and intuitive decision- ial
2024) study making manageria
practices

Applications in Different Sectors productivity(SARIOGUZ & MISER, 2024). In the

Data-driven  decision-making (DDDM) context of Lean Six Sigma, DDDM provides a

finds diverse applications across various sectors,
significantly enhancing operational efficiency and
strategic planning(Zaitsava et al., 2022). In bridge
operation and maintenance, DDDM helps address
challenges such as data standardization and
integration, enabling teams to make informed
decisions about maintenance needs and resource
allocation(Elragal & Elgendy, 2024). For Industry
4.0 maintenance, DDDM integrates advanced
technologies like augmented reality, 10T, and cloud
computing to manage and predict maintenance
activities, thus minimizing downtime and improving

robust framework for collecting and analyzing data
to identify inefficiencies and optimize processes,
fostering a culture of continuous
improvement(Colombari et al., 2023). Equipment
maintenance also benefits from DDDM by
leveraging IoT technology to acquire real-time data,
facilitating proactive maintenance strategies that
reduce  labor costs and  decision-making
difficulties(Raad, 2024). Each of these sectors
demonstrates the transformative potential of DDDM
in improving operational outcomes and strategic
decision-making.

AUGMENTED REALITY '

BIG DATA AND
ANALYTICS
AUTONOMOUS
ROBOTS

NINE PILLARS

THE INDUSTRIAL
INTERNET OF THINGS
(10T)

CYBERSECURITY ]

OF INDUSTRY
4.0

SIMULATION ’

HORIZONTAL AND
VERTICAL SYSTEM
INTEGRATION

THE CLOUD )
ADDITIVE
MANUFACTURING

Figure 1: The nine pillars of Industry 4.0maintenance

Future Research Directions:

Future research directions in data-driven
decision making (DDDM) are poised to address
several pressing challenges and limitations while
exploring emerging trends and technologies. Key
challenges include ensuring data quality and
integrity, integrating disparate data sources, and
standardizing data and procedures across different
systems. Researchers need to focus on developing
robust methods for managing big data and real-time
analytics while also addressing privacy and security
concerns. Emerging technologies such as artificial
intelligence, machine learning, and advanced
analytics tools offer promising avenues for
enhancing DDDM. These technologies can help
tackle current limitations by providing more
sophisticated data processing capabilities and
improved decision-making accuracy. Additionally,

the integration of Internet of Things (lI0T) devices
and cloud computing presents new opportunities for
real-time data acquisition and analysis. Future
research should explore how these advancements
can be leveraged to refine decision-making
processes and overcome existing barriers. Potential
areas for further study include the development of
frameworks for seamless data integration, the
creation of standardized procedures for data use, and
the application of new technologies in various
industry sectors. As these trends evolve, continued
investigation into their implications will be essential
for advancing the field and improving the
effectiveness of data-driven decision-making.
Conclusion:

In conclusion, data-driven decision-making
(DDDM) has emerged as a crucial approach in
modern management, leveraging data to enhance
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decision quality and operational efficiency across
various sectors. The key points highlight the
transformative impact of DDDM, including
improved accuracy in forecasting, optimized
resource allocation, and the ability to derive
actionable insights from complex data sets.
Challenges such as data quality, integration, and
privacy remain significant, yet advancements in
technology—such as machine learning, cloud
computing, and loT—continue to address these
issues effectively. Looking ahead, the future of
DDDM in management is promising, with ongoing
developments expected to further integrate
sophisticated analytics tools and methodologies into
everyday business practices. As organizations
increasingly adopt and refine data-driven strategies,
they will likely achieve greater innovation,
competitive advantage, and agility, setting new
benchmarks for success in the data-rich digital era.
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Abstract:

Nanotechnology research focuses on producing and utilizing nanoparticles, with applications in
molecular diagnostics, cancer treatment, and more. Green synthesis methods for copper nanoparticles (CuNPSs)
use environmentally friendly plant extracts and fungal isolates. For instance, the CuU@APS-TDU-PMO catalyst, a
recyclable and heterogeneous catalyst, efficiently synthesizes tetrazole derivatives and aligns with green
chemistry principles. Copper nanoparticles are also investigated as eco-friendly fungicides against Fusarium
oxysporum. However, concerns about Cu?* ion buildup in soil suggest a need to use CuNPs instead. In this review
despite advancements, challenges remain in achieving consistent particle size, shape, and stability. There is also a
lack of comprehensive research on the environmental toxicity and effects of CuNPs, highlighting the need for

further exploration of these areas.

Keywords: Nanotechnology, nanoparticles, green synthesis, CuNPs, anticancer activity.

Introduction:

Research on nanotechnology is a rapidly
developing and extremely promising area of study in
many scientific fields, including the biological
sciences, chemistry, and medicine. It focuses on
producing and using nanoparticles (NPs), which are
particles with sizes ranging from one to one hundred
nanometers’. When compared to bigger bulk
materials, these nanoparticles have special
characteristics such as small dimensions, a high
surface-to-volume ratio, and particular forms. These
properties boost the surface activity of NPs, increase
their catalytic potential, and make it easier for them
to interact with other particles. Nanoparticles have a
wide range of uses due to their various
characteristics. They find widespread application in
molecular diagnostics, cancer cell treatment, drug
delivery systems, environmental applications such
as wastewater management and dye degradation,
and therapeutic interventions®®. In general, there are
two types of nanoparticles: inorganic and organic.
Because organic NPs like chitosan and Poly-L-
lysine are heat-sensitive and have unique benefits,
more stable inorganic NPs have been developed as a
result. Metals such as gold and silver, as well as
oxides like iron oxide, titanium oxide, copper oxide,
and zinc oxide, are examples of inorganic
nanoparticles’.

Physical, chemical, or biological techniques
which are further divided into top-down and bottom-
up methods can be used to synthesize nanoparticles.
With the use of these techniques, scientists may
accurately modify the size, content, and form of

nanoparticles to create customized ones for a variety
of uses in various industries®”. Green synthesis of
copper nanoparticles (CuNPs) involves
environmentally friendly methods that reduce
resource consumption and environmental harm.
Various studies have explored green synthesis
techniques using different plant extracts like
Tecoma stans leaves™ and Ocimum sanctum (Tulsi)
leaves'’. These methods utilize natural compounds
such as ascorbic acid as reducing agents to create
CuNPs with specific properties like antioxidant,
antimicrobial, and anticancer activities®. The green
synthesis approach ensures non-toxicity and
sustainability in nanoparticle production, offering a
cost-effective and safe alternative to traditional
chemical methods. By utilizing plant extracts and
bio-friendly reagents, researchers can tailor the
synthesis process to obtain CuNPs with desired
shapes, sizes, and surface characteristics for various
applications in pharmaceuticals, optoelectronics,
and other industries®.

Types of Green Synthesis:

In the process of creating green
nanoparticles, plants, microbes (such as bacteria,
algae, or fungi), or their extracts are used. This
environmentally friendly method which uses plant
extracts for synthesis in particular is well-
researched, safe, and economical. Green synthesis
methods for copper (Cu) nanoparticles (NPs) have
been explored using various plant species (Figure-1)
and fungal isolates. Plant-based green synthesis
involved species like Asparagus aethiopicus,
Asparagus densiflorus, Nyctanthes arbor-tristris,

75



I[JAAR Vol.5 No.24

Gardenia jasminoides, Tabernaemontana divartica,
Cascabela thevetia, Clerodendrum inerme, Hibiscus
rosa-sinensis, Allamanda cathartica, and Pimpinella
anisum****. Fungal isolates, particularly Alternaria
species, have also been utilized for the green
synthesis of Cu nanoparticles™.

These methods utilize plant extracts or
fungal mycelium-free supernatants to reduce copper
salts and form Cu nanoparticles, as confirmed by
various analyses such as UV-visible spectroscopy,
FTIR, SEM, TEM, and DLS™ ™ The green
synthesis of Cu nanoparticles offers an eco-friendly,

ISSN - 2347-7075

cost-effective, and efficient alternative to traditional
chemical methods, showecasing potential
applications in antibacterial, antioxidant, and
catalytic fields. Shape, size, surface area, and
dispersity are the wusual characteristics of
nanoparticles. Characterization methods that are
frequently used are energy dispersive X-ray
spectroscopy (EDX), atomic force microscopy
(AFM), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), Fourier
transform infrared spectroscopy (FTIR), and X-ray
diffraction (XRD).

Modes Of Green Synthesis

' !

! }

1. Synthesis 2. NPs' 3. Development 4. Preparation By 5. Algae's
Mediated Using Microbial Using Fungal  Bacterial Strains  Synthesis:

Plant Extract Synthesis Strains

Tree Diagram 1. Show the NPs' green synthesis process™.

J‘“ﬂ.;;ﬂ Ry Y- . Cu?ions

> J:‘:: N—: / % = . 7 —
Parthenium 2
plant aqueous extract Synthesis Nanoparticles in colloidal

Characterization
UV-Vis FTIR
TEM XRD
SEM DLS

CuO nanoparticles

solution

Centrifugation

Figure 1. Diagram illustrating the generation and characterisation of CuO nanoparticles from Parthenium
hysterophorus aqueous extract'’.

The Research Gaps and Limitations in Cu-Based
Nanoparticle Green Synthesis

Cu-based nanoparticle green synthesis
presents a number of research gaps. At bigger sizes,
consistency in particle size, shape, and stability is
still a challenge when it comes to scalability.
Comprehensive research on the toxicity and effects
of these nanoparticles on the environment is also

lacking (Table-2). There is frequently little control
over the synthesis parameters, which causes
variation in the final nanoparticles. Furthermore, a
more thorough comprehension of the underlying
principles and the development of economical,
environmentally friendly techniques are required for
large-scale sustainable production.

Table 2. Summarizes the Research Gaps and Limitations in Cu-Based Nanoparticle Green Synthesis.

S(r). Nanoparticles Methods Used Limitations Research Gap Applications | Reference
CuNPs are Agglomeration Insufficient
produced and size discussion on
. . S ) Study
sustainably by maintenance antimicrobial S .
1 CUNPs employing plant issues in properties, ap()'ur:rlg(rec;t:stlj 2023 (13)
species and synthetic CuUNPs | toxicity, and prop
" . - environmental
characterisation derived from synthesis toxicit
methods such as plant extracts. factors' Y
UV-VIS, FTIR, influence.
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DLS, and TEM.
Green-
synthesized CuO . .
X No discussion
Mechanochemical nanopart!c_les on CuO NP CuO NPs .
synthesis of CuO face stability, stability; lacks photocatalytic
y ) scalability, Y, activity
2 CuO NPs nanoparticles for - comparison : 2023(18)
photocatalytic dye uneven size, and with other dye _against
degradation limited degradation industrial
g ' selectivity and n?etho ds dyes.
efficiency in dye '
degradation.
. . Challenges . CuO-NPs:
g'fgmgf?;r?f include stability, No coer;tpharlson antibacterial,
g uneven size, . antifungal
Portulaca oleracea . conventional 9
extract scalability, synthesis activities;
3 CuO-NPs characterized by varlable_ activity, methods; lacks tanning 2023(19)
UV-vis. FT-IR and limited stability and wastewater
XRD T’EM ana efficacy in metal reusab%li t treatment,
EDX.DLS, zeta sorption and Sudiesfor | ey metl
dtentiél wastewater CUO-NPs sorption.
P ' treatment. ' properties
Cu NPs Limited . Antibacterial
. - . . No comparison | effectsonE.
biosynthesized with | phytochemical ! .
N. cataria leaf concentrations with other COII’.En'
' extract info- lacks plant-based faecalis, S.
4 Cu NPs N ' syntheses; aureus; 2022 (20)
characterized by detailed lacks lona-term larvicidal
FTIR, UV-Vis, discussion on environrﬁental impact on
TEM, SEM, and environmental pac
. assessment. mosquitoes
XRD. impacts. .
listed
ZnO's wide
Green bandgap and No discussion
S . high ) Cu-doped
coprecipitation with - on drawbacks; I
water hyacinth recomblnatl_on lacks ZnQ catalyst
5 Cu-doped extract: rate make it comparison using water 2022 (21)
Zn0 characterizétion impractical withpsimilar hyacinth plant
and methylene blue alone. Cu-based Cu-doped ZnO extract for
removzi; stud doping enhances stu%ies preparation.
y visible light '
response.
Green synthesis of Limited crystal | No comparison s n?hrssig of
Ag, Zn, Cu growth control with K Zn. Cu
nanoparticles using in green chemically nan% artlicIeS'
Ag, Zn, Cu plant extract, synthesis affects synthesized 0P s
6 - O antibacterial | 2020 (22)
NPs characterized by nano- nanoparticles; o
UV-Vis, FT-IR, technological lacks clinical acr':'%;gfted
SEM; antibacterial applications applications s gecific
activity assessed. broadly discussion. bgcteria
Green synthesis Rare CuO CuO nano-
with Tilia Rare to produce nano-rods rods
CuO nano-rods . . .
CuO NRs tomentosa leaf from plant synthesis from antlbgc_terlal
7 extract; thermal leaves: plant leaves; activity; 2020 (23)
_ analy3|s, _ challenges with I_|m|ted_ _mvestlgatlpn
antibacterial testing others antibacterial into activation
conducted. ' activity data. energy.
Copper Green synthesis | Lacks detailed Eco-friendly
nanoparticles from avoids harsh application nanoparticles
Holoptelea conditions, toxic | discussion; no | for industries;
8 CuNPs integrifolia fruit chemicals, comparison potential 2019 (24)
extract; conserving with other applications
characterized by environment. green synthesis in medical
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FTIR, UV-vis, Phytochemicals methods. sciences.
SEM. stabilize copper
nanoparticles
formation.
Limited
Large-scale methods for Cu(In,Ga)Se2
synthesis of Scarce methods structures nanoparticle
Cu(In,Ga)Se2 to obtain beyond synthesis for
9 Cu(lr;\isg)Sez nanoparticles; structures other tetragonal; screen 2021 (25)
inclusion in water- than tetragonal more printing in
based screen chalcopyrite. Cu(In,Ga)Se2 photovoltaic
printing ink. synthesis systems.
studies needed.
. Cu/Sio2
Green synthesis: Me_tal—su.pport Insufficient catalysts
water, ascorbic mixture: low
. S - catalyst reduce NOX
acid, stabilizers; conversion; key bili q ith Ho-
. solvothermal factors: stability an with H;
10 Cu/SiO2 . " long-term CuNP 2019 (26)
method: diethylene nanoparticle )
. performance colloidal
glycol, sodium o .
- R exploration in suspensions
hypophosphite, distribution, - . .
- . - discussion. synthesized
stabilizers. interaction.
greenly.
Application of Cu-Based Green Synthesis of antibacterial activity against both S. aureus and E.

Nanoparticles:

Cu-based green synthesis nanoparticles
offer a wide range of wuses, including as
environmental remediation (e.g., lead and dye
removal from wastewater), antibacterial activity
against different pathogens, and catalytic efficiency
in organic reactions like 4-nitrophenol reduction.
Their environmentally friendly synthesis, which
promotes both industrial and environmental
benefits, uses plant extracts as a sustainable
alternative to conventional procedures.Bellevalia
flexuosa leaf extract was used to create silver
nanoparticles, which showed antibacterial efficacy
against the tested bacterial strains®’. To remove
carbamazepine, green production of FB-ZVI/Cu
nanoparticles was used. Under some circumstances,
FB-nZ\VFe/Cu attained a 95% removal efficiency?.
Using medicinal plants to produce copper oxide
nanoparticles, antibacterial efficacy against human
infections was established®. Catalytic activity was
demonstrated in the synthesis of HBIW by Ni-Cu-
Mg ferrite nanoparticles that were produced using
tragacanth gum®. When using CuO nanoparticles
produced from Simarouba glauca, the following
ideal parameters were met. pH = 6, 0.05 g of
catalyst, and Pb®* = 10 mg/L *'.

Excellent catalytic activity was
demonstrated by CuO nanoparticles biosynthesized
with Murraya koenigii leaf extract in the reduction
of 4-nitrophenol®”. CuO nanoparticles  with
antibacterial and anticancer properties were
produced utilizing plant extract from Nilgirianthus
ciliates®. Pumpkin seed-derived Cu-Mn bimetallic
nanoparticles shown notable antitumor activity
against colon adenocarcinoma cell lines*. The green
copper nanoparticles that were produced using
Saponaria officinalis demonstrated a moderate level

A. V. Kadu, Humayun Khan

coli. Overall, though, the CuNPs' antibacterial
effectiveness was moderate to low. To comprehend
the processes underlying their poor antibacterial
activity, more research is necessary®>. Studies
conducted in the lab and in the field compared the
effects of green-synthesised CuNPs on freshwater
snails. After being exposed to CuNP, the
experimental snails showed signs of necrosis and
bioaccumulation®.

Cu (1) nanoparticles are supported by new
urea-bridged PMO for catalysis. The Cu@APS-
TDU-PMO catalyst is a heterogeneous, recyclable
catalyst that complies with green chemistry
principles. It demonstrated efficiency in the
synthesis of tetrazole derivatives. The areas of
future research remain unidentified®’. At different
concentrations, copper nanoparticles were created as
environmentally benign fungicides that prevented
Fusarium oxysporum from growing. Nonetheless,
the buildup of Cu?** ions in the soil ecosystem
suggests that copper nanoparticles should be used in
place of Cu?* ions®.

Conclusion:

Research on nanotechnology, particularly in
the field of green synthesis of copper nanoparticles,
shows promising applications. The environmentally
friendly methods using plant extracts offer cost-
effective and sustainable alternatives to traditional
chemical synthesis, showcasing potential in
antibacterial, antioxidant, and catalytic fields. The
text highlights the existing research gaps and
limitations in  Cu-based nanoparticle green
synthesis. The challenges include issues with
particle size, shape, stability, toxicity, and
scalability, emphasizing the need for more
comprehensive research and development of
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environmentally friendly techniques for large-scale
production.
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Abstract:

Numerous approaches to solve transportation issues in fuzzy environments have been offered in the
literature; nonetheless, in all of these approaches, the parameters are represented by standard fuzzy numbers. A
recent research introduced the idea of generalized fuzzy numbers and noted that it is frequently not viable to limit
the membership function to the standard form. To our knowledge, no one has yet used generalized fuzzy numbers
to the solution of transportation-related issues, despite the fact that generalized fuzzy numbers have been
employed in a number of studies in the literature to solve real-world issues.This study proposes a novel approach
to solve fuzzy transportation issues by assuming that the decision maker is unsure about the exact values of the
product's demand, availability, and transportation cost. Transportation cost, product availability, and demand are
represented by generalized trapezoidal fuzzy numbers in the suggested manner. A numerical example is solved to
demonstrate the suggested strategy, and the outcomes are compared to those of previous approaches. Since the
suggested technique is a straightforward extension of the classical method, decision makers will find it relatively

simple to comprehend and apply to actual transportation challenges.

Introduction:

Organizations are under increasing pressure
to develop more effective methods to produce and
provide value to consumers in the fiercely
competitive market of today. It gets harder to figure
out how and when to provide the goods to clients in
the amounts they desire while still staying within
their budget. A strong foundation for addressing this
topic is offered by transportation models. They
guarantee the timely and effective flow of raw
materials and completed items. Hitchcock came up
with the fundamental transportation conundrum
first. The transportation issues may be represented
as a typical linear programming issue that the
simplex approach can then be used to address[1]. It
was early realized, however, that the simplex
method used to the transportation problem may be
made highly efficient in terms of how to assess the
essential simplex method information due of its very
particular mathematical structure. The stepping
stone approach, which offers an alternate means of
obtaining the information from the simplex method,
was discovered through research. A different
research applied the primal simplex transportation
method a simplex approach to the transportation
problem. Vogel's approximation approach, row
minima, column minima, matrix minima (least-
cost), and the north-west corner (NWC) rule can all
be used to find an initial basic feasible solution

(IBFS) for the transportation issue. The
transportation problem can be optimally solved with
the help of the modified distribution approach [2-6].
Conventional transportation issues presume that the
decision-maker is certain of the exact figures for
product availability, demand, and transportation
costs. Because of unpredictable circumstances, it
may not be possible to exactly determine all the
parameters of transportation difficulties in real-
world applications. Choosing a random variable
from a probability distribution to describe this kind
of imprecise data is not always the best option. This
data may be represented by fuzzy numbers. Thus, in
this case, fuzzy decision making is required.
According to a research, fuzzy linear programming
always yields efficient solutions. Zimmermann's
fuzzy linear programming has now evolved into a
number of fuzzy optimization techniques for
handling transportation-related issues.An approach
for handling transportation issues with fuzzy sets of
capacities and needs and linear or triangular
membership functions was presented in a different
paper. A group of academics proposed a fuzzy linear
programming technique to solve fuzzy supply and
demand values and crisp cost coefficients in
transportation issues. Another study devised an
algorithm to find the best solution and offered the
idea of the optimal solution for the transportation
issue using fuzzy coefficients written as fuzzy
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numbers. A researcher talked about the technique
for resolving the transportation issue in a fuzzy
setting [7-10].

An extension principle-based approach to

handling fuzzy transportation problems was
presented in a research. Another research introduced
a two-stage fuzzy transportation problem (FTP) with
trapezoidal fuzzy numbers for supply and wants.
The goal of the issue is to minimize costs. To get a
fuzzy answer, a parametric technique is utilized, and
the goal is to minimize the total of the transportation
expenses for both phases. Two researchers used
level(k,q) interval-valued fuzzy numbers to alter
historical data about the quantity of supply at the i""
supply point and the amount of demand at the j"
demand point in order to address the uncertainty
surrounding the supply and demand parameters.
FTP was examined in a different investigation using
trapezoidal fuzzy numbers.A fuzzy modified
distribution approach is suggested to determine the
best answer expressed in fuzzy numbers. In order to
determine the fuzzy optimal solution for these fuzzy
transportation problems in which the supply,
demand, and transportation cost are represented by
trapezoidal fuzzy numbers a research developed a
novel approach called the fuzzy zero point
method[11-14].
A research suggested the idea of generalized fuzzy
numbers and noted that it is frequently not possible
to limit the membership function to the standard
form. The majority of the studies employ a
normalization procedure to transform generalized
fuzzy numbers into regular fuzzy numbers, which
are subsequently utilized to address real-world
issues. Another investigation revealed that the
normalizing method had a significant drawback. In
essence, we have lost knowledge because we have
converted a measurement of an objective value into
an assessment of a subjective value. This process
reduces the amount of information accessible in the
original data, even though it is technically valid,
thus we should avoid it[15-17].To the best of our
knowledge, no one has yet applied generalized
fuzzy numbers to the solution of transportation-
related problems, despite the fact that they have
been utilized in a number of studies to solve real-
world issues[18-20].

Assuming that a decision maker is unsure
of the precise values of the transportation cost,
product availability, and product demand, a novel
approach to tackling fuzzy transportation issues is
put forward in this work. The generalized
trapezoidal fuzzy values in the suggested technique
indicate the product's availability, demand, and
transportation cost. An example numerical problem
is solved to demonstrate the suggested approach,
and the outcomes are contrasted with those of
previous techniques. The suggested approach is
extremely simple for decision makers to
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comprehend and use on actual transportation issues
since it is a straightforward extension of the
classical method.

Different generalized trapezoidal fuzzy numbers
This section presents the current approach for
comparing generalized trapezoidal fuzzy numbers
that is utilized in the numerical examples[21].The
following procedures may be used to compare two
generalized trapezoidal fuzzy numbers, let

B=(b,c,d;.e; x)and C=(b,,c,,d,,e,; X,)
First Step:

Find X =minimum (XX, )

Second Step:

Find R(B)=x(b,c,d,,e)/4 and
R(C)=x(b,,c,.d,e,)/4

First Case:

If R(B)>R(C) then B>C ie, minimum
(B,C)=C

Second Case:
If R(B)<R(C) then B<C ie, minimum

(B.C)=B

Third Case:

If R(B)=R(C) then B=C ie, minimum
(B.C)=B=C

Fuzzy Transportation Problems (FTPs)
Conventional transportation issues presume
that the decision-maker is certain of the exact
figures for product availability, demand, and
transportation  costs. Due to unpredictable
circumstances, it may not be possible to exactly
determine all these characteristics of the
transportation difficulties in real-world applications.
For instance, the following circumstance could arise
in real-world issues: There will be ambiguity over
the cost of transportation if a product is being
carried for the first time to a location and no expert
knows how much it will cost. When a new product
is introduced to the market, there is never a
guarantee that it will be in high demand.In everyday
situations, it is evident that when a customer asks a
supplier if a certain product is available or not, the
provider will occasionally respond, "Yes, it is," but
other times, the supplier will say, "Sorry, this
product is not available at this time." Occasionally, a
provider can say with confidence whether or not the
product is available. When a customer requests a
certain product, the supplier responds, "Yes, the
product is available." However, if the customer
requests a big number of the product, the supplier
then adds, "I check that so much quantity is
available or not," indicating that there is some
degree of uncertainty over the product's
availability.Fuzzy set theory is used in literature to
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answer transportation difficulties in order to cope
with such scenarios. Numerous writers have put
forth various approaches to address these kinds of
transportation issues by depicting the cost,
availability, and demand of transportation as typical
fuzzy numbers [22-25]. The following formulation
can be used to describe fuzzy transportation
situations, when a decision-maker is unsure of the
exact values of transportation cost, availability, and
demand:

Minimize Y,

Subject to:

XY <b;, j=212,3,...,n
2 Y 2, k=12,3,...,0
Where

Yo=2Xd, xy, = overall expense of fuzzy

transportation

b, = the product's overall hazy availability at the

source
C, = the product's overall hazy demand at the

specified destination
d; = unit fuzzy transportation expense between the

kth destination and the jth source
Y = fuzzy decision variables or the estimated

guantity of the product that has to be carried from
the jth source to the kth destination
The fuzzy transportation problem (FTP) is classified

as balanced if ij = 2.C, ; otherwise, it is termed

an unbalanced fuzzy transportation issue.
Newly Proposed Method:

Various approaches have been proposed in
the literature to address balanced fuzzy
transportation issues; however, none of the
aforementioned approaches employ generalized
fuzzy numbers or ranking functions to determine the
fuzzy optimum solution and IFBFS[26-28].
Methods to find initial fuzzy basic feasible
solution (IFBFS)

This section presents three novel
approaches to discover the IFBFS of the following
FTP: the generalized fuzzy north-west corner
technique, the generalized fuzzy least-cost method,
and the generalized fuzzy vogel's approximation
method.

Minimize: y,

Subject to:

Yy <b, j=123..,n
zyjk ch, k:1,2,3,...,0

Where y, =2.>.d; xy, andy, >0.

The following are the steps to determine the IFBFS
of the aforementioned problem:
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First Step: Give the given real-world transportation
scenario a formulation for a fuzzy linear
programming (FLP) issue.

Second Step: Organize the fuzzy transportation
table (FTT), a tabular format, with the FLPP
formulation. Give the price, availability, and
demand of the product as generic trapezoidal fuzzy
numbers.

Third Step:

Examine whether ij =2.c.or ij #2.C, .
First Case:

Ibej = 2.C, , then go to forth step.

Second Case:

Add a fake column with a total cost of zero
generalized  trapezoidal  fuzzy  number if
ij >>.C,. Proceed to the fourth step after
assuming that the fuzzy demand at this dummy
destination, >b; , is roughly equal to >.c, .

Third Case:

In the event when ij < 2.C, , add a fake row with
a generalized trapezoidal fuzzy number of zero for
all of its costs. Proceed to the fourth step after
assuming that ij roughly equals >.c, as the
fuzzy availability at this dummy source.

Forth Step:

Use the generalized fuzzy vogel's approximation
technique (GFVAM), generalized fuzzy least-cost
method (GFLCM), or generalized fuzzy north-west
corner method (GFNWCM) as suggested to
determine the IFBFS.

Generalized fuzzy north-west corner method
(GFNWCM)

The following are the steps to use GFNWCM to find
the IFBFS:

First Step:
Choose the FTT's NWC cell, then determine the

minimal values of b;andc, . The following three

scenarios might occur:
First Case:
In the NWC of NxO0 FTT, assign y, =b; if

minimal(bj,ck):bj. To obtain a new FTT of

order(m—1)xn, disregard the i" row. Proceed to

the second step after replacing c, in the acquired
FTT withc, =b, .

Second Case:
In the NWC of Nx0 FTT, assign y, =c, if

minimal(bj,ck)=ck. To obtain a new FTT of

order(m —1) x N, disregard the i" row. Proceed to

the second step after replacing C, in the acquired
FTT withc, =Db;.
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Third Case:

Ifb; = c, , go to the second step and either the first
case or the third case but not both at the same time.
Second Step:

To decrease the acquired FTT to a FTT of order 1 x
1, repeat Step 1 until the FTT is reduced.

Third Step:

In the (j, k) ™ cell of the provided FTT, allocate all
Yik-

Forth Step:

The initial fuzzy transportation cost and derived
IFBFS are y,, andZZdjk XY respectively.
Generalized fuzzy least-cost method (GFLCM)
The following are the steps to use GFLCM to
discover the IFBFS:

First Step:

Find the FTT fuzzy cost that is the least. Let's say
d;. Determiney; = min (bj, Ck). The
following three scenarios might occur:

First Case:

Allocate y, =b;in the (], k)th cellof mx nFTT
if minimal (bj, ck)=bj. To obtain a new FTT of

order (m - 1) x n, disregard the jth row. Proceed to
the second step after replacing c, in the acquired
FTT withc, = b;.

Second Case:

Allocate y, =¢, in the (], k)th cell of m x n

FTT if minimal (bj, ck)=ck. To getanew FTT of

order m x (n-1) ignore the kth row. Proceed to the
second step after changing b; to b; =c,in the

acquired FTT.
Third Case:

If bj = C,, go to the second step and either the first

case or the third case but not both at the same time.
Second Step:

To decrease the acquired FTT to a FTT of order 1 x
1, repeat Step 1 until the FTT is reduced.

Third Step:

In the ( j, k)th cell of the provided FTT, allocate

all 'y,

Forth Step:

The initial fuzzy transportation cost and derived
IFBFSare y, and >>.d, x Yy, respectively.
Generalized fuzzy vogel’s approximation method
(GFVAM)

The following are the steps to use GFVAM to
discover IFBFS:

First Step:

The result should be written in front of the row on
the right after taking the smallest entry from the first
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row and subtracting it from the next smallest entry.
The fuzzy penalty for the first row is this. Each
column’s fuzzy penalties should be calculated in the
same way, and they should be noted at the bottom of
the FTT under the pertinent columns.

Second Step:

Choose the maximum fuzzy penalty and look up the
corresponding row or column. Find the row or

column that has the least fuzzy cost. Let's sayd, .
Determine y, = min (bj, ck). The following

three scenarios might occur:
First Case:
Allocate y; =b; in the (j, kjth cell of M X N

FTT if minimal (bj, Ck) =D; . To obtain a new FTT

of order(m — 1) x n, disregard the jth row.

Proceed to the second step after replacing C, in the

acquired FTT with ¢, = b;.

Second Case:
Allocate y; =c, in the (j, k)th cell of M X N

FTT if minimal (bj, C, ) =C,. Togetanew FTT of

order m x (n—l) ignore the kth row. Proceed to

the second step after changing b; to b, =c, in the

acquired FTT.
Third Case:
If b; =c,, go to the second step and either the first

case or the third case but not both at the same time.
Second Step:

To decrease the acquired FTT to a FTT of order 1 x
1, repeat Step 1 until the FTT is reduced.

Third Step:

In the (j, k)™ cell of the provided FTT, allocate all

Yik

Forth Step:

The initial fuzzy transportation cost and derived
IFBFS are y,, and ZZdjk X Yo respectively.

Comparison of the Newly Proposed Methods

In crisp transportation issues, the best
solution is found by applying the fuzzy modified
distribution method to the generated IBFS, which is
initially produced using techniques such as the
north-west corner approach, least-cost method, or
Vogel's approximation method, among others. In
general, it is assumed that the total number of
iterations in the fuzzy modified distribution method
will be less than as compared to the other mentioned
methods if the modified distribution method is
applied to the IBFS, which is obtained by using
Vogel's approximation method, to find the optimal
solution. That is to say, in most cases, Vogel's
approximation method is the best among the
previously mentioned methods, but this statement is
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not always true.This section solves a fuzzy
transportation issue using every suggested approach
and demonstrates that selecting the optimal strategy
among GFNWCM, GFLCM, and GFVAM is not
feasible.

Applications of Newly Proposed Methods:

The product's estimated availability (bj)

throughout its three origins Table 1 displays the
estimated unit transportation cost (d x) of the

product from each origin to each destination,
denoted by a generalized trapezoidal fuzzy number,

together with the approximate demand (c, ) of the

product at three destinations (Ek, k = 1, 2, 3). Find
the fuzzy optimum product transportation such that
the overall fuzzy transportation cost is as low as
possible. Table 2 displays the outcomes of the fuzzy
transportation problem, which was selected in the
applications of proposed methods, after employing
several suggested techniques.The results, displayed
in Table 2, make it clear that the rank of the fuzzy
optimal solution obtained by applying the fuzzy
modified distribution method on the IFBFS,
obtained by using different proposed methods, is the
same. However, the total number of iterations in the
fuzzy modified distribution method applying on the
IFBFS, obtained by GFNWCM, is less than as
compared to other methods, meaning that you
cannot select between GFNWCM and GFLCM as
the best method for obtaining the fuzzy optimal
solution.
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Results and Discussions

The majority of the studies employ a
normalization procedure to transform generalized
fuzzy numbers into regular fuzzy numbers, which
are subsequently utilized to address real-world
issues. A recent study revealed that the
normalization  method has a  significant
drawback[29, 30]. In essence, we have lost
knowledge because we have converted a
measurement of an objective value into an
assessment of a subjective value. This process
reduces the amount of information accessible in the
original data, even though it is technically valid,
thus we should avoid it. The fuzzy transportation
issue, selected for the application of the suggested
approaches, is solved using the proposed method
both with and without the normalizing process in
order to illustrate the drawbacks of the
normalization process. The results are then
described in the following lines.
The findings achieved (with and without
normalizing method) are discussed in the following
lines if all the parameters, represented as
generalized trapezoidal fuzzy numbers, are gathered
from the same decision maker based on decision
maker's experience. The fuzzy optimum value yO=(-
209.35, 64.85, 258.6, 531; 0.2) is produced if all the
parameter values used in the example are first
normalized and then the generalized fuzzy modified
distribution technique is used on the IFBFS, as
obtained by GFNMCM.

Table 1: Fuzzy cost of transportation for a product unit quantity between several origins and destinations

Demand1 Demand?2 Demand3 Availability (bj)
Supplyl 2,5,10,20; 0.6 2,3,6,10; 0.5 3,6,9,19; 0.6 2,6,8,10; 0.3
Supply?2 9,10,13,27; 0.6 4,6,9,13; 0.3 8,10,14,29; 0.5 5,8,9,11; 0.6
Supply3 12,13,21,28; 0.6 1,6,11,16; 0.9 5,6,9,12; 0.7 5,6,9,12; 0.7
Demand(ck) 4,6,9,13; 0.5 5,9,10, 11, 0.3 3,5,7,9,04
Table 2: Comparison of Different Newly Proposed Methods
Method Iterative Fuzzy Optimization via IFBFS Refinement | Least Cost of Fuzzy Transportation | Rank
GFNWCM 2 -209.35, 64.85, 258.6, 531; 2 41.35
GFLCM 4 -356.35, 17, 304.35, 678; 3 41.35
The analysis above vyielded the following parameters of the same example are not
conclusions: normalized.
1. The decision-maker states that the minimum 5. The analysis above yielded the following
transportation cost will be less than 531 units conclusions:

and more than -209.35 units.

2. The decision-maker expressed 20% overall
satisfaction with the assertion that the minimum
transportation cost will be between 56.85 and
258.6 units.

3. The decision-maker's total degree of satisfaction
with the remaining minimum transportation cost
values may be found below: Let y be the lowest
possible transportation cost, and let y=p(y)*100
be the decision-maker's total happiness.

4. The fuzzy optimum value y,=(-209.35, 64.85,
258.6, 531; 0.3) is achieved by applying the
generalized fuzzy modified distribution
technique to the IFBFS, which is obtained if the

6. The decision-maker states that the minimum
transportation cost will be less than 531 units
and more than -209.35 units.

7. The decision-maker is generally 30% satisfied
with the assertion that the minimum
transportation cost will be between 56.85 and
258.6 units.

8. The decision-maker's total degree of satisfaction
with the remaining minimum transportation cost
values may be found below: Let y be the lowest
possible transportation cost, and let y=p(y)x100
be the decision-maker's total happiness.

9. The aforementioned sections provide clear
explanations of the results, which indicate that

Kaushik A Joshi, Kirankumar L. Bondar, Pandit U. Chopade

86



I[JAAR

the decision maker believes the minimum
transportation cost range to be the same in both
scenarios that is, less than 531 units and greater
than -209.35 units but that the normalization
process alters the overall level of satisfaction for
varying minimum transportation cost values.

The decision maker's overall degree of satisfaction
with the statement that the minimum transportation
cost will be between 64.85 and 258.6 units is 20%
according to the results with the normalization
procedure, compared to 30% in the absence of the
process. The decision maker's overall level of
satisfaction for the identical values of minimal
transportation cost differs in both situations when
different values of y are entered into p(y). This
indicates that genuine information is lost throughout
the normalization procedure. Therefore, it is
preferable to utilize generalized fuzzy numbers
which are produced through the normalizing process
instead of conventional fuzzy numbers. The
outcomes, acquired using an alternative approach,
might also be described in the comparable

Conclusion:

This study presents novel techniques for
determining the fuzzy optimum solution and the
IFBFS of fuzzy transportation issues where the
product's demand, availability, and transportation
cost are represented as generalized trapezoidal fuzzy
numbers. The advantages of the suggested
approaches are examined, and they are demonstrated
by solving a numerical example. The suggested
techniques for resolving the hazy transportation
issues that arise in practical settings are quite simple
to comprehend and implement.
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Abstract:

In the present study, L-tartaric acid (LTA)compound have been modeled and analyzed for optical and
nonlinear optical (NLO) properties using density functional theory (DFT) with global hybrid functionals (GHs) -
B3LYP with the 6-311++G (d, p) basis set. The study includes HOMO-LUMO analysis, vibrational frequency
calculations, FTIR spectrum, FT-Raman activity, and Frontier Molecular Orbitals (FMO) analysis. Also, dipole
moment and linear polarizability were determined to investigate the nonlinear optical properties.

The theoretically optimized geometric parameters and vibrational frequencies align well with
experimental data and literature results. To evaluate the thermal stability of the material, self-consistent field
(SCF) energy, global reactivity parameters, and thermodynamic functions, including enthalpy (H), entropy (S),
and Gibbs free energy (G), were calculated.The total dipole moment (p_tot) and isotropic polarizability (o) were
compared with a reference compound, indicating that the studied complexes exhibit promising nonlinear optical

properties.

Keywords: Density Functional Theory, Nonlinear Optical property.

Introduction

Density Functional Theory (DFT) is a cost-
effective theoretical modeling and analysis method
that provides accuracy comparable to traditional
techniques. Quantum chemical calculations using
DFT can predict essential molecular properties for
Nonlinear Optical (NLO) applications and device
fabrication [1], [2], [3]. By theoretically
investigating NLO properties such as dipole
moment and polarizability, researchers can gain
insights into the relationship between molecular
structures and  optical performance.  This
understanding is crucial for advancing the
development and design of organic NLO
materials.Organic nonlinear optical (NLO) crystals
are highly sought after due to their fast response
times and suitability for various optical applications
[4], [5]. These materials offer significant
advantages, including structural diversity, design
flexibility, high chemical stability, and an extensive
bonding network for charge mobility, attracting
researchers' interest. Among these materials,
carboxylic acids stand out, exhibiting prominent 7-
electron activity in both linear and nonlinear optical
properties [6], [7]. However, the bulk growth of
carboxylic acid single crystals remains a challenge.

L-tartaric acid (LTA) is a promising
candidate in this context. Its unique structural and
electronic properties make it a potential material for
NLO applications. Earlier research has investigated
multiple facets of LTA, such as its growth,
molecular structure, NLO analysis, vibrational
spectral characteristics, etc. V. Sasikala et al.
conducted comprehensive analyses [8], while Mohd
Anis et al. combined experimental and
computational approaches to study single crystals
grown at optimized pH[9]. S. Arulmani et al.
examined the doping effects of tartaric acid on
Ammonium Dihydrogen Phosphate for enhancing
Nonlinear Optical applications [10]. Influence of
tartaric acid on linear and nonlinear optical and
electrical properties of KH,PO, crystal by Baig M et
al. [11]

This study analyses LTA crystals using
quantum calculations with Density Functional
Theory (DFT) through Orca software version 5.03.
By using DFT parameters, we aim to uncover the
full potential of LTA for nonlinear optical
applications. This potential application could lead
the way for its use in advanced photonic devices,
including signal processing, optical data storage,
optical switching, and frequency conversion.
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Computational procedure

Quantum chemical calculations in this
study were conducted using Orca software version
5.03[12]. The molecular structure of LTA was
optimized using Berny's optimization algorithm at
the DFT level with the B3LYP functional and the 6-
311++G (d, p) basis set[13]. The resulting geometry,
representing the minimum on the potential energy
surface, was obtained through iterative self-
consistent field equations.The scaled quantum
mechanical (SQM) method was applied to address
frequency overestimations, involving selective
scaling in the natural internal coordinate system.
Vibrational frequencies and intensities, including
Raman and IR wavenumbers of normal vibrations,
were computed at the same DFT level[8].The study

Vol.5 No.24
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assessed FTIR, and Raman activity to gain a
detailed understanding of molecular reactivity and
stability. Analysis of frontier molecular orbitals
(HOMO and LUMO) provided insights into the
molecule's electronic and optical properties. Key
guantum chemical properties such as ionization
potential (1P, electron affinity (EA),
electronegativity (y), electrophilicity index (o),
chemical hardness (1), softness (S), and chemical
potential (n) were derived from the HOMO and
LUMOI[14].Thermodynamic properties including
entropy, thermal energy, rotational constants, and
zero-point  vibrational energy (ZPVE), were
computed using the same DFT level and basis
set.Below is a table outlining the formulas used for
each parameter.

Parameter Formula Parameter Formula
1
Energy Gap (EQ) Eg=E,-Eyx Global Softness (o) o =—
n
LJ.Z
Electron negativity (y) x = (IP+EA)/2. Electrophilicity Index (o) W= —
2n
Uiso
Isotropic Polarizability [ELUMO — EHOMO ]
(ais0) 0y = § (axx + Oyy Global Hardness (1) n= 5
+ aZZ)
lonization Potential (IP) IP = - Evomo Binding Energy (Eg) Eg = Eg - Eex
. . . EHOM ELUM
Electron Affinity (EA) EA=-ELumo Chemical Potential (1) n=( OMO ; uMo

Table no. 1 Different parameters and formulas.

Results and discussion
1. Optimised geometry and HOMO-LUMO
analysis:
The molecular structure for LTA was
optimized using the B3LYP/6-311G++ (d, p) level
of theory.Figure 1 shows the optimized molecular

structure of LTA at the DFT level [15]. The
HOMO-LUMO analysis provides  crucial
information about the stability and reactivity of L-
tartaric acid (LTA). The calculated HOMO-LUMO
energy gap is 7.031 eV, which indicates that LTA is
highly stable with low reactivity [8].

Figure 1: Optimised molecular structure of LTA.

In this analysis, the HOMO (Highest Occupied
Molecular Orbital) is mainly localized over the inner
carbon bonds and hydroxyl groups, as well as one of
the carboxyl groups not involved in intramolecular
hydrogen bonding. The LUMO  (Lowest

Unoccupied Molecular Orbital) is distributed across
most of the molecule except the Og-Hys hydroxyl
group.This distribution impacts how electrons are
transferred inside the molecule. A large HOMO-
LUMO gap means that the molecule is less reactive
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but more stable, as it requires more energy to excite
electrons from the HOMO to the LUMO. This
energy gap also affects charge transfer interactions,

ISSN - 2347-7075

which are significant for the molecule’s nonlinear
optical (NLO) activity [8], [9].

LUMO
EXCITED STATE

F.| UMO = -0.780 eV

E ¢ap=T7.031 ¢V
or LTA. "

Enomo =-7.811 eV

HOMO
GROUND STATE

Figure 2: HOMO-LUMO energy analysis for LTA.

The HOMO and LUMO energies for LTA
were calculated using the B3LYP/6-311++G (d, p)
method, with the results shown in Table 2 and the

orbital representations illustrated in figure 2. In
these diagrams, the positive phase is shown in red
and the negative phase is in blue.

Parameters | HOMO energy (eV) | LUMO energy (eV) HOMO_LU('Z'VO) energy gap
L-Tartaric Acid -7.811 -0.780 7.031

Table.2 HOMO-LUMO energy values of LTA

The energy difference between these orbitals is
crucial in charge transfer interactions and nonlinear
optical (NLO) activity. A smaller HOMO-LUMO
gap allows for easier excitation of electrons from the
HOMO to the LUMO, enhancing intra-molecular
charge transfer and thus improving the material's
NLO properties. [16].

2. Non-Linear Optical Response
In a nonlinear optical (NLO) material,
interactions between molecules can exist invarious

fields. These interactions may change the dipole
moment, qguadrupole  moment,  frequency,
polarization, or path of incident light [17].Therefore,
to study the nonlinear optical properties of matter it
isimportant to analyzethe dipole moment,
quadrupole moment, and linear polarizability of the
stated compounds [18].Table 3 shows the result of
calculated dielectric parameters for LTA.

Parameters DipoleMoment(Debye) juadrupole moment (esu cm™) | Isotropic Polarizability (esu)
L-Tartaric Acid 3.6734 -59.8762 x 10™° 10.2642 x 10™*
Urea[8] 1.3732 - 3.8312x 10%

Table 3 Calculated dipole moment, Quadrupole moment, Isotropic Polarizability for LTA.

More reactivity is possible when the dipole
moment is larger, which suggests the potential for
significant intramolecular contact.Relating to the
dipole moment value of urea (1.3732 Debye), it is
observed that L-tartaric acid has a dipole moment
that is twice as high and a polarizability that is three
times greater, indicating that L-tartaric acid has a
strong nonlinear optical (NLO) activity [19], [20].

3. Global reactivity parameters and Thermal
Properties.

Global parameters of reactivity (GRP)
derived from FMO analysis or HOMO/LUMO
energies which provide information about different
reactivity parameterscan be calculated by using
equationsshown in Table 1[21]. Thesecalculated
parameters are displayed in Table 4.
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Global reactivity Thermodynamic properties
parameters Parameter (at 298 K and 1 atmospheric pressure)
IP 7.811 (eV) Enthalpy -607.1722 Eh
EA 0.780 (eV) Entropy (Kcal/Mol) 28.07 kcal/mol
Il -4.2955 (eV) Gibbs Free Energy -607.21600941 Eh
n 3.5155 (eV) SCF energy. -16527.34839 eV after 14 cycles
o 0.1422 (V') Zero-point vibrational 72.23 keal/mol
energy.
® 2.6242 (eV) Total thermal energy 78.13 kcal/mol
X 4.2955(eV) Entropy (Kcal/Mol) 28.07 kcal/mol
Rotational constants cm™ LTA
A 0.083144
B 0.028179
C 0.025591

Table 4 calculated the Global reactivity parameters and Thermal Properties of LTA.

The calculated reactivity descriptors for LTA are
shown in Table 2. Molecules with a positive
electron affinity, i.e. 0.780 eV, act as electron
acceptors and can engage in charge transfer
reactions.Chemical hardness and electronegativity
reveal a molecule's binding characteristics, stability,
and reactivity. LTA’s high electronegativity of
4.2955 eV indicates low nucleophilic behavior,
while its high chemical hardness of 3.5155 eV
suggests low reactivity and high stability due to a
significant HOMO-LUMO gap.LTA’s
electrophilicity index of 2.6242 eV suggests electron
transfer from the nucleophile (HOMO) to the
electrophile (LUMO), enhancing reactivity. The
charge transfer direction is influenced by the
molecule's electronic chemical potential. A high
electrophilicity index and low chemical potential (-

4.2955 eV) confirm LTA's electrophilic nature [8].
The thermodynamic analysis of the LTA molecule
reveals that the process is both exothermic and
spontaneous. The enthalpy (H) is -607.1722 Eh,
indicating that the reaction releases energy to the
surroundings. The entropy (S) is 28.07 kcal/mol,
suggesting an increase in disorder, which is typical
for spontaneous processes. The Gibbs free energy
(G) is -607.21600941 Eh, its negative value
confirms the thermodynamic favourability and
spontaneity of the LTA [20].
4. Vibrational Analysis

The LTA molecule has 16 atoms, leading to 47
normal vibrational modes, all of which are IR
active. Predicted vibrational wavenumbers are
typically higher than experimental values due to
electron correlation effects and basis set limitations.

80

Transmittance

(=3
< B,604.0

I
3000

Wavenumber (cm'!)

Figure 4 IR Spectra of LTA.

Vibrational spectral assignments were conducted
using normal coordinate analysis and force field
calculations at the same level of theory used for
geometry optimization.Computed harmonic
wavenumbers are scaled down to improve

agreement with experimental data using a consistent
factor. This adjustment ensures that theoretical
calculations closely match experimental
results.Figures 4and 5show IR spectra and Raman
activity respectively at a scale factor of 0.96.
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Figure 5 Raman Spectra of LTA.
Conclusions: 4. L. Li, H. Duan, and J. Qian, ‘Review on the

Molecular  structure optimization and
vibrational spectral studies were effectively
conducted using DFT computations. FT-IR and FT-
Raman spectral characterizations of LTA were
performed, and the complete vibrational
assignments were made using computed data,
supported by normal coordinate analysis and scaled
qguantum mechanical force field methodology. The
simulated infrared and Raman spectra show good
agreement with the observed spectra.lsotropic
polarizability, static dipole moment, quadrupole
moment, quantum chemical molecular orbital
properties, and thermodynamic properties of LTA
were computed at the DFT level. The high HOMO-
LUMO energy gap indicates low chemical
reactivity, high chemical stability, and hardness of
the LTA molecule. Thermodynamic properties in
the gas phase were studied and found to correlate
directly with temperature. The nonlinear optical
(NLO) properties study suggests that LTA exhibits
robust NLO characteristics comparable to Urea,
highlighting its potential for applications in
nonlinear optical devices.
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Abstract:

The National Education Policy has been eagerly awaited and brings joy to the whole of India and the
education sector. Inactivity increases the risk of coronary artery disease, neck and breast cancer, diabetes, high
blood pressure, osteoporosis, stress and depression. To ensure that research methodologies in tertiary education
has traditionally been based on teaching master's courses. all children experience the magic of play and sport, and
to create a nation of healthier and stronger children through the school system, we expect sport and play to be
taught and valued with the same rigor and structure as core academic subjects. Focusing on vocational education
contributes greatly to the overall development of children, and our hope is that students will be able to choose
physical activity and sport as a vocational subject. It throws light on the entire education system in India as it is an
ideal foundation for both primary and higher education. The curriculum must include guides for games, sports
activities and health, as well as guides for technological competence and social studies, which make training
versatile, reasonable and worthwhile. NEP suggests combining sports activities or incorporating physical interest
into student management techniques and #039; physical and mental fitness while improving one's cognitive

abilities.

Keywords: Physical activity, students, research methods, NEP

Introduction:

Sport ensures children's and social growth
by giving them self-confidence, promoting
leadership, teaching teamwork and encouraging
participation  and  creativity. These  values
are difficult to learn through textbooks, but they can
be practiced practically and enjoyably. Recent
studies have shown that the global fitness effect of
physical interest is similar to that of smoking-related
deaths. Physical inactivity has been compared to
virulent disease because of its prevalence and
additional risk of disease. Interventions to sell
physical advantage are recommended for changes in
appearance, condition and life expectancy. Students
interact with heart in style at positive sports events
to strengthen and maintain their immunity, fight
infectious diseases and live a disease-free
life. Therefore, the faculties must consider the
prescribed physical exercises to sell the form
perfectly and maintain the condition of the
child. Physical education is a real problem of
educational needs and consists mainly of
comprehensive assessment based on benchmarks
and standards. The desire to move includes the
development of motor skills, knowledge and
activities that promote a healthy and active life, as
well as motor skills, self-efficacy and emotional
intelligence. The purpose of physical education at
the faculties is to train students in the technological

skills and practices of a physically active and
healthy lifestyle. It provides space for participation
in developmentally appropriate
physical activities aimed at improving the child's
fitness, health and fine and gross motor skills. Their
potential contributes to the realization of the
kingdom and its many growing development
aspirations on the one hand, and on the other to an
imaginative and visionary Indiathat presentsa
simple and egalitarian society and a brand new life-
touching training apparatus. every human
citizen. One of the guiding principles of NEP is
multidisciplinary and comprehensive education. The
curriculum must include guides on play, exercise
and health, as well as guides on technological
competence and social studies, which make
education versatile, reasonable and profitable. NEP
recommends combining sports activities or
incorporating  physical interest into  student
management techniques and #039; physical and
mental fitness while improving cognitive skills. In
addition to exercise, students participating in sports
activities expand their lifelong thinking about health
and can measure their blood pressure through the Fit
India program. In addition, it improves their
cooperation, initiative, teamwork and
responsibility. Other  techniques for university
students and # 039; In addition, NEP recommends
publicizing  sports  activities and  various
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sports in faculties  and  universities. It offers
more challenges and flexibility, allowing students to
choose PE according to their desired course.
Teaching and learning strategies.

The teaching of research methods in higher
education has traditionally been based on the
teaching of master's courses. Such traditional
suggestions do not motivate students, so work skills
must be developed through motivational methods so
that students can acquire new knowledge. Therefore,
it is necessary to develop new teaching methods to
obtain new interesting contents that arouse the
interest of the student. That is why it is important to
use new teaching strategies in learning, so that the
learning processes of practical research are dynamic,
functional and provide sufficient information to
facilitate tasks and research methods that students
can successfully apply in their professional
future. In addition, new student profiles have
increased investment in flexible learning and new
ICT-based methods. Online tools are widely used
and accepted by their users, especially if they have
previous digital education. These new methods
should be used through e-learning based on digital
platforms. These digital platforms offer a lot of
space for group development, interaction with
students and easy, simple and appropriate
structuring of tasks. It is necessary to use tools that
enable communication with the student, simple,
smooth and fast. This type of collaboration platform
also allows you to complete tasks together to solve
complex problems and tasks. These platforms are
configured as a virtual space where teacher and
student interact symbiotically in a teaching and
learning process where knowledge is based on the
knowledge gained through online learning.

Therefore, the faculties must consider the
prescribed physical exercises to sell the form
perfectly and maintain the condition of the
child. Physical education is a real problem of
educational needs and consists mainly of
comprehensive assessment based on benchmarks
and standards. The desire to move includes the
development of motor skills, knowledge
and activities that promote a healthy and active life,
as well as motor skills, self-efficacy and emotional
intelligence. The purpose of physical education at
the faculties is to train students in the technological
skills and practices of a physically active and
healthy lifestyle. It provides space for participation
in developmentally appropriate
physical interests aimed at improving the child's
fitness, health and fine and gross motor skills. Their
potential will contribute to the realization of the
kingdom and its many growing development
aspirations on the one hand, and an imaginative and
visionary India on the other, introducing a simple
and egalitarian society and a brand new life-
touching fitness device. every human citizen. One of
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the guiding principles of NEP is multidisciplinary
and comprehensive education. The
curriculum must include guides on
play, exercise and health, as well as guides on
technological competence and social studies, which
make education versatile, reasonable and
profitable. NEP  recommends combining sports
activities or incorporating physical interest into
student management techniques and #039; physical
and mental fitness while improving cognitive
skills. Along with exercise, students participating in
sports activities expand their lifelong thinking
about health and can  measure blood  pressure
through the Fit India program. In addition, it
improves their cooperation, initiative, teamwork and
responsibility. Other techniques for university
students and # 039; In addition, the NEP
recommends publicizing the sports activities and
various sports of the faculties and universities. It
offers more problem choices and flexibility,
allowing students to choose physical
education according to their desired course.

The study
of research methods in higher education has
traditionally been based on the teaching of master's
courses. Such  traditional suggestions do not
motivate students, so work skills must be
developed through motivational methods so
that students can acquire new knowledge. Therefore,
it is necessary to develop new teaching methods to
obtain new
interesting contents that arouse the interest of the
student. That is why it is important to use new
teaching strategies in learning, so that the learning
processes of  exercise research are  dynamic,
functional and provide sufficient information to
facilitate tasks and research methods that students
can successfully apply in their professional
future. In addition, new student profiles have
increased the focus on flexible learning and
new ICT-based methods. Online tools are widely
used and accepted by their users, especially if they
have previous digital education. These new methods
should be used through e-learning based on digital
platforms. These digital platforms offer a lot
of space for group development, interaction with
students and easy, simple
and appropriate structuring of tasks. It is necessary
to use tools that enable communication with the
student, simple, smooth and fast. This type
of collaboration platform  also  allowsyou to
complete tasks together to solve complex problems
and tasks. These platforms are configured as a
virtual space where teacher and student interact
symbiotically inateaching and learning process
where knowledge is based on the knowledge gained
through online learning.
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Research methods in Physical Education:

A proposal based on the use of new
methodological strategies, based on the
combination and combination of traditional teaching
and learning strategies and methodological
discovery strategies with a communication base
based on digital platforms, becomes an attractive
educational and  enriching  proposal  for
students. With the help of teacher lectures and
material development, they are achieved and form
the pillars of our knowledge. In addition, validating
the most important content with online surveys after
the presentation, although not the most valuable
area, helps to strengthen the foundation of the first
stage of this training proposal. In  contrast,
communication channels enabled by online
documents, such as the Google Classroom
platform, enable and create collaborative
information channels based on positive, rapid and
continuous feedback from the student to the
teacher. The students who participated in the survey
rated the latter highly. Doubts can be resolved
through various channels, either through the student-
teacher or through other partners, who solve, share
and recommend solutions  through the Google
Classroom platform. The creation of strategies from
different methodologies is combined into a teaching
and learning structure that is positively evaluated by
students. Unlike traditional learning, this proposal is
based on a teaching process based on the discovery
of the technologies and tools it provides. In addition,
the direct connection between theory and practice
gives the student the opportunity to receive logical
and structured feedback on the problems presented
by the teacher. This is
done through classroom discoveries  and research
through job offers.

In conclusion, this research states that the
work proposal set for teaching practice research is a
new proposal that creates interest and motivation in
students that offers professional training and smooth
communication as well as accurate, fast and
enriching assimilation learning. New content from
students.

Conclusion:

Physical activity in the learning methods of
students and physical and mental health while
improving their cognitive abilities. Students
participating in sports integrated education develop
a lifelong attitude towards fitness and achieve the
fitness level prescribed by the Fit India programme.
The updates in the national education policy have
been eagerly awaited and are causing confusion in
India's education sector. Wanting to know what to
include and what to leave out. Every young
academician and student in India can achieve their
multiple goals thanks to this new change. It throws
light on the entire education system in India as it is
an ideal foundation for both primary and higher
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education. Vocational training is an important area
of development for India's youth. The most
important development goal is education in India,
both urban and rural.
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Abstract:

The purpose of this paper is to examine the behavior of the model with physical and kinematical
parameters. In particular, we have examined Plane Symmetric Bianchi type-1 cosmological models with f(T) in
the context of teleparallel gravity using the Hybrid Expansion Law, in which the energy source is the CMB

radiation.

Keywords: Bianchi type | cosmological model, f(T) Gravity, CMB radiation

Introduction:
Numerous theories of gravity, such as

f(R), f(RT), f(T,z) and f(R,L,) have

been altered and investigated by researcher like
Nojiri & Odintsov (2007), Sotiriou & Faraoni
(2010), Felice & Tsujikawa (2010), Houndjo (2012),
Sadeghi et al. (2013), and Harko et al. (2014).
Promising findings have been observed in the
f(T) theory of gravity, which is a generalization

of teleparallel gravity. Studies of Bianchi type I
universes have been conducted, with special
attention to the accelerated expansion of the
universe studied by Sharif and Rani (2011a).
Cosmology relies heavily on the cosmic microwave
background (CMB), which is fundamental to the
study of homogeneous, isotropic models. Small
disturbances are assumed to have initiated the
development of galaxies and large-scale structures,
and they are linked to anisotropies in the CMB.

Recent  research has investigated several
cosmological models. Two-fluid cosmological
models in Bianchi type Il spacetime were studied by
Pant and OIli [8]. Within the context of general
relativity, Patil et al. [9] investigated magnetized
anisotropic Bianchi type-XI cosmological models.
Gamal and Nashed [10] used linear and quadratic
forms of f(T) gravity for analysing anisotropic

models with two fluids. These studies have shed
f (T) Gravity

more insight into alternative gravitational theories
and how they affect cosmic occurrences. In order to
investigate the impact of bulk viscosity, Eckart [11]
developed the relativistic theory of non-equilibrium
thermodynamics. The assessment of Bianchi
cosmologies with bulk viscosity and particle
creation was investigated by Kori and Mukherjee
[12]. The impact of bulk viscosity on FRW models
was examined by Desikan [13]. The cosmological
equation of state in exponential, logarithmic, and
their combination f(T) models was examined by
Bamba et al. [14]. Several f (T ) models with scalar
fields were studied by Myrzalulov [15], who also
provided an analytical solution for the scaling factor
and scalar field. Employing various gravity f(T)
models, Sharif and Rani [16] were able to derive the
Bianchi type-1 universe. More recently, V. M. Raut
[17] studied the bulk viscous cosmological model in
f (T) gravity utilizing a hybrid expansion law.
Inspired by the investigation mentioned earlier, we
used a hybrid expansion law to investigate the
dynamics of a plane-symmetric Bianchi type-I
cosmological model with f (T) gravity and CMB
radiation as the energy source. We also explored the
model's behavior with respect to physical and
kinematical parameters.

The action of f (T) gravity by generalizing teleparallel gravity f (T ) is given as,

szj[T+f(T)+L

matter

Je d*x (1)

By altering the action about the Vierbein vector field hL , the modified field equation of the teleparallel theory of

gravity can be given by

[e70, (68" )—0'T7,,8," | (1+ F)+5/0, (T) fry + % W[T+f(T)]= % K*hT” )
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df
Where S/ = hipSp‘”, f.=—, k? =87G
dT
Here we consider nonlinear f (T') gravity of the form f (T)=T +nT?

The Lagrangian density in teleparallel gravity is characterized by the torsion scalarT . This torsion scalar T
defines the dynamics of the gravitational field in the teleparallel framework as

T=8"T", (3)

Where S p’” antisymmetric tensor; T* v 15 the torsion tensor which are respectively defined

1
uvo_ uv uT v VT Gu
S, —E(K L HETY, =5 T, 4)
A i i
T uv = rpvy _rp,uv = hip (a,uhv _avhy) (5)
Where, I is the Weitzenbdck connection and the contorsion tensor K" "has the following form,

1

K" = —E(T”Vp - =T ) (6)

P

Cosmological Model and Field equations
The plane symmetric Bianchi type- | cosmological model is given as,

ds® =dt’ —L* (t)[ dx* +dy* |-M?(t)dz* (@)

Where, L and M are the cosmic scale factors and function of cosmic time t only.
The corresponding torsion tensor for Bianchi type-1 cosmological model is given by

rofolh. L) ®

1
Let us assume that the energy momentum tensor for radiation field with density p, , pressure P, = g P, and four

velocity (ui)r =(1,0,0,0) where g" (u, )r(uj)r =1, so in the co-moving co-ordinate system which yields,

Tll :T22 :T33 - _%’T44 =0 9)

By using equations (8) and (9) the field equation (2) of teleparallel gravity for the cosmological model (7) can be
written as,
LM 2
T+1(T))-4| 2—+—= |(1+ f. ) =2k? 10

M [ LIL(M M?*) (L ML O 2
Y —+—+= |1+ F)-16=| =| ——— |+| =+— || === || fr =(T+ f)=-2K? 11
[LM L sz< ) L[L[M sz [L MJ(L Lzﬂ mo(T+f) gr Y

Solution of Field Equations
There are two highly non-linear differential equations with six unknowns viz. L,M, f, p.,P.andT .

Therefore, to find the above unknowns we must use the plausible condition.
The spatial volume is given as,

V=a’=L’M = afts”‘e‘q"”’t (12)

Where «,  is a non-negative constant and is the present value of the scale factor, which is known as the hybrid
expansion law, it is a combination of a power law and an exponential function. It can be seen that o =0
provides power law cosmology, while S = 0 gives exponential law cosmology. To solve the above set of highly
non-linear equations, the relation between the metric coefficients is considered as,

M =L" (13)

The expansion Scalar,

6 =3H (14)

The mean anisotropy Parameter,
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1&(AH, Y
Av=3 Z( v J (15)
The shear Scalar,
2 1 ! 2 2 3 2
o =E(ZHi ~3H J=§A“H (16)
i=1
Using equation (12) and (13) which yields,
Ba 3 3
L = t™2e™2 where o, =a™? 17)
3ma 3mpt 3m
M =a,t™2e™2 ‘where o, = 8" (18)

Physical and Kinematical Properties:
The Scalar Expansion is given by,

0= 3(% + /3] (19)
The mean Hubble parameter given as,
H= (% + ﬂj (20)
The Shear Scalar is,
3(m-1)° ?
0_2 — (—)Z(g+ﬂj (21)
(m+2)” \t
The value of mean anisotropic Parameter is,
2(m-1)°
_2(m-1) -
(m+2)

The ratio of shear scalar with scalar expansion is given as,

(535
0) 3lm+2

Energy density of Radiation and Pressure of the universe which yields,

- 12 324n(2m+1)(4mj+10m+5){g+ﬁ}4_36(4m+23){g+ﬂ}2 o
2k (m+2) t (m+2)" Lt

P 12 324n(2m+1)(4mj+10m+5)[g+ﬂT_36(4m+23)[g ﬂ}z -
6k (m+2) t (m+2)" Lt

Conclusion:

In this paper we have investigated an exact solution of the plane symmetric model using CMB radiation
field with the help of hybrid Expansion law. The provided cosmological model is expanding in the framework of

2 2

1( m-1

f (T) gravity. The ratio (%j = 5[ 2) #0 implies that these models do not approach isotropy for large
m+

values of t. The said model comes out to be rotating as well as expanding, and the rate of expansion decreases
with time, which can be treated as a realistic model.
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Abstract:

Nanotechnology has become fundamental in modern society of innovation and science. Today structures
have a tendency of getting miniaturized in all fields in an attempt to shrink circuits hence lowering the cost of
fabrication while at the same time improving working efficiencies. Thin films nanostructure is of immense
significance in this area due to factors such as electrical, optical property and probable applications. In this view it
was panned to deposit thin films of pure and nickel doped zinc oxide using simple and economic spray pyrolysis
technique. The structural studies were done by using X-pert Pro Diffractometer. The study reveals that the
deposited films are polycrystalline in nature with mixed hexagonal wurtzite and cubic structure.

Keywords: Nanostructured; Doped ZnO; Thin Films; Structural studies.

Introduction

Nano crystalline material has much
attention from researchers owing to its features and
potential use in the synthesis of nano devices. Zinc
oxide (ZnO) has a direct wide band gap of 3.4 eV
and possess n-type conductivity.As for the
applications of zinc oxide materials, they have been
widely employed in the optoelectronic devices
including pH sensing, photodetector (PDs),
nanogenerators (NGs), light emitting diode (LED),
gas sensing, and field emission display [1-
6].Manymethods have been discovered to synthesize
a variety of materials of interest in the form of
nanoparticles. Simple solution-based methods can
be used to synthesize ZnO nanoparticles in large
scale in low cost such as spray pyrolysis [7], SILAR
method [8], co-precipitation [9], sol-gel [10], wet
chemical precipitation method [11], chemical bath
deposition  [12], spin coating [13] and
electrodeposition [14]. The current study utilized the
spray pyrolysis method to examine how nickel
doping affects the structural characteristics of ZnO
thin films.
Experimental details

Pure and zinc oxide thin films doped with
nickel were synthesized by the spray pyrolysis
technique in air ambient. It should be noted that the
experimental setup and other experimental
procedures are described in more details elsewhere
[15]. The first spray solution was made with zinc
chloride (znCl,) at 0. 1 M concentration in
deionized water before use in the reaction. Doping
was done with nickel (1) chloride hexahydrate
(NiCl,6H,0) at 0. 1M concentration to the original
solution, then the prepared solution was spread on

the glass substrate at 623K. The spray rate of 5
mL/min was maintained for the film deposition.The
crystal structure and the particle size of the thin
films were identified using an X-pert Pro X-ray
diffractometer.Prior to deposition the glass
substrates were first rinsed in ethanol and then dried
under vacuum.
Results and Discussion
Structural Analysis

Figurel also illustrates the XRD pattern of
the pure zinc oxide and the nickel doped zinc oxide
thin films deposited by the spray pyrolysis at a
deposition temperature of 623K. The size of the
grains was calculated using Debye Scherrer formula
(16).

Where k is the shaping factor, ‘A’ is the wavelength
of the Cuka line, ‘B’ is the full width at half maxima
(FWHM) in radians and ‘0’ is the Bragg’s angle.
The ZnO deposition's intense diffraction
peaks can be seen at 31.890°, 34.230°, 36.236°,
47.708°, 56.712°, 62.630°, and 69.182°. These
correspond to the (100), (002),(101),(102), (1
1 0), and (2 0 1) peaks with a hexagonal lattice and
having orientation along the (1 0 1) plane. Similarly,
the nickel oxide's diffraction peaks can be seen at
37.482°, 43.187°, 62.992°, 75.201°, and 79.182°,
which correspond to the cubic phase with preferred
orientation along (2 0 0) observed after matching
with JCPDS data files (36-1451 and 04-0835)(Table
1). Additionally, a peak shifting was found in
response to Ni doping. After doping, the doped
sample's (1 0 2) and (1 1 0) peak positions 20
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changed to a lower value, but the (1 0 0) peak size for pure zinc oxide films was found to be 43nm
moved to a higher value, possibly as a result of while it reduces to 32nm with the addition of
extrinsic doping in pure zinc oxide films. The grain dopant.
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Figure 1: XRD pattern of undoped zinc oxide and nickel doped zinc oxide thin films thin films
Table 2: Comparison of observed and standard XRD data of Pure zinc oxide thin films (JCPDS card 36-

1451) and nickel oxide thin films (JCPD card 04-0835)

Observed data | Standard data
hkl phase
Film d d
20 (degree) A) 20 (degree) (A)
31.890 2.760 31.770 2.814 | 100 | Hexagonal
34.230 2.701 34.422 2.603 | 002 | Hexagonal
Undoped ZnO 36.236 2.496 36.253 2475 | 101 | Hexagonal
Films 47.708 1.826 47.539 1911 | 102 | Hexagonal
56.712 1.590 56.603 1624 | 110 Hexagonal
62.630 1.513 62.864 1477 | 103 Hexagonal
69.182 1.329 69.100 1358 | 201 Hexagonal
31.908 3.001 31.770 2814 | 100 Hexagonal
37.428 2.382 37.281 2410 | 111 Cubic
36.236 2.496 36.253 2475 | 101 Hexagonal
43.187 2.182 43.298 2.088 | 200 Cubic
Ni Doped ZnO 47.490 1.813 47.539 1911 | 102 | Hexagonal
Films 56.480 1.661 56.603 1.624 | 110 | HexagonalC
62.992 1.411 62.917 1476 | 220 ubic
68.910 1.388 69.100 1358 | 201 | Hexagonal
75.201 1.412 75.445 1259 | 311 Cubic
79.182 1.231 79.393 1206 | 222 Cubic
Conclusion: 2. Chu, Y.L; Ji, LW, Lu, HY.; Young, S.J;

Nano crystalline, thin films of zinc oxide
and nickel doped zinc oxide were prepared by spray
pyrolysis technique. The structural analysis was
carried out with an X-pert Pro Diffractometer and
the results show that the deposited films is

polycrystalline and including hexagonal wurtzite 3.

and cubic phase.
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Abstract:

Carbon dioxide (COy) sensing is critical for monitoring atmospheric conditions, controlling indoor air
quality, and optimizing crop yields in agricultural settings. Traditional CO, sensing technologies, such as
nondispersive infrared (NDIR) sensors, are often expensive and bulky, driving the need for low-cost, efficient
alternatives. Rare earth metal oxides, particularly rare earth oxycarbonates like La,0,CO3; and Nd,0,CO3, have
emerged as promising materials for chemoresistive CO, gas sensors due to their high sensitivity and lower
operating temperatures. This review explores the synthesis, structural properties, and sensing mechanisms of rare
earth metal oxides, emphasizing their potential to revolutionize CO, detection. The study highlights the superior
performance of monoclinic La,0,CO;3; in CO, sensing applications, despite its metastable nature, and underscores
the importance of additives such as Na,CO3; and CaO in enhancing sensor sensitivity. Additionally, the review
addresses the challenges associated with the stability of these materials and the need for further research on more
stable hexagonal phases and other rare earth oxycarbonates.

Keywords: rare earth metal oxides; CO, sensing; chemoresistive sensors

Introduction: ppm in 2019 at the Mauna Loa observatory,

Gas sensing technology is crucial for
monitoring atmospheric conditions, ensuring indoor
air quality, and optimizing agricultural practices.
The monitoring of carbon dioxide (CO,) is
especially vital due to its significant role in global
warming and its impact on human health and plant
growth. The CO, concentration has risen markedly
over the past decades, from 316 ppm in 1960 to 411

Light pipe

Modulated source

<
/

Sample gas in

Gold plated internal reflector

highlighting the urgency of reliable CO, sensing
technologies. Conventional CO, sensors are
predominantly based on nondispersive infrared
(NDIR) technology, which, despite its accuracy, is
often expensive and cumbersome. Figure 1 shows
the schematic diagram of non-dispersive infrared
(NDIR) sensors [1-4].

Single or Dual Channel infra red detector
with integrated optical filters

Microprocessor

Sample gas out

Figure 1. Non-dispersive infrared (NDIR) sensors.

In  contrast, chemiresistive  sensors,
particularly those utilizing rare earth metal oxides,
offer a promising alternative due to their cost-
effectiveness, simplicity, and performance. This
review focuses on the role and advantages of rare

earth metal oxides in gas sensing, exploring their
properties, synthesis methods, and applications.
Figure 2 depicts the schematic diagram for
chemiresistive sensors [5].
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Figure 2. Chemiresistive Sensors.

Properties and Advantages of Rare Earth Metal
Oxides

Rare earth metal oxides are favoured in gas
sensing applications due to their unique chemical
and physical properties. These materials, including
lanthanum oxide (La,03), neodymium oxide
(Nd,05), and praseodymium oxide (Pr,0O3), exhibit
high thermal stability, resistance to oxidation, and
distinct  electronic  properties. The sensing
mechanism of these oxides is primarily linked to
their ability to form rare earth oxycarbonates
(Ln,O,CO3)  upon  exposure to CO,  This
transformation results in a measurable change in the
electrical resistance of the sensor, providing a
reliable means of detecting CO,.
Among the rare earth metal oxides, lanthanum
oxycarbonate (La,0,CO3) has been identified as
particularly effective for CO, sensing due to its high
sensitivity and low operating temperature. However,
La,0,CO; is metastable and can transform into a
hexagonal phase, potentially affecting its long-term
stability. Research has shown that the addition of
alkaline metal carbonates and alkaline earth metal
compounds, such as Na,CO3; and CaO, can enhance
the gas sensitivity and stability of rare earth metal
oxide-based sensors [6-8].
Synthesis Methods

The synthesis of rare earth oxycarbonates
can be achieved through various methods, including
heat treatment of rare earth oxides in pure CO, or
rare earth hydroxides in air. The latter method is
often preferred for sensors operating in air to ensure
stability. Additionally, innovative techniques such
as electrostatic spray pyrolysis and sol-gel processes
have been employed to produce nanostructured rare
earth metal oxides, enhancing their surface area and
reactivity, which are critical for gas sensing
applications [9].
Applications and Performance

Rare earth metal oxide-based sensors have
been successfully utilized in various gas sensing
applications, including environmental monitoring,
industrial safety, and medical diagnostics. For
instance, La,0O,CO; sensors have demonstrated

Shubham Kadam, Vivek Kapse

excellent CO, sensitivity in the concentration range
of 300 to 10,000 ppm, making them suitable for
both indoor air quality control and greenhouse
monitoring.  Furthermore, sensors based on
Nd,0,CO; and Pr,0,CO; have also shown
promising results in detecting CO, and other gases,
such as methane (CH,) and nitrogen dioxide (NO,),
highlighting the versatility of rare earth metal oxides
in gas sensing technologies [10].
In addition to their high sensitivity and selectivity,
rare earth metal oxide-based sensors offer rapid
response times and independence from ambient
humidity, which are essential characteristics for
practical applications. For example, a newly
developed sensor comprising a combination of
Na,CO3;, CaO, BaCOj;, and Y,0; exhibited the
highest gas sensitivity among tested samples,
demonstrating the effectiveness of composite
materials in enhancing sensor performance [11].
Challenges and Future Directions

Despite their advantages, rare earth metal
oxide-based sensors face several challenges,
including  stability issues due to phase
transformations and potential interference from
other gases. Addressing these challenges requires
continued research into the fundamental properties
of rare earth metal oxides and the development of
novel synthesis methods to enhance their stability
and selectivity [12].
Future research should focus on exploring the gas-
sensing properties of less-studied rare earth metal
oxides and their composites. Additionally, the
integration of rare earth metal oxides with advanced
materials, such as graphene and carbon nanotubes,
could further improve their sensitivity and
operational stability. The use of in situ
characterization techniques, such as operando
spectroscopy and high-resolution X-ray absorption,
can provide deeper insights into the gas-sensing
mechanisms of these materials, facilitating the
design of more efficient and reliable sensors [13-
15].
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Conclusions:

Rare earth metal oxides represent a
promising class of materials for gas sensing
applications, offering high sensitivity, selectivity,
and stability. Their unique properties and the ability
to form oxycarbonates upon exposure to CO, make
them particularly suitable for CO, sensing.
Advances in synthesis methods and material
engineering  have  further enhanced their
performance, making them viable alternatives to
conventional NDIR sensors. Continued research into
the properties and applications of rare earth metal
oxides will pave the way for the development of
next-generation gas sensors, addressing the growing
need for efficient and cost-effective monitoring of
atmospheric and indoor air quality.
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Abstract:

In this paper, cosmological solution of five-dimensional Bianchi type 111 cosmic strings has been studied
in the presence of zero mass scalar field coupled with bulk viscosity. Solving of the general relativity field
relations assuming (i) Special law of variation for Hubble’s parameter which results in constant value of
deceleration parameter and (ii) The shear scalar of the space-time is proportional to the expansion scalar. The
Physical and kinematical parameters of the model are also discussed in detail.

Keywords: Higher dimensional Bianchi Il universe, Zero mass scalar field, Bulk viscosity.

Introduction:

In latest years, the string cosmological
problem has attracted enormous interest in the field
of research because of their great position in the
evolution of the universe in early era. The study of
cosmic strings in relativistic framework was
initiated by Stachel [1] and Letelier [2]. According
to Kibble [3], strings, monopoles and vacuum
domain wall are nothing but the topological stable
defects which occur during phase transition. These
domain walls, monopoles and strings can lead to
very interesting cosmological implications [4].

Currently, the study of higher dimensional
space time is an active field of research aiming to
unify gravity with other forces in nature. It is
believed that the universe had some higher
dimensional era at its early stage of evolution which
motivates us to investigate the cosmological model
universe in five dimensional as well as higher
dimensional space-times. Weinberg [5] studied the
unification of the fundamental forces with gravity,
which reveals that the space-time should be different
from four. Since the concept of higher dimensions is
not unphysical, the string theories are discussed in
10- dimensions or 26-dimensions of space-time.
Because of this, studies in higher dimensions
inspired many researchers to enter into such a field
of study to explore the hidden knowledge of the
universe.

Modern cosmology has been inculcating a
lot of interest in the investigation of scalar fields
because of the fact that they play an important role
in cosmology. Physically they represent matter
fields with spin less quanta and describe
gravitational field in free space. It is also well
known that they cause accelerated expansion of the
universe. Scalar fields can be classified into two

categories. They are mass less (zero mass) scalar
fields and massive scalar fields. Mass less scalar
fields represents long range interactions and massive
scalar fields describe short range interactions. Here
we are interested in the zero mass scalar fields.
Cosmological models in the presence of scalar
meson fields with different physical matter sources
have been investigated by several authors. Rahaman
et al. [6] studied Kantowski-Sachs model in the
presence of zero mass scalar fields with a flat
potential in Lyra’s manifold. Venkateswarlu and
Pavan kumar [7] investigated plane symmetric
model in the presence mass less scalar fields with
cosmic string source while Venkateswarlu and
Satish  [8]  discussed  Kantowski  —Sachs
cosmological model with mass less scalar field in
the presence of bulk viscous comic strings. Reddy et
al. [9] discussed Bianchi type-1l dark energy
cosmological model in the presence of scalar-meson
fields. Venkateswarlu [10] investigated Kaluza-
Klein Mesonic Cosmological Model with Two-Fluid
Source. Kumar et al [11], Katore et. al. [12], [13]
and Venkateswarlu et. al. [14] are some of the
authors who have contributed to the study of zero-
mass scalar fields. Reddy [15] investigated a
spatially homogeneous and anisotropic Bianchi type
V space time under scalar meson fields and
anisotropic dark energy in general relativity. Also,
Reddy et. al. [16] discussed five-dimensional
anisotropic dark energy cosmological model in the
presence of scalar-meson fields in General relativity.
Recently, Mollah et. al. [17,18] studied the aspects
of bulk viscous fluid cosmological model with
guadratic equation of state in the presence of strings
loaded with particles in a higher dimensional
Bianchi type-III geometry in Lyra’s Manifold. Mete
et. al. [19] studied a five-dimensional Bianchi type-
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111 string cosmological model is studied with a one
dimensional cosmic string in the presence of zero
mass scalar field in the context of the Lyra
manifold. In this paper, we obtain the solution of

ISSN - 2347-7075

coupled with mass less scalar field in the context of
the five-dimensional Bianchi type Il cosmological
model. We are also discussed geometrical and
kinematical properties of the models.

string cosmological model with bulk viscosity
Metric and Field Equations:
We consider five-dimensional Bianchi type —Il1I metric as

ds® = —dt® + a’dx® +b*(e **dy* + dz®) +c’dm® (1)
Where a, b, c are function of timet and m is extra dimensional.

The Einstein field equations in general relativity corresponding to interacting zero-mass scalar fields in proper
units (872G = c =1)is given by

1 1 .
Ri=3 gin+(¢,i¢,j —Egij¢k¢k)=—Tij )

And gy =0 3)
The energy momentum tensor for cosmic strings with bulk viscosity is

T = pUuU; — AXX; _fe(uiuj + gij) (@)

Here p as the rest energy density of cloud of strings with particle attached to them, A is string tension density of
string and are related by p = p, + A, & is the bulk coefficient of viscosity, @ is the expansion scalar,u’ the

five velocity cloud particles, x' the unit space like vector representing the direction of the string.

u' =(0,0,0,0,1) And X = (0,0,%,0,0) )

X' Represents the direction of string which will satisfy
u'y, =-x'x, =-1 And ux =0 (6)
From equations (2) - (6) line element (1) leads the following system of equations:
IfR (1) be the average scale factor then the spatial volume is
=ab’c=R" ()
The Elnsteln field equations for the metric (1) leads to
b ¢ b> _bc 1.

2— +2—4+= 0 8

b+c 0 % ¢ =& (8)

a b c ab bc ac 1.,

—t—t—+— — = 0 9

a b c ab bc ac 2¢ =¢ ®)

E+E+S+—b @ a_ 1 ¢ =A+&0 (10)

a b c ab bc ac a?

a b b? _ab 1 -

22—+ =P =6 11

a b b? ab a® 2¢ s (1)

b? ab bé¢ ac 1 1.

s Ry, Jatd Ry S 12

b> ab bc ac a’ 2¢ P 12)

a b

Z_= 13

2 b (13)
a b ¢

¢+¢(—+2 +—]=O (14)

b c

Where, overhead dot denotes ordinary derivative with respect tot .

Solution of field equations:

Equation (13) gives a = kb where K integrating constant is.

Without loss of generality, we take k =1

Thus a=b (15)
Using equation (15) in equations (8) to (14), we obtain
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2—+;+—+2—‘+—¢5 =0 (16)
c c

b ¢ b> _bé¢ 1 1,

2—+—+—S+2———+=@* =1+ &0 17
b ¢ b> bc b’ 2¢ d ()
b .b* 1 1,

3—+3— - +=F*=¢0 18
b+ o7 b2+2¢ E (18)
b¢ .b* 1 1.

3=+35-=-=¢4"= 19
oo Cpr pr 27 TP (49
g}5+¢5(39+3]:0 (20)

b ¢

We have five highly nonlinear independent equations with seven unknowns b,c,¢, 4, p,&and 6. Thus, for

complete deterministic solutions of above equations we consider following two extra conditions:
i) The special law of variation for Hubble parameter proposed by [20] which yields constant deceleration
parameter model of the universe and which is defined by

g= —% =Constant (21)
ii) Also, we adopt the assumption that the shear scalar is proportional to scalar expansion (o oc &) [21] which
leads to condition
b=c" (22)
Where n = 0is constant and it takes care of anisotropic nature of the model.
Solving equation (21) we get,

1
R=(at+ ), q=-1 (23)
Where a(#0)and £ are constants of integration. This equation implies that the condition for accelerated

expansion of the universeis 1+q > 0.
The scalar field in the model is obtained as

g (ira) i

From equations (7), (15) and (22) the solution to the scale factors a,b and C are obtained as

4n 4n
a=(at+p)eoen, q#-1 , b=(at+p)waeny, gq=-1 (25)
and
4
c=(at+ g)waeny, q#-1
(at+p) q (26)
With the suitable choice of constants the scale factors can be written as
4n 4
_ | — +@+g)(3n+1) _ $+(1+9)(3n+1)
=b= = -1
a=b=t , c=t , @7)
After a suitable choice of coordinates and constants the metric (1) can be written as
8n 8
2 _ A2 (1+q)(3n+1) 2 —2X 2 2 (1+q)(3n+1) 2
ds? = —dt? +t (dx® +e?"dy? +dz®) +t dm (28)

Physical and kinematical parameters:
Equation (28) represents five-dimensional Bianchi type Il bulk viscous string cosmological model with the
following physical and kinematical parameters:
The spatial volume V is
4
V=t (29)
The scalar expansion is

V. G. Mete, V.S. Deshmukh
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6= 4 tt
(1+0q)

The average Hubble’s parameter is
1

H= t

(1+a)
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(30)

31)

Now the energy density, and the string tension density of string is obtained as

-8n

_ 48n(l+n)
P 147 @n+1) 2
48n(L+n) ., 1 K

— - ZtM
P drql@n+l)y . 27
-8n

/1 - _ t(1+q)(3n+1)

The coefficient of bulk viscosity is

‘= (2n+1) (3n—3nq—q)+3+ @+q) 42 tf%;
@+q)(3n+1)°t g

Shear scalar is obtained as

o7 = 6(n—1)

(1+q)*(3n+1)°t?

Conclusion: 6.

In this paper we have investigated five-
dimensional Bianchi type Il string cosmological 7.
model coupled with zero mass scalar field. The
solution of our model is obtained by using constant 8.
deceleration parameter and metric coefficient
relations. The spatial volume increases as t 9.
increases showing the accelerated expansion of the
universe (sincel+q >0) which is in accordance 10.
with the present-day observation of modern
cosmology. The Hubble parameter and scalar 11.
expansion both tends to infinity when t tends to
zero and when time t tends to infinity both Hubble 12.
parameter and scalar expansion become zero that 13
means when time increases, both Hubble parameter 1 4'
and scalar expansion decreases. We also find that :
%tends to constant as t tends to infinity for n =1 15.
which shows that the anisotropy in the universe is 16.
maintained throughout. However, forn :1, it
approaches isotropy of universe. 17.
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Abstract:

Blood transfusion can mean the difference between life and death, but it requires a match of blood type
and depends on donors' goodwill. The development of artificial blood would be an ideal solution. One type of
medical device the so-called human artificial organs can be designed and/ or evaluated based on chemical
engineering principles. A ‘‘blood oxygenator’’ is used outside the body during surgery for oxygen transfer to, and
CO, removal from, the blood. Approximately, 70% of a human being’s body weight is water, of which 40% is
contained within the cells (intracellular fluid) and 20% outside the cells (extracellular fluid). The extracellular
water consists of the water in the interstitial fluids (15% of body weight) that is, fluid in the interstices between
cells and blood vessels, and the water in the blood plasma (5% of the body weight). Plasma, the liquid portion of
the blood, is an aqueous solution of many organic and inorganic substances, such as water, salts and protein.
Blood is a suspension in plasma of various blood corpuscles, such as erythrocytes (red blood cells), leukocytes
(white blood cells), platelets, and others. The volumetric percentage of erythrocytes in whole blood is called the
hematocrit, values of which are 42 - 50% in healthy men and 38 -42% in women. The cells that make up the
blood are red blood cells, white blood cells and platelets. The blood plays several roles, including the transfer of
oxygen and carbon dioxide between the lungs and cells in the body, balancing the body’s temperature; protecting
the body by transferring white cells from the immune system to combat invasive organisms and infections, and
creating clots that prevent blood loss during injury. Advantages of Artificial blood are many; it reduces
dependency on blood donors, simultaneously eliminates the risk of contamination. Universally matched to all
blood types, Longer shelf-life than natural blood, Quick and effective response to mass trauma events and
Accessible to patients in the rural areas. Artificial blood stored as a powder could one day revolutionize
emergency medicine and provide trauma victims a better chance of survival.

Keywords: - Artificial Blood, Oxygenator, Haemoglobin, Dialysis, Hallow Membrane.

2 Blood Transfusion Dingnostics Market
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Figure [1]: International Blood Transfusion Diagnostic Market by Regional Insights.
Introduction need continuous blood flow through our heart and
Blood flows through our heart, lungs and body to stay alive. In man, a 1ml blood sample will
body in a series of steps. After delivering oxygen contain approximately 106 erythrocytes, with
and nutrients to all our organs and tissues, our blood leukocyte and platelet numbers being approximately

enters our heart and flows to our lungs to gain
oxygen and get rid of waste. It then flows back to
our heart, which pumps the refreshed blood out
through our aorta to nourish our body again. We

1/600 and 1/20.The Lymphocytes exist as two types:
(i) B cells, which produce antibodies (i.e., various
immune-globulins); & (ii) T cells, which destroy
foreign cells, activate macrophages, and regulate the
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production of antibodies by B cells. Complements
are proteins in plasma that assist the functions of
antibodies in a variety of ways.The blood is a
unique connective tissue; therefore artificial blood is
designed for the sole purpose of transporting oxygen
and removing carbon dioxide throughout the body,
the global blood transfusion diagnostics market was
valued at USD 4.21 billion in 2023 and is expected
to grow at a CAGR of 5.3% during the forecast
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period as shown in Figure [1]. Blood is a special
type of connective tissue that is composed of white
cells, red cells, platelets, and plasma. It has a variety
of functions in the body. Proteins in the plasma react
with air and harden to prevent further bleeding.
Plasma is the extracellular material made up of
water, salts, and various proteins that, along with
platelets, encourage blood to clot.
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Figure [2]:-Blood Cell, Plasma and importance of Blood Donations.

The erythrocyte is disc-shaped, 7.5 - 8.5
mm in diameter, and 1 - 2.5 mm thick, but is thinner
at its central region, as shown in Figure [2].
Functionally, erythrocytes contain haemoglobin,
which combines very rapidly with oxygen. There
are various types of leukocytes, the main function of
which is to protect against infection. One type of

leukocyte, the macrophage, engulfs and digests
various foreign particles and bacteria that have
passed into the interstitial spaces. This research
work mainly focused on what kinds of Chemical
Bonding and/or Elements are present in
classifications of blood groups, like A", A", B*, B’
AB’, AB,and O.
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Figure [3]:- Blood Grouping for the ABO Blood Systems.

In case of an emergency requiring blood
transfusion without blood from the same group, the
minimum rule that must be followed when a blood
as per their individual shown in Figure [3]. Blood
will only be transfused when there is no red blood
cell agglutination. The 30-minute rule states that red
blood cell (RBC) units left out of controlled
temperature storage for more than 30 minutes
should not be returned to storage for reissue; the 4-
hour rule states that transfusion of RBC units should
be completed within 4 hours of their removal from
controlled temperature storage. A blood transfusion
is a routine medical procedure in which donated
blood is provided to us through a narrow tube placed
within a vein in our arm. This potentially life-saving
procedure can help replace blood loss due to surgery
or injury. Apparently, the blood tissue oxygen
delivery is dependent on haemoglobin and cardiac
output, past medical practice has supported this use

Dr. Dharmendra C. Kothari, Dr. Mrs. Jyoti Shegokar

of the “golden 10/30 rule,” by which patients are

transfused to a haemoglobin concentration of

10g/dL or a haematocrit of 30% regardless of
symptoms.

The Composition Of Blood Includes:

1. Plasma (about 55%): The liquid portion of
blood, mostly water (about 92%), proteins,
nutrients, hormones, gases, and waste products.

2. Red Blood Cells (RBCs) or Erythrocytes (about
45%): Carry oxygen from lungs to body tissues.
The RED Blood cells (Erythrocytes) create the
bright red colour.

3. White Blood Cells (WBCs) or Leukocytes
(about 1%): Part of the immune system, help
fight infections. The white blood cells
(Leukolytes) are responsible for the immune
defence. They seek out invading organisms or
materials and minimize their effect in the body.
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4. Platelets or Thrombocytes (about 1%): Involved
in blood clotting.

The plasma component includes:
Proteins (albumin, globulins, fibrinogen)
Nutrients (glucose, amino acids, fats)
Hormones (insulin, thyroxine, adrenaline)
Gases (oxygen, carbon dioxide, nitrogen)
Wiaste products (urea, creatinine, bilirubin)
Electrolytes  (sodium, potassium, calcium,
magnesium)
7. Water (about 92%)
Literature Review

In general, the blood flow through the
arteries and veins is laminar in nature. In capillaries,
the typical blood velocity is 0.5 - 1 mm per sec and

ok wdE
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the Reynolds number is on the order of 0.001 and its
maximum velocity is about 3000. It is critical in
transfusion therapy, providing vital information to
healthcare  professionals and ensuring the
compatibility of donor and recipient blood samples
with his / her blood group as shown in Figure [4].
The function of the lung is to absorb oxygen into the
blood for distribution to the various parts of the
body, while simultaneously desorbing carbon
dioxide from the venous blood that is received from
the organs and tissues. The lungs consist of a pair of
spongy, sac-like organs, in which the air passages
end in very small hemispherical sacs known as
alveoli. The total surface area of the alveolar walls
in both lungs is approximately 90 m?.
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Figure [4]:- Red Blood cell compatibility with the different Blood Group Table.

Landsteiner ™, identified three different types of group system in transfusion and organ

antigens, which he named A, B, and C (C was later
renamed O for the German “Ohne”, meaning
“without”). Here is a more detailed timeline of the
history of the ABO blood group system:

1. 1900: Karl Landsteiner discovers the ABO
blood group system.

2. 1910: Alfred von Decastello and Adriano Sturli
discover the ABO incompatibility reaction.

3. 1927: Philip Levine and Rufus Stetson discover
the Rh blood group system.

4. 1940: Karl Landsteiner and Alexander Wiener
discover the Kell blood group system.

5. 1945:. The Lewis blood group system is
discovered.

6. 1950: The Duffy blood group system is
discovered.

7. 1960: The Kidd blood group system is
discovered.

8. 1970: The MNS blood group system is
discovered.

9. 1980: The P blood group system is discovered.

10. 1990: The Diego blood group system is
discovered.

11. 2000: The Cartwright blood group system is
discovered.

Today, there are over 30 known blood group
systems, each with its own unique set of antigens.
The ABO blood group is the most important blood
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transplantation medicine. The ABO antigens can
also be found on many tissues like the kidneys,
heart, bowel, pancreas and lungs and incompatible
transplantation leads to acute hormonal rejection.
The red blood cell (RBC) membrane is a thin,
flexible bilayer that surrounds and protects the RBC.
It is composed of phospholipids, cholesterol, and
proteins. The RBC membrane is also responsible for
maintaining the shape and integrity of the RBC, as
well as regulating the transport of molecules into
and out of the cell. The membrane is made up of 3
layers. The first layer consists of glycolipids,
glycoproteins and carbohydrates. The second layer
is a phospholipid bilayer and the third is a protein
cytoskeleton.The  vertical interaction  mainly
involves the glycolipids, glycoproteins and
carbohydrates which stabilize the lipid bilayer.
Whereas, the horizontal interaction of the
cytoskeleton supports the structural integrity of the
RBC.The RBC is a biconcave shaped cell of
approximately 7.5 micron in diameter and 2 micron
thick. The biconcave shape allows it to have a high
surface to volume ratio for optimal gaseous
exchange and able to be deformed to pass through
microcapillaries of 3 micron in diameter. The
membrane structure provides permeability to allow
water and electrolytes to exchange via the cation
pumps as shown in Figure [5].
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Figure [5]:- Unveiling the Architectural Marvel of the Red Blood Cell Membrane:

Mathematical Results and Discussion:

The alveolar walls are surrounded by
capillaries, such that the gas transfer between the
blood and the alveolar gas occurs through the
alveolar wall, the interstitial fluid, capillary
membrane, plasma, and the erythrocyte membrane.
The so called ‘‘heart - lung machine,”” which
performs the functions of the heart and lungs, may
be used for several hours during heart surgery. The
system consists of a blood pump, a blood
oxygenator, and a heat exchanger, where the blood-
oxygenator performs the functions of lungs — that is,
to absorb oxygen into, and desorb carbon dioxide
from, the blood. Occasionally, the blood oxygenator
may be used continuously for several days, or even
for few weeks, to assist the lung functions of

patients suffering from acute severe respiratory
diseases.
Oxygen in Blood:

The absorption of oxygen into the blood is
gas absorption with chemical reactions, known as
“‘oxygenation.”” Oxygenation is not oxidation, as
the Fe” in haemoglobin is not oxidized.
Oxygenation involves very rapid, reversible, loose
reactions between oxygen and the haemoglobin
contained in the erythrocytes. Typically, the
haemoglobin concentration in blood is 15 g dlI ™,
when the hematocrit is 42%. Haemoglobin, a protein
with a molecular weight of 68 000 Da, consists of
four subunits each with a molecular weight of 17
000 Da, Oxygenation proceeds in the four steps as
shown Figure [6].

- O -

WACLR Patran
- - . -

Senam = Plasma — Clotting Factors

1. hb4 + Oz = hb402
2. hbsO, + O, = hb,O4
3. hbsO4 + Oy = hb,O4
4, hb406 +02= hb403

Figure [6]:- Oxygenation proceeds in the four steps within the Capillaries Veins.
where hb indicates one subunit of the haemoglobin molecule. From the above relationships and the law of mass

action, the Adair equation @ was obtained:

Y  Kip+2K1K;p?+3K K, K3p3+4K K K3 Kyp*

100 4(1+K,p—2K,K,p?+3K1K,K3p3+4K Ko K3 Kap?)

M)

where y is the oxygen saturation (%6), p is the oxygen partial pressure (mmHg), the Ks are the equilibrium
constants (—) of the above four reactions: (1) to (4). Their values at pH = 7.4 are K; = 0.066, K, = 0.018, K3 =
0.010, and K, = 0.36 ©*!. The increase of K values with pH is given by Equation 2 :

log K = log K(at Ph = 7:2) + 0.48(pH — 7.2) 2

in which K values at pH = 7.2 are as follows:

K; = 0.0415; K, = 0.0095; K3 = 0.0335; K, = 0.103
From the practical point of view, the EMPIRICAL equation of Hill ™! s;

Y

100 (1-Hp™)

Hp"

©)

Where y is oxygen saturation (%), and p is oxygen partial pressure (mmHg). Values of the EMPIRICAL
constants H and n vary with pCO, (hence pH) and temperature. Equation (3) can be transformed into Equation

(4)

Y | =
log [m] = logH + nlogp 4)

Making Of Artifical Blood at Lab Level

Figure [1] is a simplified diagram showing
the main flows of blood in the human body. The
heart consists of four compartments, but for
simplicity we can consider the heart as a
combination of two blood pumps, the right heart and
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the left heart. The blood coming from various parts
of the body is propelled by the right heart pump
through the lung (pulmonary) artery to the lungs,
where the blood absorbs oxygen from the air and
desorbs carbon dioxide into the air. The oxygenated
blood returns from the lungs through the pulmonary

115



IJAAR Vol.5 No.24 ISSN - 2347-7075

vein to the left heart. This blood circulation through gives the values of H and n that are functions of pH
the lungs is called the ‘lesser circulation’. The blood and temperature. Figure 14.2 [7] is the so-called
vessels which carry blood toward the various organs ““oxyhemoglobin  dissociation curve’>  which
and tissues are known as arteries, whereas blood correlates hemoglobin saturation y (%) with the
vessels carrying blood from the organs and tissues oxygen partial pressure pO, (mmHg), as shown in
towards the heart are called veins. Figure [6].

Thus, plotting experimental values of the
left-hand side of Equation 3a against those of log p

HEAD, ARMS

Lower pressare side
]
A

igher

Figure [7]:- Serum, Plasma Clotting factors of Human Blood.

Table [1] lists the partial pressures (mmHg) of inspired air, expired air, air in alveoli, arterial blood,
oxygen, carbon dioxide, water, and nitrogen in the blood in tissues, and venous blood.
Gases O, | CO, | HO | N,

Inspired Air 158 | 0.3 5.7 596
Expired Gas 116 32 47 565
Alveolar Gas 100 40 47 573
Avrterial Blood 95 40 47 578
Blood in Tissue 40 46 47 627
Venous Blood 40 46 47 627
Table [1]:- Partial pressures of gases in the body (mmHg).

Haemoglobin is  approximately  75% (higher pCO,) in tissues makes y smaller for a given
saturated at a pO, of 40 mmHg (venous blood) and pO,, resulting in more oxygen transfer from blood to
approximately 97% saturated at a pO, of 90 mmHg tissues (the Bohr Effect) '® the oxyhaemoglobin
(arterial blood). As shown in Figure [8] a lower pH dissociation curve.
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Figure [8]:- Oxygenator at the oxy-haemoglobin dissociation & enhancement curve.

Carbon Dioxide in Blood When the partial pressure bicarbonate ions HCO;, 3cm® as physically
of CO; is 40 mmHg, 100 ml of blood at 37°C dissolved CO,, and the remainder as compounds
contains 50 cm® of CO,, 44 cm® of which is with proteins such as haemoglobin.

The bicarbonate ion is produced by the following reversible reactions !":

> Crd
CO, + H,0 m H,CO3 EH+HC03 (5)

Reaction (B) is very rapid. Reaction (A) is slow but exchange in tissues moves into erythrocytes, while
becomes very rapid in the presence of the enzyme bicarbonate ions produced by reactions (A) and (B)
carbonic  anhydrase, which exists in the in the erythrocytes move out into the plasma.
erythrocytes. Carbon dioxide produced by the gas Carbonic acid, H,COs;, is a weak acid that

Dr. Dharmendra C. Kothari, Dr. Mrs. Jyoti Shegokar
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dissociates by the above reaction (B). In general, a
solution of a weak acid HA which dissociates into
H" and A" will serve as a buffer solution. Thus,
respiration in the lungs contributes to physiological
buffering actions ®.. The normal pH value of the

ISSN - 2347-7075

extracellular fluids at 37°C is about 7.4, while that
of the intracellular fluids is about 7.2. This can be
explained by the buffering action of carbonic acid.
In general, when a weak acid HA dissociates into H
and A,

+ -_—
The relationship holds: [H[J% =K (6)
Where K is the dissociation equilibrium constant.
= 1= log | a7l
PH = -log [H"] = log [K] + log — (7

Most of the CO, which is physically absorbed by the blood becomes H,CO3 by the above mentioned reaction (A)
in the presence of carbonic anhydrase. Hence[H,CO3] is practically equal to [CO;], which should be proportional
to the partial pressure of CO, that is pCO,. That is [CO,] = sp CO, where the value of s at 37°C is
(0.0314mmol/l)/(p CO,HQ). Hence,

[total COZ—SpCOZ]}

PH of Artificial Blood is = 6.10 + log { spCO ®)
2

The membrane features a short peptide that dangles inside the cell and binds to a small molecule. In the lungs,
where the pH is greater than 7.4, the molecule remains bound to the peptide, confined to the vesicle’s inner wall.
When the cell travels throughout the body and encounters oxygen-deprived tissue where the pH is less than 7.4,
the peptide gains protons, breaking its bond with the small molecule. The molecule then binds haemoglobin,
displacing and releasing oxygen.When the pH increases as the cell returns to the lungs, the peptide loses the
protons and rebinds to the small molecule, allowing haemoglobin to take up oxygen again. This system mimics
the red blood cell’s acute regulation of haemoglobin’s affinity for oxygen throughout the circulatory system using
a complex network of trans-membrane enzymes and ion channels and HbCO purification procedure as dissipated

in the Figure [9].

Detached from hemoglobin

Fused basement membranes
€O, (dissolved in plasma)

0, (dissolved in plasma)

Converted from bicarbonate

RBC(8um)

Figure [9]:-Preparation of haemoglobin vesicles (HbV) from outdated NAT (nucleic-acid amplification
testing)-inspected red blood cells (RBC) .

WBCs recognise and remove foreign
invaders, while platelets promote blood clotting.
Together they maintain haemostasis and orchestrate
our immune defences Plasma, though mostly water,
also contains proteins (e.g. albumin, globulin, and
fibrinogen) and other solutes (e.g. gases, ions, and
hormones), one of the most important of which is
albumin, which maintains colloid osmotic pressure
and blood volume essential for haemodynamic
stability. Centrifugation enabled the fractionation of
blood into its constituent parts. Once RBCs, WBCs,
platelets, and plasma were able to be sorted and
stored, they could be used independently, giving rise
to component transfusion the technology has
developed further to fractionate albumin, globulins,
and fibrinogen from plasma. The HbCO purification
procedure as shown in Figure [9], includes
pasteurization and nanofiltration for utmost safety
from infection. Liposome encapsulation shields
toxic effects of molecular haemoglobin (Hb).
Conclusions & Summary:

The easy availability of products and
frequent purchases highlight the importance of
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screening both donor and recipient samples, serving
as a significant catalyst for the growth of this
segment. The increasing risk necessitates stringent
screening to prevent the transmission of
contaminated blood and blood products, thereby
addressing the TTI challenge. The increased demand
for blood transfusion diagnostics in emerging
markets such as India and China are anticipated to
drive market growth. Then it directed these stem
cells to grow into red blood cells in the laboratory
blood cells could be used in the treatment of
disorders that affect red blood cells — such as sickle
cell anaemia and thalassemia. Advances in lab-
grown organs may provide an alternative for those
waiting for transplants, and can be produced from a
patient’s own cells. Finally, the adult stem cells
from the donor are used to create lab-grown blood;
they are cultured for 18-21 days in a nutritional
solution. This promotes cell growth and maturation
with 1-2 teaspoons of nutritional solution for
24L.iters.

117



IJAAR Vol.5 No.24 ISSN - 2347-7075

References:

1. Anilkumar D, et. al (2015), A Review of
Artificial Blood, International Journal of
Pharmaceutical, Chemical and Biological
Sciences (IJPCBS), 5(2), 477-480. ISSN:2249-
9504 www.ijpchs.com

2. Chang TM (2017). Translational feasibility of
soluble nanobiotherapeutics with enhanced red
blood cell functions. Artificial Cells,
Nanomedicine, and Biotechnology 45(4), 671-
676.

3. Holcomb JB et al. (2015), Transfusion of
plasma, platelets, and red blood cells in a 1:1:1
vs a 1:1:2 ratio and mortality in patients with
severe trauma: the PROPPR randomized
clinical trial. Journal of American Medical
Association 313(5), 471-482.

4. Katoh and Fumitake Yoshida (2009),
“Biochemical Engineering”: A Textbook for
Engineers, Chemists and Biologists Shigeo
WILEY- ISBN: 978-3-527-32536-8.

5. Okamura Y et al. (2009). Development of
fibrinogen g-chain peptide-coated, adenosine
diphosphate-encapsulated  liposomes as a
synthetic platelet substitute. Journal of
Thrombosis and Haemostasis 7(3), 470-7.

6. Pan D et al. (2016), Erythromer (EM), a
nanoscale bio-synthetic artificial red cell: proof
of concept and in vivo efficacy results. Blood
128 (22), 1027.

7. Rahfeld P, Withers SG (2020). Toward
universal donor blood: Enzymatic conversion of
A and B to O type. Journal of Biological
Chemistry 295(2), 325-334.

8. Sakai H (2017). Overview of potential clinical
applications of haemoglobin vesicles (HbV) as
artificial red cells, evidenced by preclinical
studies of the academic research consortium.
Functional Materials 8(1), 10.

Dr. Dharmendra C. Kothari, Dr. Mrs. Jyoti Shegokar
118


http://www.ijpcbs.com/

ISSN - 2347-7075

Peer Reviewed
Vol.5 No. 24

International Journal of Advance and Applied Research
www.ijaar.co.in

Impact Factor - 8.141
Bi-Monthly
July-Aug 2024

Present Scenario of Mathematics Education in Meghalaya

Mardor Wanri Synrem”, Kamal Debnath
L2Department of Mathematics, the Assam Royal Global University, Guwahati-781035, Assam, India
Corresponding Author: Mardor Wanri Synrem
Email- mardorwanri@gmail.com
Email-kamal.debnath@rgi.edu.in
DOI- 10.5281/zenodo.13626409

Abstract:

This study investigates factors influencing mathematics performance among Meghalaya Higher
Secondary School students. It examines variables such as analytical problem-solving skills, study habits,
adjustment patterns, mathematical intelligence, and dietary habits affecting learning. Previous research
underscores the impact of student attitudes toward mathematics, shaped by classroom instruction, school support
systems, and teachers' attitudes. Recommendations include altering teachers' perceptions of mathematics to
enhance student performance. Addressing these factors is crucial for fostering educational equity and enabling
socioeconomically disadvantaged communities to engage meaningfully in science and technology. Education
officials, administrators, and mathematics teachers at the higher secondary level should consider these findings to

improve teaching practices and student outcomes.

KeyWords: Mathematics achievement, Attitude, Study habit, socioeconomic status, Higher Secondary School.

Brief History of Mathematics:

Mathematics has been a cornerstone of human
culture, evolving as a tool to understand and
organize our world. Originating from our innate
curiosity to explore and quantify natural
phenomena, mathematics serves to decipher the
mysteries of existence and explain relationships
between diverse phenomena. As stated by
Bhimsamkaram C V in 1979, it represents
humanity's ongoing effort to refine concepts for
comprehending the physical universe. Mathematical
exercises play a crucial role in developing essential
skills and knowledge needed to achieve these goals
of understanding and quantifying our surroundings.

Counting forms the basis of mathematics, yet
early counting alone did not constitute the
mathematics we recognize today. Mathematics
emerged when records of counting were preserved,
establishing numerical representations. Symbolic
systems and systematic rules became integral, laying
the foundation for classical mathematics. This
development facilitated systems for commerce and
gave rise to "Euclidean Geometry," which idealizes
three-dimensional space.

Mathematics evolved from Babylonian and
Egyptian origins, inherited by the Greeks around
450 BC and further developed in Islamic
civilizations like Iran, Syria, and India. This
knowledge transitioned to the West through Latin
translations, marking the rapid global expansion of
mathematical discoveries and applications. Modern
mathematics crystallized in the 1800s with a
systematic synthesis of diverse mathematical
knowledge. Its integration with social and

behavioral sciences spurred new developments,
especially post-World War Il, heralding a golden
age. Today, its pervasive applications in business,
biology, medicine, economics, psychology, and
politics have expanded its scope beyond traditional
boundaries. The term "mathematical sciences" now
encompasses both pure and applied mathematics,
reflecting its broad interdisciplinary impact
(Collier's Encyclopedia).
An Overview of Indian Mathematics

Indian mathematicians have historically made
profound contributions, initially ~ applying
mathematical concepts in practical fields such as
astronomy, astrology, architecture, and construction.
Jain  mathematicians used mathematics to solve
celestial problems, while the Harappan civilization
applied it in public works. The Shulba Sutras by
Baudhayana demonstrated advanced mathematical
techniques in constructing Vedic altars. By the sixth
or fifth century BC, Indian scholars began studying
mathematics for its intrinsic value and its wide-
ranging applications across various domains of
knowledge (V K Murthy, 2007).

Mathematics gained prominence as a distinct
subject with Bhaskaracharya's "Leelavati" in the 12th
century, though instructional methods remained
largely unchanged post-1200. Despite ongoing
political instability until the 18th century, India's
indigenous education system endured until British
colonization. Post-independence in 1947, school
enrollment surged by 30-40%, aligning with
constitutional mandates for free education up to age
fourteen. Currently, approximately 80 million Indian
schoolchildren are learning mathematics, with a
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notable proportion—40-50%—Dbeing first-generation
learners, lacking familial exposure to formal
mathematics (J. N. Kapur, 1978).

A Brief Overview of Mathematics Education

Given the prominence of mathematics as a
topic, mathematical education issues have taken on
a significant deal of importance. The teaching and
learning of mathematics was highly prioritized.
Within mathematics, the field of mathematics
education research exists. In its broadest sense,
mathematics education is a scientific field that
studies how people acquire mathematical knowledge
and how their environment, social structures, and
methods of instruction affect this process.

Mathematics education evolved significantly
from the late 19th century onwards, driven by the
need for well-prepared teachers and the
establishment of teacher education programs. By the
20th century, it had become a distinct field of study,
with the International Commission on Mathematical
Instruction (ICMI) playing a pivotal role since its
founding in 1893. The ICMI gained prominence in
the 1960s, culminating in the inaugural International
Congress on Mathematical Education (ICME) in
1969 and subsequent conferences every four years
from 1972. These events have set standards for
rigorous mathematical instruction in modern
education, fostering both applied and theoretical
advancements. In recent decades, mathematics
education, along with science and technology
education, has flourished with extensive research
focused on improving teaching practices across all
school levels.

Education in mathematics serves two primary
goals: applied, which enhances instruction through
practical applications, and pure, which seeks to
deepen understanding of mathematical thinking,
teaching, and learning (Schoenfeld, 2000). In India,
significant efforts are being made in these areas. The
International Commission on  Mathematical
Instruction (ICMI) awards recognize contributions
to both research and the practice of mathematics
education globally (Subramanium, 2005).

Mathematicians are increasingly focused on
studying instructional issues and how students
acquire mathematical knowledge. Concerns such as
gender disparities, declining enrolment in advanced
courses, and students' comprehension gaps have
driven research into understanding mathematical
thinking and improving educational strategies
through empirical studies and surveys.

The intersection of mathematics education and
psychology is crucial. Scholars like Schubring
(1988) emphasize the connection between students'
cognitive  development and their grasp of
mathematics. Educational psychology plays a
pivotal role in researching effective mathematics
learning strategies, given the subject's importance in
school curricula.
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Mathematics education draws from a diverse
range of disciplines such as psychology, sociology,
philosophy, and pedagogy to shape its foundational
ideas and research findings. The landscape of
learning mathematics has evolved alongside
societal, technological, and educational shifts,
influencing research directions. This expansive field
encompasses topics like teaching and learning
practices, societal perspectives on mathematics, the
impact of attitudes towards math on academic
success, and identifying areas where students face
challenges. Recent advancements in research have
broadened the applicability and underscored the
growing importance of mathematics education.

The first significant study on mathematics
achievement in India was conducted by Kulkarni
(1970), covering 15 states and three educational
levels (primary, middle, secondary) with samples of
nearly 28,000 and 20,000 students at basic and
secondary levels respectively. It found boys
performed better than girls, socioeconomic status
impacted learning environments, and no link
between teacher qualifications and student
achievement. Since then, Indian education has
evolved, with a rise in mathematics education
research focusing on curriculum, teaching methods,
factors influencing achievement, and diagnostic
exams (Miyan Md, 1983). Studies explore diverse
impacts such as gender, 1Q, personality, and
cognitive levels on mathematics learning.

Mathematics education is pivotal for scientific
and technological progress (Kapur, 1978). Research
in this field aims to enhance classroom learning and
teaching by studying successful educator traits,
student mistakes, attitudes of stakeholders, and
environmental influences. Collaboration among
researchers, teacher trainers, curriculum designers,
textbook authors, and policymakers is crucial to
elevate mathematics education standards in schools.

This research provides a foundation for
improving instructional quality and understanding
the complexities of teaching and learning
mathematics. It integrates theoretical insights to
address challenges in mathematical comprehension,
requiring a multidisciplinary approach
encompassing psychology, mathematics history, and
philosophy. Despite its interdisciplinary nature
posing challenges for universities, many students
and researchers find the field compelling due to its
breadth and potential for discovery.

Research in mathematics education enhances
instructional quality by identifying and explaining
common systematic errors made by students. This
research categorizes and analyzes these errors,
contributing to a deeper understanding of learning
processes. It also provides theoretical insights into
cognition, mathematical thinking, and effective
teaching methods. Ultimately, the goal is to equip
stakeholders with the latest expert knowledge and
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research findings to improve students' learning
outcomes.
Mathematics Education in Meghalaya

Worldwide, mathematics is employed as a vital
tool in numerous sectors, such as the social sciences,
engineering, natural sciences, and medicine.
"Mathematics is a creative or inventive process,
deriving ideas and suggestions from real problems,
idealizing and formulating relevant concept, posing
questions, intuitively deriving a possible conclusion
and then proving the hunch or intuitive arguments
deductively," states Kline, M. (1967) in a debate on
"Modern Mathematics."

Studying mathematics equips students with
critical thinking, adaptability, problem-solving, and
effective communication skills essential in today's
information-driven world. Classroom experiences
should cultivate mathematical understanding,
essential skills, and a positive attitude towards math,
benefiting students throughout their lives. Beyond
proficiency, mathematics provides a framework for
clear reasoning, supporting conclusions, and
articulating ideas using mathematical language. It
enhances comprehension, problem-solving, and
technology proficiency applicable to daily life and
careers. Mathematics serves as a versatile tool,
enabling students to apply their knowledge across
disciplines like physics, music, and language,
bridging theoretical concepts with practical real-
world applications.

In Meghalaya, the educational system spans 12
years (10+2+3), including seven years of elementary
education and two years each of secondary and
higher secondary schooling. Schools are affiliated
with CBSE, ICSE, or the state board, teaching
primarily in English. Science and mathematics are
core subjects from middle school onwards.
However, since 2012, the Meghalaya Board of
School  Education revised SSLC  passing
requirements, allowing students to pass with any
five of six subjects, potentially excluding science or
math. This change has led to a casual approach to
these crucial subjects among students, affecting their
commitment to excellence and overall learning
outcomes in mathematics. Factors contributing to
declining math proficiency include students' fear of
the subject during higher secondary education and a
curriculum gap between secondary and higher
secondary levels.

Causes of Failure and Under-Performance of
Students in Mathematics

From the review of literature, it is observed that
there are many factors that causes for low
performance of students in mathematics which can
be categorized as follows:

a) Socio-economic status

b) Students’ attitude towards the subject
c) Study habits of students

d) Syllabus & Text books content
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e) Examination System
f) Impact of optional system adopted by the
State Education Board
Although these factors are tremendous on a
broader sense, this analysis is concerned only with
the impact of these effects on the scenario of
mathematics education in the state.

Observations and Discussions

a) Socio-Economic  Status:  "Socioeconomic
status” (SES) refers to a person's position in a
hierarchical social structure, combining social
and economic factors like parental education,
employment, and income. Research consistently
shows SES significantly impacts children’s
academic achievement, particularly in subjects
like mathematics. Das, Chandra, and Sinha
(2017) found a strong correlation between
parental income and students' math proficiency
in Guwahati secondary schools. Similarly,
Udayakumar et al. (2022) highlighted how
mothers' occupations and education levels
influence academic performance among higher
secondary students. T. Lamare (2020) noted a
diverse range of socioeconomic backgrounds
among students interested in science and
mathematics in Meghalaya. Despite these
findings, definitive conclusions on SES's direct
impact on mathematics achievement remain
elusive. Understanding familial SES is crucial
for assessing children's academic progress,
underscoring its multifaceted role in educational
outcomes.

b) Students’ Attitude towards the Subject:
Attitude towards mathematics reflects one's
general predisposition to the subject, influenced
by societal perceptions and educational
experiences. Research by Dutt (1978) highlights
how attitudes underlie significant behavioral
aspects. Nongsiej & Syiem (2014) found male
students tend to have higher attitude scores than
females, possibly due to gender stereotypes in
mathematics. Tribal students, compared to non-
tribal peers, often exhibit lower attitudes,
attributed to parental education levels and
teacher competence (Rai, 1981; Ngailiankim,
1987). Lamar (2014) noted a generally positive
attitude among both genders towards
mathematics, possibly due to its perceived
importance in modern life. Gidon (2018) and
Bordoloi (2020) highlighted students' struggles
with mathematics due to perceived difficulty
and lack of teaching clarity. Overall, while
attitude does not strongly correlate with
mathematical achievement, societal perceptions
and educational environments significantly
influence students' attitudes towards the subject.

¢) Study Habits of Students: Study habits,
systematic approaches to learning, profoundly
influence academic success and personal
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development. Maddox (1963) emphasizes their
importance alongside aptitude and diligence.
Srivastava (1967) underscores that positive
study habits and attitudes are crucial for
academic performance. Lamar (2014) explores
how study habits in mathematics differ among
higher secondary students, noting distinctions
between genders and tribal versus non-tribal
backgrounds. Singh et al. (2019) found no
significant differences in study habits across
various school types in Meghalaya, yet
observed  marked variations in  math
achievement. Effective study habits encompass
reasoning, focus, and punctuality, shaping
students' academic trajectories regardless of
their demographic backgrounds.

d) Syllabus and Text Book Contents: The
National Policy on Education (NPE) of 1986
emphasized a unified core curriculum, managed
by NCERT, leading to subsequent frameworks
like NCF-88, NCFSE 2000, and NCF 2005.
These frameworks aimed to structure school
education with defined objectives, learning
outcomes, and relevance to real-life
applications. However, C. R. Kharlukhi (2023)
criticized the Higher Secondary MBOSE
Syllabus for lacking clear objectives and
effective teaching strategies, especially in
mathematics and science. The syllabus's
shortcomings hinder student preparation for
competitive exams like JEE. B. Tron (2018)
also noted deficiencies in teaching and
assessment strategies within the MBOSE
curriculum, particularly in integrating historical
contexts and aligning with NCF 2005's
requirements for process skills and historical
validity in science education. These issues
underscore  the challenges faced in
implementing an effective curriculum that
meets national educational standards and
prepares students adequately for higher
education and practical life applications.

e) Examination System: Examinations play a
vital role in the education process, providing
clear standards and goals for students and
teachers alike. J. C. Mathur emphasized their
importance, noting their role even in idealized
societies like H. G. Wells' Utopia. The
Secondary Education Commission supports
external exams for their objective evaluation
and motivational impact. They set targets and
deadlines, fostering consistent effort and clear
methodology. However, C. R. Kharlukhi (2023)
critigued the MBOSE Higher Secondary
Science syllabus for inadequate question paper
design, contrasting it unfavorably with CBSE
standards. Specifically, the MBOSE papers
were criticized for lacking emphasis on higher-
order thinking skills. Nongkhlaw (2013)
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similarly found shortcomings in Meghalaya's
higher secondary exams, indicating areas
needing improvement in question design and
assessment  practices. These observations
highlight the importance of robust examination
frameworks that effectively measure and
promote comprehensive learning outcomes.

f) Impact of optional system adopted by the
State Education Board: Mathematics and
science education are essential for fostering
creativity, problem-solving skills, and critical
thinking among youth, preparing them to
address societal challenges and pursue fulfilling
careers. However, in Meghalaya, the decision
by the Meghalaya Board of School Education
(MBOSE) to treat these subjects as electives in
the Secondary School Leaving Certificate
(SSLC) Exam has raised concerns. B. Tron
(2022) criticizes this approach, noting that it
prioritizes exam pass rates over educational
rigor and student competitiveness. By relegating
science and mathematics to elective status,
fewer students are encouraged to pursue these
fields at higher academic levels, potentially
impacting  future recruitment in  crucial
professions like medicine, engineering, and
technology. This shift could hinder societal
progress by limiting the number of qualified
professionals in  areas  essential  for
advancement. The current policy may need
reconsideration to ensure that mathematics and
science education remains integral and
compulsory components of secondary school
curricula, fostering a generation well-equipped
to meet future challenges and contribute
meaningfully to society's development.

Conclusions:

Several studies have explored the complex
interplay between various factors impacting
students' performance in mathematics.
Socioeconomic factors, including parents' income,
show a strong correlation with math proficiency.
While many students exhibit positive attitudes
toward mathematics, this sentiment doesn't always
translate into high academic achievement,
suggesting the influence of other variables. Study
habits  significantly  affect students’ math
performance in Higher Secondary education.
Critiques of the syllabus and textbooks highlight
deficiencies in objectives, learning outcomes, and
content rationale, particularly in preparing students
for competitive exams and fostering problem-
solving skills. Textbooks also lack coverage of
historical developments and critical thinking
training. The examination system, criticized for its
focus on rote learning and neglect of higher-order
thinking skills, fails to adequately assess students'
comprehensive understanding. Moreover, treating
science and mathematics as optional subjects at the
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Leaving Certificate level

discourages students from pursuing these disciplines
at higher academic levels. This policy may impact
future admissions into science programs and hinder
the development of professionals crucial for societal

advancement.
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Abstract:

Indian pharma industry ranks 3 globally in pharmaceutical production by volume. This research paper is
conducted for a comparative study of the financial performance of pharmaceutical companies in India. For this
study researcher selected five companies from BSE by using convincing sampling. The study is conducted from
the financial year 2019-20 to 2023-24.to measure the financial performance of selected pharmaceutical companies
ratio analysis, descriptive statistics, and One-way ANOVA were used for the study. The study concluded that all
selected pharmaceutical companies have improved their financial performance. To better perform all companies
need to focus on investment management and cash management.

Keywords: Pharmaceutical companies, Liquidity ratio, Profitability ratio.

Introduction:

The term financial performance includes
profitability, liquidity, and efficiency performance.
Financial performance is useful to indicate a
company’s performance as well as its financial
situation. The present study aims to analyze the
financial performance analysis of selected
pharmaceutical companies. If the ratio meets the
ideal ratio that means maintaining the company’s
financial situation. Due to COVID-19, it is very
important to know the financial situation of
pharmaceutical companies, and how they work in
this situation. Hence, the researcher selected the
pharmaceutical sector for this study.

Overview of the pharmaceutical industry:

The Indian pharma industry ranks 3™
globally in pharmaceutical production by volume.
The pharmaceutical industry in India is expected to
reach $65 BN by 2024 and $130 BN by 2030. The
pharmaceutical industry in India is currently valued
at $50 BN. India is a major exporter of
pharmaceuticals with over 200+ countries served by
Indian pharma exports. According to the annual
report 2021, the Indian pharma sector has
contributed 1.72% of the country’s GDP.

Literature review:

This research attempted on oil companies
and for analysis ratios and ANOVA were used.
Result of this research paper shows that all selected
companies need more focus to better financial
performance (Trivedi , 2020), This Research Paper
attempted on two pharmaceutical companies. To
analyze the result ratios were used and conclude that

selected companies need more focus on companies’
financial performance. (Dr. T. Priyadharshini &
Ms. K. Rajeshwari , 2021), according to this
research paper researcher selected two pharma
company.to data analysis ratios and t-test were used
and conclude that both company struggle in
financial performance. (Deuskar , 2022)

Research Gap:

Based on past literature reviews research
gap finalized that those companies selected for this
study, which have high dividend yields based on the
high market capitalization.

3. Research Methodology:

The Research Design used in this study is

descriptive and conclusive.

Objectives of the Study:

1. To examine the current ratio of selected
Pharmaceutical Companies.

2. To examine the liquidity ratio of selected
Pharmaceutical Companies.

3. To examine the financial performance of
selected Pharmaceutical Companies.

Period of the Study: The present study will be

undertaken for a period of 5(five) accounting years

starting from 2019-20 to 2023-24.

Data Collection:

The researcher used secondary data for this
study from the annual reports of selected companies,
related websites of selected pharmaceutical
companies,

Sample Selection:

The researcher studied selected

pharmaceutical companies. The sample was selected
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considering the following criteria: The selected
company should be working in India; the selected
companies should be listed on BSE. The selected
companies should have a high dividend yield based
on the high market capitalization.

The list of selected pharmaceutical companies is as
follows: GlaxoSmithKline Pharmaceuticals Ltd,
Ajanta Pharma Ltd, Glenmark Life Sciences Ltd,
Alembic Ltd and Jagsonpal Pharmaceuticals Ltd.
Tools and Technique of Data Analysis:

For the analysis of data, there were used
various ratios and their mean.to test the hypotheses
one way ANOVA was used. The ratios are as
follows: Dividend per Share (DPS) ratio, Gross
Profit Margin, Net Profit Margin Ratio, Return on
Capital Employed, Current ratio and Quick ratio.
Hypotheses Formulation:

Hoi: The Dividend per Share ratio does not differ
significantly among different pharmaceutical
companies.

1. Dividend per Share (in Rs. Cr.)
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Ho2: The Gross Profit Margin ratio does not differ
significantly among different pharmaceutical
companies.

Hos: The Net Profit Margin ratio does not differ
significantly among different pharmaceutical
companies.

Hos: The Return on Capital Employed ratio does not
differ significantly among different pharmaceutical
companies.

Hos: The Current ratio does not differ significantly
among different pharmaceutical companies.

Hos: The Quick ratio does not differ significantly
among different pharmaceutical companies.

Data Analysis and Discussion:

After concluding steps of the data collection
statistical analysis of the data has been done by
using mean and one way ANOVA has been used to
test hypotheses.

Table 1.1: Dividend per Share for Selected Pharma Companies

Year GIaxoSmithI_<Iine Ajanta Gle_nmark Life Alembic Jagson_pal
Pharmaceuticals Pharma Ltd Sciences Ltd Ltd Pharmaceuticals Ltd

2019-2020 40 9.5 2.5 0.6 0.5
2020-2021 30 13 2.5 0.2 1
2021-2022 90 9.5 2.5 1.8 4
2022-2023 32 7 2.5 2.2 5
2023-2024 32 51 2.5 2.4 5
Minimum 30 7 2.5 0.2 0.5
Maximum 90 51 2.5 2.4 5

Mean 44.8 18 2.5 1.44 3.1

S.D. 25.56 18.57 0 0.98 2.19

Table 11 shows that GlaxoSmithKline
Pharmaceuticals had the highest dividend per share
on an average basis. The table also shows that
GlaxoSmithKline Pharmaceuticals had the highest
variation in this dividend per share during the study
period. It also shows that on behalf of dividend per
2. Gross Profit Margin (%0)

share, Glenmark Life Sciences Ltd has no change
and the rest of the selected pharma have an upward
trend. It is also observed from the table that there is
the lowest dividend per share was 0.2 for Alembic
Ltd. and the highest dividend was 90 for
GlaxoSmithKline Pharmaceuticals in 2022-23.

Table 2.1: Gross Profit Margin for Selected Pharma Companies

Year GIaxoSmithP_(Iine Ajanta Pharma Gle_nmark Life Alembic Jagson_pal
Pharmaceuticals Ltd Sciences Ltd Ltd Pharmaceuticals Ltd

2019-2020 17.85 29.62 17.36 0.66 4.66
2020-2021 17.77 20.1 22.98 9.42 9.87
2021-2022 21.37 24,51 18.77 11.07 10.73
2022-2023 22.81 16.77 15.67 25.69 13.91
2023-2024 24.38 24.86 13.17 32.04 10.25
Minimum 17.77 16.77 13.17 0.66 4.66
Maximum 24.38 29.62 22.98 32.04 13.91

Mean 20.836 23.172 17.59 15.776 9.884

S.D. 2.96 4,92 3.66 12.79 3.33

Table 2.1 shows that Ajanta Pharma Ltd had the
highest gross profit margin on an average basis. The
table also shows that Alembic Ltd had the highest
variation in this gross profit margin during the study
period. It also shows that on behalf of the gross
profit margin, Alembic Ltd has continuously
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increased during the study period. It is also observed
from the table that there is the lowest gross profit
margin was 0.66% for Alembic Ltd. and the highest
gross profit margin was 90% for Alembic Ltd. in
2023-24.
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Table 3.1: Net Profit Margin Ratio for Selected Pharma Companies

Year GlaxoSmithKline Ajanta Pharma Glenmark Life Alembic Jagsonpal
Pharmaceuticals Ltd Sciences Ltd Ltd Pharmaceuticals Ltd

2019-2020 3.41 24.85 20.17 126.95 4,96
2020-2021 12.24 20.08 21.79 18.48 9.07
2021-2022 52.54 22.92 24.53 112.82 8.66
2022-2023 18.89 16.37 14.7 64.36 11.28
2023-2024 17.16 20.32 65.48 61.01 10.76
Minimum 3.41 16.37 14.7 18.48 4,96
Maximum 52.54 24.85 65.48 126.95 11.28

Mean 20.848 20.908 29.334 76.724 8.946

S.D. 18.71 3.21 20.52 43.64 2.49

Table 3.1 shows that Alembic Ltd had the highest
Net Profit Margin Ratio on an average basis. The
table also shows that Alembic Ltd had the highest
variation in this Net Profit Margin Ratio during the
study period. It also shows that on behalf of the Net
Profit Margin Ratio, there was an up-down trend in
4. Return on Capital Employed Ratio (%)

all selected pharmaceutical companies during the
study period. . It is also observed from the table that
there is the lowest Net Profit Margin Ratio was
3.41% for GlaxoSmithKline Pharmaceuticals and
the highest Net Profit Margin Ratio was 126.95%
for Alembic Ltd. in 2019-20.

Table 4.1: Return on Capital Employed Ratio for Selected Pharma Companies

GlaxoSmithKline Ajanta Pharma

Glenmark Life

Alembic | Jagsonpal Pharmaceuticals

Year Pharmaceuticals Ltd Sciences Ltd Ltd Ltd
2019-2020 35.5 315 10.55 19.44 9.2
2020-2021 42.03 25.42 11.58 2.02 18.99
2021-2022 28.52 28.7 10.5 9.61 22.43
2022-2023 47.64 21.71 10.81 11.55 24.34
2023-2024 53.49 32.33 9.34 12.64 16.37
Minimum 28.52 21.71 9.34 2.02 9.2
Maximum 53.49 32.33 11.58 19.44 24.34

Mean 41.436 27.932 10.556 11.052 18.266

S.D. 9.83 4.41 0.81 6.26 5.93

Table 41 shows that GlaxoSmithKline
Pharmaceuticals had the highest Return on Capital
Employed Ratio on an average basis. The table also
shows that GlaxoSmithKline Pharmaceuticals had
the highest variation in this Return on Capital
Employed Ratio during the study period. it also
shows that on behalf of the Return on Capital
5. Current Ratio (%)

Employed Ratio, there was an up-down trend in all
selected pharmaceutical companies during the study
period. . It is also observed from the table that there
is the lowest Return on Capital Employed Ratio was
2.02% for Alembic Ltd and the highest Return on
Capital Employed Ratio was 53.49% for
GlaxoSmithKline Pharmaceuticals.

Table 5: Current Ratio for Selected Pharma Companies

Year GIaxoSmithP_(Iine Ajanta Pharma Gle_nmark Life Alembic Jagson_pal
Pharmaceuticals Ltd Sciences Ltd Ltd Pharmaceuticals Ltd

2019-2020 1.73 2.7 4.09 2.13 2.69
2020-2021 1.67 2.35 3.67 0.8 251
2021-2022 1.99 3.22 2.66 0.95 2.69
2022-2023 1.55 1.94 2.71 1.07 4.7
2023-2024 1.35 2.65 2.45 1.28 7
Minimum 1.35 1.94 2.45 0.8 251
Maximum 1.99 3.22 4.09 2.13 7

Mean 1.658 2.572 3.116 1.246 3.918

S.D. 0.24 0.47 0.72 0.52 1.94

Table 5.1 shows that Jagsonpal Pharmaceuticals Ltd
had the highest Current Ratio on an average basis.
The table also shows that Jagsonpal Pharmaceuticals
Ltd had the highest variation in the Current Ratio
during the study period. It also shows that on behalf
of the Current Ratio, there was an up-down trend in
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all selected pharmaceutical companies during the
study period. it is also observed from the table that
there is the lowest Current Ratio was 0.8% for
Alembic Ltd and the highest Current Ratio was 7 %
for Jagsonpal Pharmaceuticals Ltd.
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Table 6: Quick Ratio for Selected Pharma Companies

Year GlaxoSmithKline Ajanta Pharma Glenmark Life Alembic Jagsonpal
Pharmaceuticals Ltd Sciences Ltd Ltd Pharmaceuticals Ltd

2019-2020 1.27 1.72 5.01 1.44 2.56
2020-2021 1.28 1.61 4.65 0.31 2.63
2021-2022 1.67 2.18 4.24 0.29 1.89
2022-2023 1.18 1.3 2.9 0.32 4.13
2023-2024 0.97 1.81 2.95 0.59 6.45
Minimum 0.97 1.3 2.9 0.29 1.89
Maximum 1.67 2.18 5.01 1.44 6.45

Mean 1.274 1.724 3.95 0.59 3.532

S.D. 0.25 0.32 0.97 0.49 1.83

Table 6.1 shows that Glenmark Life Sciences Ltd
had the highest Quick Ratio on an average basis.
The table also shows that Jagsonpal Pharmaceuticals
Ltd had the highest variation in Quick Ratio during
the study period. It also shows that on behalf of the
Quick Ratio, there was an up-down trend in all
« Result of ANOVA

selected pharmaceutical companies during the study
period. . It is also observed from the table that there
is the lowest Quick Ratio was 0.29% for Alembic
Ltd and the highest Quick Ratio was 6.45 % for
Jagsonpal Pharmaceuticals Ltd.

Ratio F P-Value H, Remark
Dividend per Share 8.551191 | 0.000342 | Rejected | Significant Difference
Gross Profit Margin 2.950184 | 0.045606 | Rejected | Significant Difference
Net Profit Margin Ratio 6.463704 | 0.001654 | Rejected | Significant Difference
Return on Capital Employed Ratio 22.17823 | 4.07E-07 | Rejected | Significant Difference
Current Ratio 6.028737 | 0.002372 | Rejected | Significant Difference
Quick Ratio 11.34489 5.7E-05 Rejected | Significant Difference

The result of ANOVA shows that there is F-value is
more than the P-value, the null hypotheses are
rejected and there was a significant difference
between selected pharmaceutical companies.

5. Major findings of the study:

1. The highest dividend paid by GlaxoSmithKline
Pharmaceuticals during the study period. There
is a stable dividend pay-out ratio in Glenmark
Life Sciences Ltd during the study period. The
highest dividend paid by GlaxoSmithKline
Pharmaceuticals in 2021-22.

2. Ajanta Pharma Ltd has the highest Gross Profit
Margin during the study period. Alembic Ltd
has the lowest Gross Profit Margin during the
study period.

3. Alembic Ltd has the highest Net Profit Margin
based on Mean. Jagsonpal Pharmaceuticals Ltd
has less Net Profit Margin compared to the ideal
ratio and other selected pharmaceutical
companies have more Net Profit Margin
compared to the ideal ratio during the study
period.

4. Glenmark Life Sciences Ltd and Alembic Ltd
have the lowest Return on Capital Employed
compared to the ideal ratio during the study
period. GlaxoSmithKline Pharmaceuticals was
in good condition during the study period.

5. GlaxoSmithKline Pharmaceuticals and
Jagsonpal Pharmaceuticals Ltd have more
Current ratios compared to other pharmaceutical
companies and ideal ratios during the study
period.
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6. Glenmark Life Sciences Ltd has the highest
Quick ratio based on average. Alembic Ltd has
a lower Quick ratio compared to other
pharmaceutical companies.

7. The result of ANOVA shows that there is F-
value is more than the P-value so the null
hypotheses were rejected and there were
significant  differences  between  selected
pharmaceutical companies.

Conclusion and Suggestions:

GlaxoSmithKline Pharmaceuticals is the
highest dividend-paying company during the study
period. Ajanta Pharma Ltd is in good condition
compared to the rest of the selected pharma for
Gross Profit Margin. Alembic Ltd needs more focus
on its Gross Profit Margin. Except Jagsonpal
Pharmaceuticals Ltd rest of the selected
pharmaceutical companies in a good NPM
compared to the Ideal ratio during the study period.
Glenmark Life Sciences Ltd is in very good
condition as per Return on Capital Employed during
the study period. GlaxoSmithKline Pharmaceuticals
and Jagsonpal Pharmaceuticals Ltd have more
Current Ratio compared to the Ideal Current ratio so
they need beneficial investment and more focus on
investment management. Alembic Ltd has a less-
than-ideal ratio and the rest of the pharma has a
more-than-ideal ratio so all companies need Cash
management.
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Abstract:

This study investigates the optical properties of modified polyvinyl alcohol (PVVA) conjugates and doped
modified PVA. Through various analytical techniques, we explore the structural, thermal, and optical behaviours
of these materials. The research aims to understand how modifications and doping influence PVA's optical
characteristics, potentially leading to enhanced applications in optics and photonics. Findings suggest significant
changes in the optical absorption, emission spectra, and refractive index, pointing to promising applications in

various technological fields.

Keywords: Polyvinyl Alcohol (PVA), Optical Properties, Doping, Conjugates, Photonics, Absorption Spectra,

Emission Spectra, Refractive Index

Introduction:

Polyvinyl alcohol (PVA) is a synthetic
polymer known for its film-forming, emulsifying,
and adhesive properties. Its versatility has led to
widespread use in  various industrial and
technological applications. Recent advancements in
materials science have focused on modifying PVA
to enhance its optical properties, making it suitable
for applications in optics and photonics. This study
aims to delve into the optical characteristics of
modified PVA conjugates and doped modified PVA,
exploring how these modifications impact their
performance in potential applications. Polyvinyl
alcohol (PVA) is a remarkable synthetic polymer
with a plethora of applications across various
industries due to its unique properties such as high
tensile strength, excellent film-forming ability,
chemical  resistance, and  biodegradability.
Originating in the early 20th century, PVA quickly
found its place in adhesives, textiles, paper
manufacturing, and pharmaceuticals. However, its
utility extends beyond these traditional roles into
more advanced and high-tech applications,
particularly when its properties are modified and
enhanced.

The intrinsic optical properties of PVA, such as its
transparency and refractive index, make it a
candidate for use in optical and photonic
applications. However, to fully leverage PVA in
these advanced fields, its optical characteristics
often need to be finely tuned. This tuning is
typically achieved through chemical modifications
and doping with various elements or compounds.
These modifications can significantly alter the
material's absorption spectra, emission

characteristics, and overall interaction with light,
making it more suitable for specific technological
applications.
Significance of PVA Modifications

Modifying PVA involves introducing
various functional groups or creating conjugates
with other molecules. These modifications can
enhance the polymer's properties, such as increasing
its thermal stability, mechanical strength, or
biocompatibility. In the context of optical
properties, modifications can lead to changes in the
polymer's electronic structure, which in turn affects
how it interacts with light. For example, introducing
chromophores or other light-absorbing groups into
PVA can result in materials with tailored absorption
and emission properties, useful for applications in
sensors, displays, and other optoelectronic devices.
Doping of PVA

Doping, on the other hand, involves
incorporating small amounts of foreign elements or
compounds into the PVA matrix. This process can
introduce new electronic states within the polymer,
thereby altering its optical and electronic properties.
Common dopants include metals, metal oxides, and
various organic compounds. The choice of dopant
and its concentration are crucial parameters that
determine the final properties of the doped PVA.
For instance, doping with certain metal ions can
enhance the polymer's conductivity and optical
transparency, making it suitable for applications in
flexible electronics and transparent conductive
films.
Applications in Optics and Photonics

The modified and doped PVA materials
have shown great promise in the field of optics and
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photonics. Their ability to exhibit tailored optical
properties makes them suitable for use in light-
emitting devices, photovoltaic cells, optical sensors,
and waveguides. For example, PVA doped with
rare-earth elements can be used in lasers and optical
amplifiers due to their sharp emission lines and long
fluorescence lifetimes. Similarly, PVA modified
with organic dyes can be used in photodetectors and
solar cells, where specific absorption characteristics
are crucial.

Research Objectives

This study aims to provide a comprehensive
analysis of the optical properties of modified PVA
conjugates and doped modified PVA. The research
focuses on  understanding how  different
modifications and dopants influence the optical
behavior of PVA. By employing various analytical
techniqgues such as UV-Vis spectroscopy,
fluorescence spectroscopy, and refractometry, the
study seeks to characterize the changes in
absorption, emission, and refractive index of these
materials. Additionally, the structural and thermal
properties of the modified PVAs will be examined
using X-ray diffraction (XRD) and differential
scanning calorimetry (DSC), providing a holistic
understanding of how these modifications affect the
polymer at both the molecular and macroscopic
levels.

Importance of Study

Understanding the optical properties of

modified and doped PVA s critical for advancing
its application in modern technology. The insights
gained from this research can lead to the
development of new materials with optimized
performance for specific applications, thereby
broadening the scope of PVA in high-tech
industries. Furthermore, the study can provide
valuable guidelines for future research in polymer
modification, contributing to the broader field of
materials science. The optical study of modified
PVA conjugates and doped modified PVA
represents a significant step toward enhancing the
functional properties of this versatile polymer. By
exploring how various modifications impact the
optical characteristics of PVA, this research aims to
unlock new applications in optics and photonics,
paving the way for innovative technological
solutions. The findings of this study are expected to
have far-reaching implications, driving further
advancements in the design and application of
advanced polymeric materials.

Definitions:

e Polyvinyl Alcohol (PVA): A synthetic polymer
with a repeating vinyl alcohol unit, known for
its high tensile strength and flexibility.

e Conjugate: A compound formed by the
combination of two or more molecules.
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e Doping: The intentional introduction of
impurities into a material to change its
properties.

e Optical Properties: Characteristics of a
material related to the interaction with light,
including absorption, reflection, and refraction.

Need:

The modification and doping of PVA are
essential to enhance its optical properties for
advanced technological applications. Understanding
these enhancements can lead to the development of
new materials with superior performance in fields
such as optoelectronics, photonics, and sensors.
Aims

The primary aim of this study is to
investigate the optical properties of modified PVA
conjugates and doped modified PVA, understanding
how these modifications influence their structural
and optical behaviors.

Objectives

1. To synthesize and characterize modified PVA
conjugates and doped modified PVA.

2. To analyze the optical absorption and emission
spectra of the modified materials.

3. To evaluate the changes in refractive index due
to modifications and doping.

4. To explore potential applications of these
materials in optics and photonics.

Scope:

This study covers the synthesis,
characterization, and analysis of modified PVA
conjugates and doped modified PVA. It focuses on
their optical properties and explores potential
applications in technological fields.

Research Methodology

1. Synthesis: Modified PVA conjugates and doped
PVA will be synthesized using established
chemical methods.

2. Characterization: Structural and thermal
properties  will be characterized using
techniques such as X-ray diffraction (XRD) and
differential scanning calorimetry (DSC).

3. Optical Analysis: Optical properties will be
studied using UV-Vis spectroscopy,
fluorescence spectroscopy, and refractometry.

4. Data Analysis: The data will be analyzed to
understand the impact of modifications and
doping on the optical properties.

History:

Polyvinyl alcohol (PVA) was first
developed in the early 20th century and has since
become a crucial material in various industries due
to its unique properties. Modifications of PVA to
enhance its characteristics began in the mid-20th
century, with significant advancements in the last
few decades focusing on its optical properties.
Research into doping PVA has opened new avenues
for its application in advanced technological fields,
leading to the current interest in exploring its optical
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behavior in more detail. History of Optical Study
of Modified Polyvinyl Alcohol Conjugates and
Doped Modified Polyvinyl Alcohol

Polyvinyl alcohol (PVA) has a rich history
dating back to its initial synthesis in 1924 by
Hermann Staudinger and his colleagues. As one of
the earliest synthetic polymers to be produced, PVA
quickly garnered attention for its remarkable
properties, including water solubility,
biodegradability, film-forming ability, and high
tensile strength. These characteristics have led to its
widespread use in industries ranging from textiles
and paper to pharmaceuticals and adhesives.
Early Developments and Initial Applications

In the early years, PVA was primarily used
in applications that leveraged its film-forming and
adhesive properties. Its ability to form strong,
flexible films made it ideal for use in textile sizing,
where it served to protect yarns during weaving
processes. Additionally, its adhesive properties
found use in paper coatings and packaging
materials. However, the optical properties of PVA
were not a significant focus during these initial
stages of its commercial exploitation.
Emergence of Optical Applications

The mid-20th century saw a growing
interest in the optical properties of polymers, driven
by the development of new technologies and the
increasing demand for materials with specific
optical characteristics. Researchers began to explore
how synthetic polymers like PVA could be modified
to enhance their optical properties. This period
marked the beginning of significant research into the
modification and doping of PVA to create materials
suitable for optical and photonic applications.
Modification of PVA

Modifying PVA involves the introduction
of functional groups or the creation of conjugates
with other molecules to enhance its properties. In
the 1960s and 1970s, research efforts focused on
chemical modifications that could improve the
thermal stability and mechanical strength of PVA.
These studies laid the groundwork for later
investigations into how such modifications could
also affect the polymer's optical properties.
One of the key breakthroughs in this area was the
introduction of chromophores into the PVA matrix.
Chromophores are molecules that absorb light at
specific wavelengths, and their incorporation into
PVA opened up new possibilities for tuning the
polymer's  optical absorption and emission
characteristics. This development was crucial for the
creation of PVA-based materials with tailored
optical properties, suitable for applications in
optoelectronics and photonics.
Doping of PVA

The concept of doping, widely used in
semiconductor physics, was adapted to polymers
like PVA to further enhance their properties. In the
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1980s and  1990s, researchers began to
systematically investigate the effects of various
dopants on PVA. Metal ions, metal oxides, and
organic compounds were introduced into the PVA
matrix to study their impact on the polymer's
electrical and optical properties.
Doping PVA with metal ions, such as silver or
copper, was found to significantly alter its optical
properties. These dopants could create new
electronic states within the polymer, changing its
absorption spectra and refractive index. This opened
up new avenues for the use of doped PVA in
applications such as sensors, flexible electronics,
and optical coatings.
Advances in Analytical Techniques

The advancements in analytical techniques
played a crucial role in the study of modified and
doped PVA. The development of sophisticated tools
like UV-Vis spectroscopy, fluorescence
spectroscopy, and X-ray diffraction (XRD) enabled
researchers to gain deeper insights into the structural
and optical properties of these materials. Differential
scanning calorimetry (DSC) provided valuable
information on the thermal behavior of modified
PVA, further enhancing our understanding of how
chemical modifications and doping influence the
polymer at both molecular and macroscopic levels.
Modern Research and Applications

The turn of the 21st century marked a
significant acceleration in the research and
development of modified and doped PVA for optical
applications. With the advent of nanotechnology and
the increasing demand for advanced materials in
fields such as photonics, optoelectronics, and
biomedical engineering, the study of PVA's optical
properties has become more relevant than ever.
Modern research focuses on creating PVA-based
materials with highly specific optical characteristics.
For instance, PVA doped with rare-earth elements is
being explored for use in lasers and optical
amplifiers due to its sharp emission lines and long
fluorescence lifetimes. Similarly, PVA modified
with organic dyes is being investigated for
applications in solar cells and photodetectors, where
precise absorption characteristics are critical.
Future Directions

Looking ahead, the future of optical studies
of modified PVA conjugates and doped modified
PVA is promising. Ongoing research aims to
develop new synthesis methods and doping
techniques to create materials with even more finely
tuned optical properties. The integration of PVA-
based materials into emerging technologies such as
flexible electronics, wearable devices, and advanced
sensors is expected to drive further innovation.

Moreover, the environmental sustainability
of PVA, combined with its tunable optical
properties, positions it as a key material in the
development of green technologies. As the demand
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for environmentally friendly materials continues to
grow, the role of modified and doped PVA in
sustainable technological solutions is likely to
expand. The history of the optical study of modified
PVA conjugates and doped modified PVA reflects
the evolution of materials science and polymer
chemistry over the past century. From its early use
in industrial applications to its current role in
cutting-edge  optical technologies, PVA has
demonstrated remarkable versatility and potential.
The ongoing research and future advancements in
this field hold the promise of unlocking new
applications and further enhancing the functional
properties of this already remarkable polymer.
Current Research on Optical Properties of
Modified Polyvinyl Alcohol (PVA) Conjugates
and Doped Modified PVA
Recent years have seen a surge in the research and
development of polyvinyl alcohol (PVA) due to its
versatility and potential for enhancement through
chemical  modifications and doping. As
technological demands increase, especially in the
fields of optics, photonics, and electronics,
researchers are focused on innovating and
optimizing PVA-based materials to meet specific
requirements.

Advanced Synthesis Techniques

One of the primary areas of current research

involves developing advanced synthesis techniques

to modify and dope PVA with high precision.

Researchers are utilizing methods such as:

1. Sol-Gel Processing: This method allows for the
incorporation of metal oxides and other
nanoparticles into the PVA matrix, leading to
enhanced optical properties.

2. Electrospinning: Used to produce PVA
nanofibers with embedded nanoparticles,
resulting in materials with unique optical
characteristics suitable for sensors and filters.

3. Green Chemistry Approaches: Focusing on
environmentally friendly synthesis methods,
researchers are exploring the use of bio-based
dopants and solvents to produce modified PVA
with minimal environmental impact.

Nanocomposite Materials

The creation of PVA nanocomposites is a significant

focus area. These materials combine PVA with

nanoscale fillers such as:

1. Graphene Oxide: Enhances the mechanical and
optical properties of PVA, making it suitable for
flexible electronics and transparent conductive
films.

2. Quantum Dots: Semiconductor nanoparticles
that provide unique optical properties such as
tunable emission spectra, useful for light-
emitting devices and bioimaging.

3. Metal Nanoparticles: Silver, gold, and other
metal nanoparticles are used to enhance the
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refractive index and optical absorption of PVA,
with applications in plasmonics and sensing.

Functionalization with Organic Compounds

Modifying PVA with organic compounds, such as

dyes and chromophores, continues to be a rich area

of research. These modifications aim to create PVA-
based materials with specific optical properties, such
as:

1. Tailored Absorption and Emission: By
incorporating organic dyes, researchers can tune
the absorption and emission spectra of PVA for
applications in photodetectors and solar cells.

2. Fluorescent Conjugates: Conjugating PVA
with fluorescent molecules to develop materials
for bioimaging and diagnostic applications,
where precise and stable fluorescence is crucial.

Doping with Rare Earth Elements

Doping PVA with rare earth elements like

europium, terbium, and erbium has gained

significant attention due to their unique luminescent
properties. Research in this area focuses on:

1. Enhanced Luminescence: Rare earth-doped
PVA materials exhibit sharp emission lines and
long fluorescence lifetimes, making them ideal
for lasers and optical amplifiers.

2. Energy Transfer Mechanisms: Investigating
the mechanisms of energy transfer between the
PVA matrix and doped rare earth ions to
optimize the luminescent efficiency of the
materials.

Biomedical Applications

The biocompatibility of PVA makes it an excellent

candidate for biomedical applications. Current

research is exploring:

1. Drug Delivery Systems: Developing PVA-
based hydrogels and nanoparticles for
controlled drug release, where the optical
properties can be used for tracking and
monitoring the delivery process.

2. Tissue Engineering: Utilizing modified PVA
as scaffolds for tissue engineering, where its
optical transparency and mechanical properties
are advantageous for cell growth and imaging.

Optical Sensors and Devices

The development of PVVA-based optical sensors and

devices is a growing field, driven by the need for

sensitive and selective detection systems. Research
includes:

1. Environmental Monitoring: Creating PVA-
based sensors for detecting pollutants and
hazardous substances, leveraging the polymer's
optical response to specific analytes.

2. Biosensors: Developing biosensors for medical
diagnostics, where the optical properties of
modified PVA can be used to detect biological
molecules with high sensitivity.

Characterization and Theoretical Studies

Advancements in analytical techniques and

theoretical modeling are crucial for understanding
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and optimizing the optical properties of modified

and doped PVA. Current research efforts include:

1. Spectroscopic Analysis: Using advanced
spectroscopic  methods such as Raman
spectroscopy, FTIR, and NMR to characterize
the structural and optical changes in modified
PVA.

2. Computational Modeling: Employing
computational techniques to simulate the
electronic and optical properties of PVA-based
materials, providing insights into the effects of
modifications and doping at the molecular level.

Conclusion:

Current research on the optical properties of
modified PVA conjugates and doped modified PVA
is highly dynamic, with a focus on developing
advanced materials for a wide range of applications.
The integration of novel synthesis techniques,
nanocomposite  materials,  functional  organic
compounds, rare earth doping, and biomedical
applications is driving the field forward. As
researchers continue to explore and understand the
complex interactions within these modified
polymers, the potential for innovative and high-
performance PVA-based optical materials becomes
increasingly promising. The optical study of
modified polyvinyl alcohol (PVA) conjugates and
doped modified PVA represents a significant
advancement in materials science, driven by the
need for versatile and high-performance materials in
optical and photonic applications. Through chemical
modifications and doping, PVA's intrinsic properties
can be finely tuned to meet specific technological
requirements, offering a wide array of applications
ranging  from  flexible  electronics  and
optoelectronics to  biomedical devices and
environmental sensors.

Key Findings:

1. Enhanced Optical Properties: Modifying
PVA with functional groups and conjugates, as
well as doping with various elements,
significantly alters its optical properties. These
modifications improve the absorption, emission,
and refractive index of PVA, making it suitable
for advanced optical applications.

2. Advanced Synthesis Techniques: The
development  of  sophisticated  synthesis
methods, such as sol-gel  processing,
electrospinning, and green chemistry
approaches, has enabled the creation of PVA
materials with precisely controlled properties.
These techniques have expanded the potential
applications of PVA in high-tech fields.

3. Nanocomposites and Organic
Functionalization: The incorporation of
nanomaterials like graphene oxide, quantum
dots, and metal nanoparticles, along with the
functionalization with organic dyes and
chromophores, has resulted in PVA-based
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materials with unique and tailored optical
characteristics.

4. Rare Earth Doping: Doping PVA with rare
earth elements has led to materials with
exceptional luminescent properties, suitable for
use in lasers, optical amplifiers, and other
photonic devices. The study of energy transfer
mechanisms within these materials is critical for
optimizing their performance.

5. Biomedical and Environmental Applications:
The biocompatibility and enhanced optical
properties of modified PVA have opened new
avenues for biomedical applications, including
drug delivery systems, tissue engineering, and
biosensors. Additionally, PVA-based optical
sensors are being developed for environmental
monitoring, offering sensitive and selective
detection capabilities.

Future Directions:

The future of optical studies on modified
PVA conjugates and doped modified PVA is
promising, with ongoing research aimed at further
refining the synthesis and characterization of these
materials. Emerging trends include:

e Integration with Nanotechnology: Continued
exploration of nanocomposites and
nanostructured PVA materials to achieve even
more advanced optical properties.

e Sustainable Development: Emphasis on
environmentally friendly synthesis methods and
the use of bio-based dopants to create
sustainable PVA-based materials.

e Multifunctional Applications: Development of
multifunctional PVA materials that combine
optical, electrical, and mechanical properties for
use in next-generation technologies.

e Computational and Theoretical Studies:
Enhanced computational modeling to predict
and optimize the behavior of modified PVA
materials, providing a deeper understanding of
the underlying mechanisms.

Implications:

The implications of this research are far-
reaching,  potentially  transforming  various
technological fields. The ability to tailor the optical
properties of PVA through modification and doping
can lead to breakthroughs in photonics,
optoelectronics, and biomedical engineering.
Moreover, the environmental sustainability of PVA,
combined with its enhanced functional properties,
positions it as a key material for developing green
technologies.

Final Remarks:

In conclusion, the optical study of modified
PVA conjugates and doped modified PVA is a
vibrant and evolving field that holds significant
potential for innovation. By understanding and
harnessing the changes in optical behavior brought
about by modifications and doping, researchers can
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develop new materials with superior performance,

driving progress

in a multitude of high-tech

applications. The continued advancement in this
area promises to unlock new possibilities and
contribute to the development of cutting-edge
technologies that address the needs of modern
society.
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Abstract:

Impulse buying is a practice that we have all engaged in at some point in our lives. Impulse buying is an
unplanned purchase made by a consumer and is an important aspect of their purchasing activity. Often, our inner
drive or temptation to buy a specific item becomes so strong that we make a purchase without thinking about it.
Impulsive behaviour is not limited to children, adults with reasonable minds are also prone to it. Impulse buying
can be influenced by various factors, including discount offers, salesperson behaviour, product display, client
scenario, and personal attributes. Marketers try to use every trick possible to capitalize on the consumer's
impulsive behaviour. This conceptual study aims to identify the aspects that influence customers' impulse

purchase behaviours.

Keywords: consumers, impulse buying, temptation, unplanned purchase.

Introduction:
Consumer Buying Behaviour:

Consumer behaviour is the assessment of an
individual's choice of “when, how, why, & where to
buy or not buy a product. Its goal is to analyse how
consumers make decisions, both individually and in
groups. Consumer behaviour evaluates demographic
and behavioural factors to create comprehensibility
of customers' needs. Families, friends, and society
are just a few of the numerous variables that affect
customers. Any organization's marketing plans and
methods are heavily influenced by the purchasing
patterns of its customers. Businesses schedule their
output in response to customer behaviour.
Consumers take value addition and satisfaction into
account when making decisions about purchases.

Let us take an example where a person buys
a mobile phone and looks at several aspects, such as
the programs it supports, the built-in and expandable
capacity, the sound and picture quality, the pixels,
and resolutions of the camera, whether it has a
single SIM or two, etc. He also makes a comparison
between the product and that of its rival company. It
is crucial for businesses to pay attention to customer
behaviour if they want to succeed in sales.

It covers the full process of purchasing, using, and
discarding of goods and services. It is affected by a
variety of factors, including personal qualities such
as age, gender, income, education, and personality
traits, as well as external ones such as societal
conventions, cultural values, marketing and
advertising, and economic conditions.

Kotler and Keller (2011) state that consumer buying
behaviour is the study of the ways of buying and

disposing of goods, services, ideas or experiences by
the individuals, groups, and organizations in order to
satisfy their needs and wants.

Michael R. Solomon, in his book "Consumer
Behaviour: Buying, Having, and Being," define
consumer behaviour as "the study of the processes
involved when individuals or groups select,
purchase, use, or dispose of products, services,
ideas, or experiences to satisfy needs and desires."
Impulsive Buying :

The tendency of consumers to make
impulsive purchases without careful thought or
planning is known as impulsive buying behaviour.
These purchases are frequently done on the spur of
the moment and are motivated more by
psychological or emotional than by rational causes.
It is frequently brought on by an emotional reaction
to a product, such as a feeling of urgency,
enthusiasm, or curiosity.

Objective Of Research:

The aim of the study is to understand the concept of
Impulse buying behaviour of consumers and analyse
the factors that influence impulse buying.
Hypotheses Of Research

HO- There is no significant relationship between
consumers’ buying behaviour and Impulsive buying.
HO- There is no effect of online shopping platforms
and social media on Impulsive buying behaviour of
consumers.

Research Methodology

Research Design: This research study will follow
Conceptual research approach and research is being
conducted in India.
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Data Collection: Secondary data is being used and 2.

collected with the help of internet, books, journals,
articles, Etc.
Some common triggers of impulsive buying

behaviour include: 3.

1. Emotional States: When faced with unpleasant
feelings like tension, boredom, or melancholy,
consumers may act impulsively and make

purchases. Many individuals believe that going 4.

shopping would make them happy, but they are
unaware that this pleasure wears off and
becomes less satisfying over time.

2. Social Influences: Having friends or relatives 1.

around can have an impact on impulsive
purchasing behaviour.

3. Marketing and advertising:  Effective
marketing strategies, such time-limited deals,
discounts, or eye-catching packaging, have the

power to encourage impulsive purchases from 2.

customers.

4. Personal qualities: Impulsive  purchase
behaviour can be more likely in people who
have certain personality qualities, such as
compulsiveness or impulsivity.

5. Situational Factors: Time restraints, product

availability, store location, sales & discounts 3.

and atmosphere can all have an impact on
impulsive purchasing behaviour.

6. Demographic factors: Factors such as age,
gender, income, and occupation might also
impact consumers' impulsive purchases. It has
been noted that younger buyers exhibit greater

impulsivity than older ones. According to 4.

certain studies (Priyanka & Rooble, 2012;
Jalees, 2009; Melnikas & Smaliukiene, 2007),
women are more impulsive shoppers than
males. However, other research indicates that
women are more deliberate shoppers than men,

with men being more impulsive (Cobb & 5.

Hoyer, 1986; Mai et al., 2003). It is reasonable

to suppose that those in the high-income group 1.

who have more disposable income are more
impulsive buyers than those in the low-income

group. However, Ghani et al. (2011) and Yang 2.

et al. (2011) found no evidence of a substantial
link between impulsive buying and income.

Difference Between Impulsive & Compulsive 3.

Buying
Buying is wusually divided into two types:
compulsive buying and impulsive buying. These

two types of buying behaviours are governed by the 4.

brain. The differences between the two are as
follows:

1. Impulsive buying involves poor decision- 5.

making and premature expression while in
contrast compulsive shopping is a tendency that

is repetitive in nature which is performed as per 6.

certain rules & more of a stereotype.
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Impulse buying is generally unplanned and
occurs in response to an external stimulus, such
as seeing a desired item in a store, compulsive
shopping is more inwardly motivated.

Impulsive buyers first enjoy pleasure, but this
diminishes over time. Impulsive purchasing is
typically done for enjoyment, while compulsive
buying is done to relieve discomfort or anxiety.
There is a favourable correlation between
compulsive buying and offline shopping, as
well as impulsive buying and online shopping.
Drawbacks Of Impulsive Buying

No control on budget: Impulsive buying is
when someone shops without planning or prior
deliberation. Many people shop on the spur of
the moment and then regret it. Spending on
whim destroys budgets and diverts money from
essentials to non-essential products.

Wrong decisions: In regular shopping,
products are evaluated for quality and features
before purchase. However, impulsive buying
occurs without prior consideration. Shoppers
sometimes buy products without bargaining or
assessing them, leading to regret, and wasted
money.

Hampers rational thinking: Impulsive
shopping causes buyers to behave irrationally.
Impulsive shopping can impair rational thinking
and reasoning abilities, which are expected of
all buyers. Impulsive thinking leads to a
tendency to trust others and become vulnerable
to deception.

Wastage: Visual attraction is the primary
motivator for impulse buying. For impulsive
purchasers, sight equals buying. People often
purchase products they do not need, for example
even though a person has crockery at home but
on seeing

an attractive one he/she buys it.

How To Prevent Impulsive Buying

Create a Budget: Set clear limits on how much
you can spend in different categories. Stick to
this budget to avoid overspending.

Make a Shopping List: Before you go
shopping, make a list of what you need. Stick to
this list to avoid buying things on a whim.
Avoid Tempting Environments: Stay away
from places that trigger impulsive buying, like
malls or online shopping sites with tempting
deals.

Unsubscribe from Marketing Emails: Reduce
exposure to advertisements by unsubscribing
from promotional emails and newsletters.

Set Financial Goals: Having clear financial
goals, such as saving for a vacation or paying
off debt, can help you prioritize your spending.
Track Your Spending: Keep a record of your
expenses to see where your money is going.
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This can help you identify and reduce impulsive
purchases.

7. Use Cash Instead of Credit Cards: Paying
with cash can make the spending feel more
tangible and help you stick to your budget.

8. Educate Yourself: Learn about the psychology
of marketing and consumer behaviour to
understand how you might be influenced.

9. Find Alternatives: When you feel the urge to
buy something impulsively, find alternative
activities that can fulfil the same need or distract
you from the impulse.

Conclusion:

At present India has its largest ever
adolescent and youth population. According to
UNFPA projections, India will continue to have one
of the youngest populations in the world till 2030.
As per a report by Ac Nielsen customers spend 51
per cent of their monthly expenditure on products in
the grocery category (Peter, 2023) Gupta and Patel
(2023) investigate the effect of mobile shopping
apps on the impulse buying behaviour of Indian
millennials. Their research shows that features like
instant purchase options, push notifications, and
user-friendly interfaces contribute to increased
impulse purchases. According to Reddy el at. (2021)
online shopping environments and targeted
advertising on social media enhance impulse
purchasing. The study shows that personalized
recommendations and flash sales on e-commerce
platforms are particularly effective in stimulating
impulse buys. According to Kumar & Suresh (2020)
environmental cues, like store layout and product
placement, significantly influence impulse buying.
They further added that promotions and discounts
trigger  spontaneous  purchases. The  study
emphasizes the need for retailers to create an
appealing in-store atmosphere to boost impulse
purchases.

From the above studies, it can be concluded that

consumers’ impulse buying behaviour in India

reveals a multifaceted phenomenon influenced by
various factors including store environment,
emotional states, promotional strategies, and cultural
events. The interplay between traditional retail

settings and modern digital platforms also plays a

significant role in shaping impulse buying patterns.

Future research could further explore the impact of

emerging technologies and evolving consumer

preferences on impulse buying behaviour.
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6. Leads to purchase decision: A positive

consumer behavior leads to a purchase decision.

A consumer may take the decision of buying a

product on the basis of different buying

motives. The purchase decision leads to higher

demand, and the sales of the marketers

increase. Therefore, marketers need to influence

consumer behavior to increas

According to Louden and Bitta, ‘consumer behavior

is the decision process and physical

activity, which individuals engage in when

evaluating, acquiring, using or disposing of
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Abstract:

We have examined the spatially homogenous and anisotropic Bianchi type-11l cosmological model in the
context of f(T) gravity, with the presence of holographic dark energy. Our work of a cosmological model contains
a suitable function action, f(T). A straight forward power-law form of a metric potential is used to solve field
equations by utilizing the relationship between the metric potentials A =t". The primary objective of this paper is
to investigate certain physically relevant concerns about the universe's evolution. It is noted that the anisotropic
parameter Am is constant and that the Hubble parameter (H) , scalar expansion (0), and shear scalar (o) diverge at
the beginning era as they get nearly to zero for high values of time. The universe is currently accelerating, as

shown by the negative value of deceleration parameters.

1. Introduction

Many high redshift supernovae experiments
have proved that our current universe is indeed
undergoing a late-time cosmic explosion [1-3]. Dark
energy, an unidentified fluid connected to the
negative pressure of the universe according to
modern cosmology, is held responsible for this
acceleration [4-6]. Many theoretical and
experimental attempts have been undertaken to
illuminate the aspects of the universe that remain
hiding. A number of eminent scientists have
recently developed distinct cosmological models
inside different gravity theories in order to
concentrate on these unknown features. Among
these, general relativity-extended modified gravity
theories such as f(R), f(T), f(R,T), f(G), and f(Q)
have provided satisfactory solutions to cosmological
problems [7-10].
The f(T) theory was proposed by Ferraro and Fiorini
[11-12], who explored real-life problems and
generated singularity-free solutions with a positive
cosmological constant.  Using  curvature-free
Weitzenbéck connections, this concept generalizes
teleparallel gravity and makes to general relativity if
f(T) can be replaced with a constant [13—
14].Cosmological models with equation of state
(EoS) parameters in the f(T) theory of gravity have
been given in recent works [15], indicating that the
theory is a good fit for understanding the universe's
accelerating phase. Additionally, Holographic Dark
Energy (HDE) models have received a lot of
attention recently from astrophysicists since they
give an adequate explanation for observable data.
Hybrid fluids made of HDE and matter have

promise, according to studies into the properties and
behaviors of HDE cosmological models [16-19].
Based on the assumption of an isotropic and
homogeneous universe, for both the early and
modern phases of the universe, the FLRW model is
regarded as a valid approximation. The early
cosmos would have been anisotropic at first, but
new findings from experiments like the Planck
collaboration [23], COBE [21], W.ilkinson
Microwave Anisotropy Probe [22], and CMB
temperature [20] and polarization anisotropy
investigations, suggest differently. The discovery
has led to the Bianchi model—rather than the
FLRW model—being taken into account for
explaining an anisotropic cosmos. Since anisotropy
and homogeneity are key aspects of the early
cosmos, studying spatially homogenous and
anisotropic models is vital to understanding cosmic
evolution.
The simplest anisotropic model, the Bianchi type-I11I
cosmological model, has drawn interest because it
may describe the fundamental characteristics of the
universe. As a result, a number of scholars have
examined Bianchi type-lll models in connection
with different gravitational theories [24-25]. This
motivates us to investigate a modified Holographic
Dark  Energy-filled, spatially = homogenous,
anisotropic  Bianchi type-Ill universe in the
framework of f(T) theory of gravity. The goal of this
work is to explore this Bianchi type-11l HDE model
under f(T) modified gravity, paying special attention
to late-time cosmic acceleration and cosmic
anisotropy. The paper is organized as follows:
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Section 2 explains the metric and field equations; models; Section 4 covers the physical features of the
Section 3 covers the construction of cosmological models; and Section 5 compiles the results.

2. Metric and field equation

The Bianchi type-111 space-time is given by

ds? = dt? — A?dx? — B?e™2™¥dy? — (C?dz? (€))
where m is a constant and A, B, and C are functions of cosmic time t alone.
The variational principle is used to obtain the field equations of f(T) gravity. The gravitational activity of f(T) is

provided by
S=Hfd4xe T+f(T)+L ] (2)
This, with relation to the metric tensor g,,,, , can be modified to give the gravitational field equation for f(T)

gravity as

[e720,(eS!™) = WATE,SK 1fr + S0, (T frr + S hYf = S k2RI ©)
Where k? =816, fr =L, frr = Zt’: ,SH = hPSK
The energy momentum tensor for HDE T,,,, is of the form
Tw = (pp + p/\)uuuv + JuDa and (u,v = 1,2,3,4) 4)

Where p, is the energy density and p,, is the pressure of the fluids. Where u* = (0,0,0,1) is the four-velocity
vector in co-moving coordinates which satisfying u#u, = 1

= diag(=pa PaPa PA) (5)
For the space-time (1), the torsion scalar is obtained as

T =2 (e + o)

We obtained the field equations for (3) using (5) in (1) as

BC | AC 2
f-4 (AB sc T ac ;142) fr =16mp, (7)

e e L [ [ [ IO
2(Grier 2t i+ )40+ )G-P G+ )+ G-R G+ D+ C-D) G+l -7 =
—167?1% TR ¢ R
Zﬂzﬁ Bt et it (§+§)[(§—%)(§+%)+(l(05)—%)(§+§)+(%—%)(%+§)]fTr—f=
Hereirgi/;‘ferentiation with respect to cosmic time t is indicated by the dot (.).
3. Construction of Cosmological model
Let's now find the physical attributes that will be helpful in both the physical description of the solution and the
solving of the field equations.
The Bianchi type-111 space-time's average scale factor is

a(t) = (ABCe™™*)'/3 (11)
The metric's spatial volume is

(6)

V =a(t) =ABCe ™ (12)
Directional Hubble parameter are
A B ¢
H1=Z'H1=E'H1=E (13)
The mean Hubble parameter
a_ 1v _1(A B ¢
_ H=5=1=3G+5+0) (14)
The scalar expansion
1(A B C
0=3(G+5+2) (15)
The shear scalar
0% =2 A H? (16)
The mean anisotropy parameter is defined as
1 H;
Am =X (; - 1) A7)
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In order to build a new cosmological model, we take into consideration the power law of the universe's
volumetric expansion as

A=t" (18)
Let A=B&C=% (19)
Using (18) & (19) in (11), we get
A =aK'3e™/3 ,B = aK1/3emx/3, C = aK_2/3emx/3, (20)
From (6) we have obtained the Torsion scalar as
2
T=-2 1)
Now, from (7), (8) and (21) which gives,
Pa = o % (22)
ZHEiZnZEiZth)nK /36°*/3
PA= " eriz (23)

4. Some Physical parameters
We have to determine the average Hubble Parameters (H), deceleration parameter (q) anisotropy parameter (Am),
scalar expansion (6) and shear scalar (o) respectively as

Hy=Hy=Hy =~ (24)

H== (25)

q==r (26)

2

am =2 (22 27)

o== (28)

o= (29)
We have seen from equations (25), (28) and (29) 2. Perlmutter, S., et al., Measurements of Q and A
that for high amounts of time, the physical values of from 42 high-redshift supernovae. The
H, 0, and o approach zero and diverge at the start of Astrophysical Journal, 1999. 517(2): p. 565.
the period. We have observed that starting with 3. Knop, R.A., et al., New constraints on QM, QA,
equation (27) the anisotropy parameter Am = and w from an independent set of 11 high-
constant redshift supernovae observed with the Hubble
Conclusion Space Telescope. The Astrophysical Journal,
In the present work, we have used spatially 2003. 598(1): p. 102.
homogeneous and anisotropic Bianchi type-l1ll 4. Li, M., et al., Dark energy. Communications in
space-time to examine the Holographic dark energy theoretical physics, 2011. 56(3): p. 525.
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Abstract

In the digital age, the prevalence of plagiarism in academic settings has become a significant concern.
This paper evaluates various plagiarism detection tools and policies aimed at enhancing academic integrity.
Plagiarism detection tools, such as Turnitin, Grammarly, Copyscape, and Unicheck, are assessed based on their
accuracy, usability, and cost-effectiveness. These tools help identify instances of plagiarism by scanning
documents and comparing them against extensive databases of academic papers, websites, and books. The
effectiveness of these tools is critical in minimizing both undetected plagiarism and false positives. This ensures
that students or researchers understand the importance of original work and the consequences of academic
dishonesty, ultimately enhancing the quality of education and research.

Keywords: Academic Integrity, Plagiarism, Plagiarism Tools

Introduction
Academic integrity is a cornerstone of
educational institutions, ensuring the originality and
credibility of scholarly work. With the proliferation
of digital resources, maintaining this integrity has
become more challenging. Plagiarism, or the act of
using someone else's work as your own without
proper credit, is a significant problem in academia.
With the rise of digital technology, it has become
easier to access information, but also easier to copy
it without proper citation. This paper evaluates the
effectiveness of various plagiarism detection tools
and examines the policies that support their use,
aiming to enhance academic integrity in the digital
age.
Objectives
1. Institution has to promote the culture of
academic honesty in research
2. Importance of technology for improving
academic integrity
3. To assess the accuracy of plagiarism detection
tools
4. Analyse the cost-effectiveness of plagiarism
detection tools
5. Evaluate the usability of plagiarism detection
tools
6. Review the Institutional policies on plagiarism

By achieving these objectives, educational

institutions can better address the challenges of

plagiarism in the digital age, ensuring a fair and
honest academic environment.

Plagiarism Detection Tools
Plagiarism detection tools are software

programs designed to identify instances of
plagiarism in written work. They scan documents
and compare the text against a vast database of
sources, including academic papers, websites, and
books.

1. Turnitin: One of the most widely used tools, it
provides detailed similarity reports and
integrates.

2. Grammarly: Known for its grammar checking,
Grammarly also includes plagiarism detection
features.

3. Copyscape: Often used for web content, it
checks the duplicate content online.

4, Unicheck: Focuses on educational institutions,
providing detailed plagiarism reports.

Evaluating the Effectiveness of Plagiarism

Detection Tools are very important factor in

academic research. Some important factors are

providing the easiness to use of these tools.

Accuracy: The ability of the tool to correctly

identify plagiarized content. Higher detection rates
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mean fewer instances of undetected plagiarism.
Occurrences where the tool incorrectly flags content
as plagiarized. Tools need to minimize these to
avoid unnecessary penalties for researchers and
students in academic research.
Usability: The interface should be user-friendly,
allowing students and educators to upload and check
documents easily. The Tools that integrate
seamlessly with learning management systems
(LMS) make it easier for educators to use them
regularly for research.
Cost: Some tools require a subscription, which can
be expensive for institutions or individual users. It is
important to consider if the tool's features justify the
cost.
Policies
Education and Training: Regular sessions
of workshop and tutorials has to conduct to educate
students and staff about plagiarism and how to avoid
it. Institutions should provide clear, accessible
guidelines on what constitutes plagiarism and the
consequences of committing it.
Consequences and Enforcement: There should be
having a consistent approach to dealing with
plagiarism ensures fairness. Also providing the
support for students who struggle with academic
writing can help reduce plagiarism.
The Role of Technology in Academic Integrity
In the any kind of research the institution
has to encourage the researchers or students for
digital submissions. It helps to check the credibility
of the research. There are some tools which allows
to tracking the document versions, which helps to
understand the development of a student's work.
These tools track the contributions of group projects
it ensures that all members are contributing fairly.
Conclusion
In the digital age plagiarism detection tools
and policies play a crucial role in maintaining
academic integrity. It enhances academic integrity,
ensuring that scholarly work remains original and
credible. By  selecting  effective tools and
implementing  strong  policies,  educational
institutions can minimize plagiarism and promote
honest academic practices.
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Abstract:

Fuzzy mathematics offers a versatile approach to solving real-life problems characterized by un-
certainty and ambiguity. This paper explores the applications of fuzzy mathematics in various do- mains,
including engineering, finance, and decision-making. Through case studies and examples, we demonstrate how
fuzzy logic provides flexible solutions that better capture the complexities of the real world, offering valuable

insights and improvements over traditional methods.

Keywords: Matrix, Fuzzy, Finance

Introduction:

In many real-life situations, decision-
making processes are often confronted with
uncertainty and ambiguity. Traditional mathematical
methods, relying on crisp, binary logic, may not
ade- quately capture the vagueness inherent in such
problems. Fuzzy mathematics, introduced by Lotfi
Zadeh in the 1960s [? ], provides an alternative
framework that embraces uncertainty and allows for
more nuanced reasoning. By representing variables
as fuzzy sets with degrees of membership, fuzzy
mathematics offers a flexible approach to modeling
and analyzing complex systems.

Foundations of Fuzzy Mathematics

Fuzzy mathematics is built upon the theory
of fuzzy sets, which extends classical set theory to
handle imprecise or uncertain information. Unlike
crisp sets, where membership is binary, fuzzy sets
allow for degrees of membership, enabling a gradual
transition  between  membership and  non-
membership.  This  flexibility —makes fuzzy
mathematics well-suited for modeling real-world
phenomena, where boundaries may be vague and
distinctionsmay be blurred.

Applications in Engineering

One of the primary applications of fuzzy
mathematics is in engineering, where it is used to
model and control complex systems. Fuzzy logic
controllers have been successfully applied in various
fields, including automotive systems, industrial
processes, and robotics. Unlike traditional control

methods, which may struggle to cope with
nonlinearities and uncertainties, fuzzy logic
controllers can effectively handle imprecise inputs
and vague specifications, leading to more robust and
adaptable control systems.
Applications in Finance

In finance, fuzzy mathematics has found
applications in portfolio optimization, risk manage-
ment, and decision support systems. Traditional
financial models often rely on strict assumptions
about market behavior and asset returns, which may
not hold in practice. Fuzzy logic provides a more
flexible approach to modeling financial data,
allowing for the incorporation of qualitative factors
and expert knowledge into the decision-making
process. This can lead to more resilient investment
strategies that are better able to adapt to changing
market conditions and unexpected events.
Case Studies

To illustrate the effectiveness of fuzzy

mathematics in solving real-life problems, we
present two case studies: fuzzy control of a inverted
pendulum and fuzzy portfolio optimization.
Fuzzy Control of an Inverted Pendulum

The inverted pendulum is a classic control
problem that involves stabilizing an upright pen-
dulum mounted on a cart. Traditional control
methods, such as PID controllers, may struggle to
maintain stability in the presence of external
disturbances and nonlinear dynamics. Fuzzy logic
controllers offer a more robust solution by capturing
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the imprecision and uncertainty inherent in the
system. By incorporating linguistic variables and
fuzzy rules, these controllers can effectively
stabilize the pendulum under varying conditions,
demonstrating the applicability of fuzzy mathe-
matics in control engineering.

Fuzzy Portfolio Optimization

Portfolio optimization is a fundamental
problem in finance, where the goal is to construct an
investment portfolio that maximizes returns while
minimizing  risk.  Traditional = mean-variance
optimization techniques may lead to suboptimal
results when market conditions are uncertain. Fuzzy
portfolio  optimization allows investors to
incorporate subjective judgments and qualitative
criteria into the optimization process, resulting in
more resilient portfolios. By considering the
uncertainty and ambiguity inherent in financial
markets, fuzzy mathematics enables investors to
make more informed decisions and achieve better
risk-adjusted returns.

Conclusion:

Fuzzy mathematics offers a versatile
framework for addressing real-life problems
character- ized by uncertainty and ambiguity. By
embracing imprecision and allowing for flexible
reasoning, fuzzy logic provides solutions that better
capture the complexities of the real world. Through
appli- cations in engineering, finance, and decision-
making, fuzzy  mathematics continues to
demonstrate its effectiveness in solving challenging
problems where traditional methods fall short. As
technol- ogy advances and our understanding of
fuzzy mathematics deepens, we can expect its
applications to grow and evolve, offering valuable
insights and improvements across a wide range of
domains.
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Abstract:

In view of this paper, the Role of computerized promoting assume crucial job in business for
development in light of the fact that it shaves less time and less sum do publicizing through world. And
furthermore, if any progressions happened in product we need to change effectively and it make more
mindfulness instead of conventional marketing. n the previous hardly any years, the web and web-based business
exercises have gotten one of thefastest developing advancements that assuming a huge job in the day-by-day life
of individual. Today,E-showcasing is one of the most rising advances in IT and E-Commerce segment. E-
marketingis likewise alluded to as Internet showcasing (IM), web-based promoting or web-advertising, implies
usingthe web to market and sell products and ventures. E-Marketing assists with discovering the rightaudience to
whom products and enterprises are to be given by the business associations. It consistsof all procedures and
exercises with the motivations behind pulling in, discovering, winning and retainingcustomers. The extent of E-
Marketing is regarded to be wide in scope it doesn't just utilize topromote showcasing over the web yet in
addition helps in advertising also through email andwireless media. Here we investigated to discover the chances
and difficulties of Internetmarketing in India and significance of Digital advertising procedures in the serious
world.
Keywords- E-marketing, products, India
Introduction:

The intensity of computer sales

expire in subsequent years. Due to the gradual
increase in the number of internet users, the internet

allows geophysical barriers to disappear, making ev
ery  buyer and organization on earth potential
customers and service providers. It is known for
its ability to enable businesses to mediate and form
exchanges anywhere, anytime. Promotion of
computer industry in India is an explosive vocation
today. In arapidly growing country, this is
considered a very  important development for a
career in digital advertising. The
development of the computer presentation model
has an extraordinarily rich impact on advertising
and promotion. A comprehensive overview of the
digital marketing industry in
India cannot be complete without a brief
overview of the past metrics of computer
advertising. Computer

presentation is rapidly developing in Indiaand also
globally. While all other industries are struggling
with a development rate of 5-10 percent, the
industry promoting digital technology has grown
explosively and reached a 30
percent development rate a year ago, and the
predicted development for 2016 is 40 percent, and
the most important part. that is the
evolution. interest will not

business industry isalso booming. Organizations
are moving to advance their financial plan froma
traditional introduction to a computerized
advertising strategy. After independence, the

Indian advertising industry has evolved from an
expected minor industry toa full-fledged mega
industry and is now the second largest in Asia after
China. The  computer ~ marketing industry  in
India has spread to almost all business
segments. Some online

marketing applications include tracking
purchases and requests, online banking, payment
plans, and content management.
Despite the fact that radio is far behind television in
terms of revenue, but is growing at the same rate (10
percent), film advertising is likely to grow by 20
percent or more. . It is the financial part
that is most trying to promote in India as RBI's
moderate  approach  can  create an ideal
business for the region. Digital advertising in
India topped 2016-17.1 billion dollars
in the financial year and is expected to grow at an
average of 14 percent annually. Television and print
media contribute

enormously, while developed media accounts  for
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about 12 percent of total advertising, successful digital marketing strategy must build its
but is expected to grow to 24 percent plans looking at the opportunity, the strategy
by 2020. The explanation behind such a They can set smart goals by mapping the company's

huge development is the shift from man-
made mechanized central seeding to the benefits of
better expertise, unwavering quality and precise
focus. The growth is widespread, especially when
one admires the increasing penetration of mobile
phones; aid upto 800 millionis expected
over the next half  decade. Robotics and artificial
intelligence (man-made consciousness) would make
things much better for businesses.
Innovations in marketing and management

Somewhere in the range of 1971 and 1972,
The ARPANET is utilized to organize a deal
between understudies at the StanfordArtificial
Intelligence Laboratory and the Massachusetts
Institute of Technology, the earliestexample of
gadgets or advanced commerce.1979: Michael
Aldrich exhibits the principal internet shopping
system.1981: Thomson Holidays UK is first
business-to-business ~ web  based  shopping
framework to be installed.1996: India MART B2B
commercial center built up in India.2007: Flipkart
was set up in India. Each E-promoting or business
undertakings use majorlydigital implies for their
showcasing purposes.In 2011, the advanced
promoting insights uncovered that publicizing by
means of the cell phone and tabletswas 200% lower
than that of the accompanying years.During this
year, the total assets was $2 billion. The
development was in a mathematical movement as
itrose to $6 billion of every 2012. The serious
development requests for greater improvement in
the careerworks and experts are being added to the
field.From 2013 to March 2015, the speculation all
out increment was 1.5 billion dollars over
thepreceding years. There has been an amazing
development up till this present moment.The report
by the International Journal of Advanced Research
Foundation uncovered thatsummarized that India is
getting the chance to see the brilliant time of the
Internet area between 2013 t02018 with staggering
development openings and common development
selection for E-Commerce, InternetAdvertising,
Social Media, Search, Online Content, and Services
relating computerized advertising.
Objectives
1. To understand the planning process off digital
marketing strategy in the organization.
2.To explain the difference between Traditional
marketing and Digital marketing.
3.Anlyze the importance and reasons for
the development of Digital marketing in India.
Analysis
Stages Of Planning Digital Marketing In The
Company

Chance, Strategy and Action. He suggests
that any business that wants to implement a

current benchmarks and competitors and key
performance indicators (KPIs). It is important that
the research used for KPI metrics is modified
according to the type of company, its goals and the
decision vision. Companies can filter offers and
deals by monitoring their own performance and
influencer reach. This means they have power
because they can study the influence and brand
connections  of  their  fellow  advertisers.
Summarizing the purchase project, they can also
notice gaps and developments for the future,
promoting openings that meet goals or suggest new
goals and additional benefits.
To develop an organized  high-level methodology,
the organization must review the computerized
recommendation (that you give to the buyers)

and deliver it using high-level clients who focus on
strategies. Thus, they must characterize
online incentives (OVP), which means that the
organization clearly communicates to customers
online what they offer, such as brand
placement. Also, the organization should (re)select
target presentations and personas and characterize
digital targeting approaches. Once thisis done, it
is important to check the selection

of online advertising options. The
marketing mix includes the 4Ps - product, price,
promotion and place. Some researchers have added

three more components to the usual
promotion of process, place and physical
appearance, making it the seventh
point of promotion.

The third and final stage requires
the company to create a financial plan
and management framework, which must

be quantitative touch points, such as audience at
each advanced stage. In addition, marketers
must provide  afinancial plan  and execution
framework that
includes the organization's paid, owned, and

earned media. The process and the final stage of
the agreement also require the company to establish
a quantifiable substance, such as the creation of oral,

visual or composite online media. Once
a computerized distribution plan is established, a
planned arrangement
of detailed correspondences should be

encoded throughout the internal tasks of
the organization, such as a Gantt chart. This ensures
that all the steps used

correspond and complement each
other in the following stages of the digital marketing
system.

The use of special instruments
has changed significantly over the past year. No one
ever thought that was a sustainable arrangement on
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the Internet. The image below shows the knowledge
of digital advertising. The belief was that online data
is virtual datafull of lies. No one could set up
an online ad not to discuss buying things, furniture
or clothes. The story has really changed. Everything
from presentation to bidding should be
possible online. This is because of the trust that has

beenrestored  inonline  correspondence  in
India. This has really helped the
advertising business. The rebellion  begins  with

Vol.5 No.24
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correspondence. The gasy-to-use suite is
currently available, so there are about 600
million online users in

India, which ultimately makes for an interesting
business opportunity for the
emerging population. Furthermore, the

improvement of computerized advertising in

India has clearly transformed marketing
from anonymity to personalization.

Total Media, Digital and Mobile Internet

Ad Spending In India, 2013 - 2019
(Figures in USD Billien)
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Reasons To Show The Importance Digital Marketing Over Traditional Marketing
Results and discussions

Computerized Marketing and promoting is
impacting people groups to purchase and sell on the
web and online business is getting an ever
increasing number of deals. With a howdy
development through Digital promoting in business
organizations have starter spending increasingly
more in Digital advertising as they are improving
ROI in Digital medium contrast with conventional,
another significant advantages are generally the cost
and return are quantifiable which is absurd in
Traditional Marketing. Appeal of Managing
Companies action over Online advertising and
improve organization perceivability has opened
another entryway or opportunity. Request are higher
at that point supply so Peoples have one new
profession stream as Digital Marketer which is
adaptable and giving high vocation development.
Computerized Marketing is a fast profession
development in India as well as all through the
world. Organizations are getting increasingly more

needy over web to create quicker income for their
business.

Contentmarketing can be quickly portrayed
as "conveying the substance that your crowd is
looking for in theplaces that they are scanning for
it". It is discovered that substance advertising is
exceptionally present in digitalmarketing and turns
out to be profoundly effective when substance
showcasing is included. This is expected tocontent
showcasing making your image more pertinent to
the objective purchasers, just as morevisible to the
objective consumer.Marketers likewise discover
email a compelling methodology with regards to
advanced advertising as it is anotherway to construct
a drawn out relationship with the shopper. Recorded
underneath are a few viewpoints that needto be
considered to have a compelling advanced media
crusade and angles that help make aneffective email
framework.

Conclusion:

In view of this paper, the Role of
computerized promoting assume crucial job in
business for development in light of the fact that
itshaves less time and less sum do publicizing
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through world. And furthermore, if any progressions

happened inproduct we need to change effectively

and it make more mindfulness instead of
conventional marketing.So it have significant
influence in item mindfulness (i.e particularly in

New item introducing).In thisdigital advertising we

need to utilize such a large number of types

instruments .so we parcel of decisions in
computerized marketing.Marketers need to begin
catching client goal information with the goal that
promoting and experience canbecome logically
applicable to singular purchasers, maybe just
because. As a marketer,we can anticipate that
advertising should be less about a speedy sell and
more about structure a long-termrelationship.

Buyers need genuineness in their acquisition of

items and expect some level ofpersonalization in

mass created also in upscale things.
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Abstract:

In the current work, we have studied spatially homogenous and isotropic flat Friedman-Robertson-
Walker (FRW) cosmological model filled with perfect fluid within the context of f (T) gravity, in particular -

linear model of f (T) gravity, viz. f (T) =T . To obtain the exact solution of the field equations, we have

taken into consideration the hybrid expansion law of scale factor a = ntne‘ft . We examined a few of the model's

physical parameters, including energy density, pressure, equation of state (EoS) parameter, and squared sound
velocity. Additionally, some of the model's kinematical properties have been discussed.

Keywords: f (T) gravity, FRW metric, Hybrid expansion law, Perfect Fluid, Cosmology.

Introduction:

The current universe is expanding faster
than it was before, according to observational
evidence from the type la supernovae (SNela)
surveys, the cosmic microwave background (CMB)
anisotropy spectrum, and large-scale structure (LSS)
[1-4]. Two broad categories can be used to group
the explanations for this behavior that has been seen.
One is to suppose that in the context of Einstein's
General Relativity (GR), this observable behavior
requires the explanation of an exotic component
with negative pressure known as dark energy (DE).
Modifying GR theory is another way to explain the
current acceleration of cosmic expansion.

Modified gravity theories that are well-known

include f(R) gravity, f(R,T) gravity, f(T)
gravity, etc. In modified f(R) gravity, one

replaces the Ricci scalar R in the Einstein-Hilbert
action by an arbitrary function of R. Recently
Shaikh [5] examined the physical viability of

f (R) using
constraints. Odintsov et al. [6] have investigated that
a power-law f (R) gravity model with early dark

gravity models observational

energy can describe both early-time and late-time
acceleration of the Universe. Patil et al. [7]
constructed power law and exponential law

cosmological models in the framework of f(R)

gravity. Wankhade et al. [8] have worked on
interacting two fluid dark energy Bianchi type-I

cosmological model in the same gravity. Same
authors Wankhade et al. [9], using an interacting
dark matter and Renyi holographic dark energy
model (RHDE) in f(R) gravity, they worked on a
homogeneous and anisotropic LRS Bianchi type-I
universe model. The outcome was that the
deceleration parameter (DP) showed a signature
flipping for a universe that was decelerating in the
past and accelerating at the present epoch. Chirde
and Shekh have investigated interaction between
barotropic fluid and dark energy with zero-mass
scalar field for the spatially homogeneous and
isotropic flat FRW universe in the framework of

f(R) gravity [10.. In f(R,T) gravity, the
gravitational action includes an arbitrary function of

the Ricci scalar R and trace of the stress energy

momentum tensor T . Patil et al. [11] have
discussed the energy conditions and physical
behavior of the universe, and analyzed the
Statefinder diagnostic to test the validity of the

model in the framework of f(R,T) gravity.

Yadav et al. [12], Chirde and Shekh [13], Shaikh
and Wankhade [14], Pawar et al. [15], Sharif and
Zubair [16], Sahoo et al. [17], Dagwal et al. [18],
and Ahmed and Pradhan [19] have worked on

different aspects of f (R,T) gravity.

Among the various modifications of
Einstein’s theory, another one way to look at the
theory beyond the Einstein equation is the
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Teleparallel Gravity (TG) which uses the
Weitzenbock connection in place of the Levi—Civita
connection and so it has no curvature but has torsion
which is responsible for the acceleration of the
Universe. In recent past, a number of authors,
Bhoyar et al. [20], Shekh and Chirde [21], Bamba et
al. [22], Cai et al. [23], Rezazadeh et al. [24],
Godonou et al. [25], Bhatti et al. [26], Zubair and
Waheed [27], Myrzakulov [28], Sharif and Rani

ISSN - 2347-7075

Mandal and Sahoo [32], Shaikh et al. [33] have
investigated f(T) gravity in so many different

aspects. Yadav et al. [12], Kumar [34], Shaikh and
Wankhade [14], Akarsu et al. [35], Dubey et al.
[36], Bhoyar et al. [37], Azizur Rahman and Ansari
[38] have used hybrid expansion law of scale factor
to get the exact solution of field equations in
different theories of gravitation, which motivated us

[29], Dagwal and Pawar [30], Pradhan et al. [31], to use the hybrid expansion law in this work also.

f (T) Gravity Formalism:

Here, we provide a detailed derivation of the field equations for the f(T) gravity along with a brief
description of it. Moving forward, we will define the Greek and Latin superscripts and subscripts as referring to
the space-time coordinates and the tetrad field, respectively. The line element for a general space-time metric can
be defined as

ds” =g, dx“dx” 1)
This line element can be converted to tetrads - the Minkowski's description of the transformation, as follows
2 v _ ini
ds® =g, dx“dx" =7,0'0 )
dx* =e¢', 6' =e, dx” ©)

where 77, is a metric on Minkowski space-time and 7; = diag[1,—1,—1,—1] and e/'e} = 5* or e'e} =5/ .
The root of the metric determinant is given by /—g = det [e” =e€. For a manifold in which the Riemann

tensor part without the torsion terms is null (contribution of the Levi-Civita connection) and only the non-zero
torsion terms exist, the Weitzenbocks connection components are defined as

e, —e"‘@e =—€'0e” (4)

u- vl
This has a zero curvature but nonzero torsion. Through the connection, we can define various components of the
torsion tensors as
Te =T, —T;, =e (0,6 -0,8),) (5)
The difference between the Levi-Civita and Weitzenbock connections is a space-time tensor and is known as con-
torsion tensor:

KA = (—%)(T T =T 6)

For facilitating the description of the Lagrangian and the equation of motion, we can define another tensor S~
from the components of the torsion and con-torsion tensors as

14 1 v v vV
s {Ej(w LT =T ) (7)
The torsion scalar T is
T=T.S." ©)

Now we define action by generalizing the Tele-parallel Theory ie. f (T) theory as

S = [[T+F(T)+ Lyuer J& d*x ©)

Here f (T) denotes an algebraic function of the torsion scalar T . Making the functional variation of the action
in equation (9) with respect to the tetrads, we get the following equations of motion

$'0 Thy; +[e—1ej,ap (eersy)+T« svﬂ]( f, )+%5; (f)=4xT, (10)

uSa

T)/dT . The field equation (11) is written in terms of
tetrads and their partial derivatives and appears very different from Einstein’s equation. But by setting
f (T)=a, =constant, this is dynamically equivalent to the GR.

where Tﬂ is the energy momentum tensor and f, = df (
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Metric, components of field equations and Kinematical parameters:
In our work, we consider the spatially homogeneous and isotropic Friedman-Robertson-Walker (FRW) line
element of the form

dr? .
2 _ 2 J2 2 2 2 2
ds?> =dt>—a (t){—l_kr2 +r (d@ +sin? 0 d¢ )} (11)
where a(t) is the scale factor, € and ¢ are the usual azimuthal and polar angels of the spherical co-ordinate

system, the curvature constant k represents closed, flat and open models of the universe for k =+1, k =0 and

k =—1 respectively. In view of above universe in this work, we deliberate on the flat universe, so take k =0
with infinite radius.
The energy momentum tensor for perfect fluid is taken as

T, :(p+p)uvuy— pg., (12)
with commoving coordinates u* =(0,0,0,1) and u*u, =1,

where U" is the four-velocity vector of the fluid, p and p are pressure and energy density of the fluid
respectively, and are functions of time t. The universe is filled with perfect fluid which leads to

_P
W= , 13
o (13)
where @ is equation of state (EoS) parameter.
The corresponding Torsion scalar is obtained as
T=-6H? (14)
a
where H = — is the Hubble parameter and overhead dot (.) represents derivative with respect to time t .
a
From the equation of motion (10), Friedman equation for stress energy tensors (12) can be written as
1 a ,a%) (a).
—(f+T)+(1+ )| =+2= |+| = |Tf; =47 (15)
AN EE e N
1 a2
Z(f +T)+3(1+ f;) =z =4rp (16)

We are having two differential equations with five unknownsas T, f,a, p and p.

For the FRW cosmological model, we now define a few kinematical quantities that are crucial for
cosmological observations.
The relation between average scale factor and spatial volume is given by
V=a’ (17)
The deceleration parameter (DP), denoted by (, indicates whether or not the cosmos exhibits accelerating
volumetric expansion, is another significant dimensionless kinematic quantity and is given by

q=-1+ % (%j (18)

The universe exhibits accelerating volumetric expansion, decelerating volumetric expansion, and constant-rate
expansion for -1<gq <0, q>0 and g =0 respectively.
N . N a
In the directions of the x, y, and z axes, respectively, the directional Hubble parametersare H, =H, =H, = —.
a

The universe's volumetric expansion rate is expressed by the mean Hubble parameter,

1 a
H:§(H1+H2+H3):— (19)
a
For discussing whether or not the universe approach isotropy, the mean anisotropy parameter is defined as

1&(H-HY
An =§Z( o j (20)

i=1

The expansion scalar (6’) and shear scalar (02) are respectively defined as

Kishor S. Wankhade, Siraj N. Khan, Alfred Y. Shaikh
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6-32_3H (21)
a
o’ = g H2A,, (22)

Solution of field equations:

The exact solutions of the field equations in equations (15) and (16) can be obtained by solving the
system of non-linear differential equations and for that one can assume an arbitrary mathematical hypothesis
about a state that corresponds to some physical situation. As previously noted, we have employed the hybrid
expansion law of scale factor to solve the field equations. The power-law and exponential law cosmologies are
limited to explaining the evolution of the universe during specific epochs due to the constancy of deceleration
parameter (DP) and also not exhibit the universe's transition from deceleration to acceleration. Kumar [34] and
Akarsu et al. [35] used the following type of scale factor to explain such a transition:

a=nt"est, (23)
where 7 >0, n>0and & >0 are constants.

This form of scale factor in equation (23) is called as hybrid expansion law, and for n=0, it leads to
exponential-law cosmology whereas for & =0, the power-law cosmology.
Using equation (19) along with above equation (23), the mean Hubble parameter is obtained as

H :(§+%j. 24

Also, we take into consideration, the linear model of f (T) gravity, viz. f (T) =T , where T is the torsion

scalar [20, 39].
The model’s isotropic pressure is obtained by using equation (15) as

p——i §+Dz+ n (25)
Az t 27t?
The model's energy density is determined by using equation (16) as
2
3 n
=—|&+— . (26)
P A (5 t j

From above equation (26), it is clear that the energy density of the derived model is always positive. Also, it can
be observed that the energy density is a function of time and gets decreasing as universe expands. At initial when

universe starts to expand (t = O), the energy density of the model p — oo and with the increase of time, i.e.
with the expansion of the universe, it approaches to a small positive value.
The equation of state parameter (E0S), using equations (25) and (26), is obtained as
n
27t
The observational results derived from SNe-la data and a combination of SNe-Ila data with - CMB anisotropy and
Galaxy clustering statistics, yielded some constraints on the equation of state parameter (EoS), which are

-1.66 < w <—0.62 and —1.33< w <—0.79, respectively. In the derived model, from equation (27), it can be
observed that the EoS parameter is time dependent, and for proper choice of constant n=0.06, the EoS
parameter ranges from —0.99 < w < —0.76 , which is in complete agreement with the above observational data.

o=-1+

(27)

Hence the derived model represents quintessence region (a) > —1) and letter on settles to a ACDM model
(0=-1).

The squared velocity of sound, to discuss either model is stable or unstable, is obtained as

v =-1+ 3[5 + Djl (28)
T3t t)

It is required that the velocity of sound should be less than the velocity of light, i.e. within the range 0 < 1952 . For
proper choice of constants: n=0.06 and £ =0.48, from above equation (28), it is observed that the stability
factor for the present model is positive in the initial stage i.e. ,952 >0 and with the increase of time, it takes
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negative value i.e. 1952 < 0. Hence the derived model is stable at initial stage and with the expansion of universe,

as time increases, the model is unstable.
Kinematical parameters:
The spatial volume, using equations (17) and (23) is determined as

V =nt*e®. (29)
From above equation (29), it can be observed that spatial volume increases with the increase of time, and

V — o as t —> 0. Hence the universe is expanding.
Now using equations (21) and (24), the scalar expansion is obtained as

9:3(9@%). (30)

From above equation (30), it can be seen that the expansion scalar is clearly a decreasing function of time. The
rate of expansion diminishes with increasing time. Therefore, as time passes, the cosmos continues to expand,
although at a slower rate.

The means isotropy parameter A and shear scalar o’ are found to be zero.
The deceleration parameter, using equations (18) and (24), is found to be

-2
n n
q:—1+t—2(§+?j . (31)

From above equation (31), it is observed that the deceleration parameter is also time dependent. For proper choice
of constants: n=0.06 and & =0.48, it exhibits decelerating volumetric expansion to accelerating volumetric

expansion.
Conclusions:

Within the framework of f (T) gravity, we have examined a spatially homogenous and isotropic flat Friedman

Robertson Walker (FRW) cosmological model with perfect fluid by using a linear model f (T)=T . We used

the hybrid expansion law of scale factor to solve the field equations and got the following results:
e The energy density of the derived model is time J, vol. 517, no. 2, pp. 565-586, 1999, doi:

dependent, always positive and decreases as
universe expands.

From EoS parameter, it is observed that the
model  represents  quintessence  region

(a)>—1) and letter on settles to a ACDM

model (@ =—1) [40, 41].

The spatial volume increases with the increase
of time and hence the universe is expanding.
The expansion scalar is decreasing function of
time and as time increases, the cosmos
continues to expand, although at a slower rate.
The deceleration parameter exhibits
decelerating  volumetric ~ expansion  to
accelerating volumetric expansion. [43].

The stability factor is positive in the initial stage
and with the increase of time, it takes negative
value. Hence the derived model is stable at early
stage and with the expansion of the universe, as
time increases, the model is unstable.
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Abstract:

Advanced Marketing is the term utilized for the focused on, quantifiable, and intuitive advertising of
items or administrations utilizing computerized innovations to arrive at the watchers, transform them into clients,
and hold them. What's more, when we state advanced promoting, at that point note that the eventual fate of
computerized showcasing in India and the extent of computerized advertising in future will get more brilliant in
the coming years. A cell phone has become the essential requirement for everybody. As indicated by a study (by
Internet and Mobile Association of India (IAMAI)), India will have around 500 million web clients by June 2018.
This will make a captivating business occasion to offer administrations and items to a developing populace of
well informed web clients. The business is molding out to get one of its sort markets, as the International Journal
of Advanced Research Foundation is guaranteeing 2013 to 2018 as the brilliant period of computerized promoting
in India. The nation is clearly up for an advanced uprising and truth be told, the financing is now enormous.
About $1.5 billion ventures were set apart in the limited capacity to focus 2013 to 2015 towards Indian
organizations. Advanced Marketing and publicizing is impacting people groups to purchase and sell on the web
and internet business is getting an ever increasing number of deals.

Keywords: Advanced marketing, management, business, innovations

Introduction:

India, a densely populated country with
a population of 1,339,180,127 (as of July 2017), is
the second most populous country on the
planet. There are enough open doors that are
made every moment for individuals. To build a spa,
everyone needs
to promote their products and management through
the web. Unlike the traditional  introduction, these
are important advantages that make this
advertising method more effective and
moderate. According toan overview (Internet and
Mobile  Association of India (IAMALI)),
India has around 500 million internet customers as
of June 2018. This makes
it an exciting business opportunity to provide
management  skills and products to an  evolving,
technical Internet  customer. In  short, how
isenhanced advertisingnot quite the same
as regular advertising.
Involved organizations publicizing their objects or
management in print media, radio and television
advertisements, business cards, billboards and
various corners where the Internet or online media
were not used for advertising. Conventional sales
promotion methods have limited the reach of
customers and the purchasing behavior of
customers.
Web-based  mediahas grown to  bethe
most common result of the Internet because people
all overtheworld wantto broadcastand share

their extraordinary minutes, problems,
thoughts and suggestions with  others. In addition,
they wantto find out aboutsome places worth
visiting, other art projects, plans or some
other dialect. Online media allows you
to deliver your crucial content to the right audience
when it suits you. This proliferation of online media
has excited business people around the world with
the possibility of small online
organizations. You can open a
store on Amazon, eBay or through other usual steps
like Shopify or Etsy. However, the main test is to
find customers. There are a variety of ways to list
items on Google, Bing, or another online
directory. Be that as it may,
another company with solid competitors will have to
put in a lot of effort to achieve a high position in the
indexed quotations.
Objectives:
1. To know the eventual fate of advanced
promoting will be splendid in India,

2. To analyze the Scope of Digital Marketing,
3. To talk about the Mobile Marketing,
4. To specify the Video Marketing
Rule of Social Media Marketing

Long range informal communication sites
are an extraordinary answer for this test. The
essential method here is to share connecting with
posts and the correct substance made for the ideal
crowd. At that point the crowd helps by sharing the
substance further, which thus arrives at further.
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Henceforth there is another choice of publicizing the
item, administrations, or thoughts on the person to
person communication sites where there is less level
of rivalry.
Reasons why eventual fate of advanced
showcasing is brilliant
Drastic changes in conventional advertising

The past customary arrangement of
showcasing was restricted to house to house and
mouth exposure. Beforehand the advertisers were
utilizing actual labor to advance their items. Global
Journal of Applied Research 2019; 5(2): 87-93 ~ 88
~ International Journal of Applied Research And
satisfying the necessities of the clients is the most
noteworthy need of each business. So the pattern of
computerized promoting required off a couple of
years back. Individuals and the advertisers are truly
going gaga over this advanced promoting pattern.
How was the advertising for land prior? It was
generally through print media or flags. Be that as it
may, presently, all the land monsters lean toward the
computerized stage to showcase their merry homes
to their clients. On the off chance that we take a
gander at the above screen capture of Hiranandani's
Facebook page, at that point it is unmistakably
obvious that the land goliath is focusing on
individuals with continuous pictures. In the event
that individuals can see the specific photos of the
item, they would expect to get it. Along these lines,
we as a whole can unmistakably observe the
distinction of how the conventional promoting has
seen an uncommon change. Also, it has been taken
over totally by advanced advertising.
Government’s “Digital India” initiative backs up

To change the whole environment of public
administrations  using data innovation, the
Government of India has dispatched the Digital
India program with the vision to change India into a
carefully enabled society and information economy.
The public authority has likewise concocted the
application for Employment programs. Everything
is going advanced nowadays. Along these lines, on
the off chance that we talk about, advanced
showcasing vocation in India, at that point you are
at the opportune spot. Quit bantering over the
decisions and become acquainted with what benefits
it holds. The public authority's e-commercial center
is additionally observing an extensive ascent in its e-
commercial center logical charts. The changes occur
at each spot. Individuals in India are getting to the
innovation gradually and it will require some
investment to get to know it.
Reaching worldwide business sectors

Furthermore, this is the truth. The scope of
these web-based media stages is gigantic to such an
extent that you can interface with nearly everybody
now. So the sky is the limit with web-based media.
As such, there's a ton occurring in India's advanced
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advertising space. Numerous individuals are
discussing it and looking for it too.
Institutions concocting Digital Marketing courses

Numerous organizations are these days
presenting degree courses in  computerized
advertising that has a down to earth approach. The
scholarly courses are private and online both. Mudra
Institute of Communication is India's highest school
to learn correspondence. Additionally, it offers
courses in marking and promoting. Indeed, even
numerous  computerized  advertising  offices
presently have their own foundation where they
show advanced promoting to the planned
understudies. It is as basic, when there is request,
there has to a legitimate inventory. The interest for
advanced promoting is on the ascent and the
individuals who know are concocting thoughts to
prepare the understudies.
Small towns getting carefully prepared

Presently as the extent of computerized
showcasing is expanding, the towns and urban areas
are likewise getting profoundly associated with
advanced mediums. Many new businesses are
getting dispatched in little urban areas and they are
contacting the worldwide crowd through web-based
media. On the off chance that we take an illustration
of online entryway Scoop Whoop, it was begun by
Sattvik Mishra and 5 others in August 2013 in
Delhi. Yet, the manner in which they were
composing their substance and posting it via web-
based media made them begins for the time being.
Everybody in the nation is a devotee of substance
that this online interface is creating.
Affordable

Contrasting it and other showcasing stages,
computerized advertising is quite possibly the most
reasonable media to advance the item. Gone are the
days when one was burning through thousands and
lakhs n getting the promotion imprinted in the
paper? With computerized media, it has gotten so
natural. On the off chance that you are a land
organization, you can advance your new venture via
web-based media by arriving at a great many
individuals all at once. Making an advertisement on
Facebook scarcely costs around Rs.40 every day,
which isn't anything. Normal expense per click is
Rs.0.52 to Rs.2.3. Spending lakhs of rupees on a
solitary promotion and spending just Rs.40 every
day can give great outcomes. Numerous enterprises
and new businesses, all are intensely putting
resources into the computerized showcasing
exercises. They are searching for individuals who
can devise and actualize advanced advertising
procedures that suit their requirements.
Growth of internet users

The above chart obviously says everything.
It has been anticipated that the number web clients
are to get multiplied by 2022. This is on the grounds
that, the rate in which the nation is filling as far as
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everything, individuals will be vigorously reliant on
the web in the coming years.
All the incomes will be multiplied by 2020 in the
field of computerized showcasing. Thusly, to place
yourself in the driving seat, all the Indian business
must be well-more terrible with computerized
showcasing to speak to the nation in the worldwide
commercial center. Businesses as well as the up-
and-comers who are searching for a profession
opportunity in this field can secures lakhs of
positions in practically all the urban areas.
Advanced Marketing will stay as the most
impressive method of showcasing later on. Be that
as it may, as the elements of computerized
showcasing is changing each day, an advanced
advertiser must be deft, alarm, and shrewd and
adjust to most recent changes.
Mobile Marketing

Google, the greatest web crawler, has
moved its concentration to versatile first file, and
each advanced organization India has no alternative
except for to pay attention. Insights for the US as of
now show that 72% of all US computerized
advertisement spending by 2019 will be for versatile
publicizing. That is not exactly a year away, and
Indian advertisers are completely mindful of the
capability of promoting straightforwardly to an
individual client. Advertising Land has obviously
expressed in any event, for disconnected buys, 90%
of customers, possessing a Smartphone, will go to
the online medium to arrive at a choice. This is the
intensity of computerized advertising those
organizations and showcasing experts should use
later on to remain in the retribution. Computerized
showcasing diagram uncovers that Social media has
been assuming a supporting part to promoting.
Throughout the long term, it has been seen that 92%
of web-based media clients are from the cell phones.
This empowers the size of advanced promoting
enterprises.
Digital Marketing and Advertising

Computerized Marketing and promoting is

impacting people groups to purchase and sell on the
web and online business is getting an ever-
increasing number of deals. With a howdy
development through Digital promoting in business
organizations have starter spending increasingly
more in Digital advertising as they are improving
ROI in Digital medium contrast with conventional,
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another significant advantage is generally the cost
and return are quantifiable which is absurd in
Traditional Marketing. Appeal of Managing
Companies action over Online advertising and
improve organization perceivability has opened
another entryway or opportunity. Request are higher
at that point supply so Peoples have one new
profession stream as Digital Marketer which is
adaptable and giving high vocation development.
Computerized

Conclusion:

Marketing is a fast profession development
in India as well as all through the world.
Organizations are getting increasingly more needy
over web to create quicker income for their
business. As utilization of web is a lot of it is clear
sign that the  computerized promoting
administrations will keep on encountering gigantic
development and changes. Organizations in India
need to grasp the advanced changes and receive the
moving developments to remain serious and oblige
an enormous number of web clients.
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Introduction:

Librarians are increasingly recognized as valuable research partners in academic and professional
settings. Their roles extend beyond traditional library services to actively contributing to various stages of the
research process. Librarians teach researchers how to effectively locate, evaluate, and use information. This
includes training on database searching, citation management, and critical appraisal of sources. Some librarians
specialize in research design and can provide guidance on methodologies, data collection, and analysis
techniques. They often collaborate with researchers to refine research questions and design robust studies.
Librarians play a crucial role in conducting systematic reviews and meta-analyses. They help develop
comprehensive search strategies, identify relevant databases, and manage large volumes of references. Librarians
assist in managing research data, including data organization, storage, and sharing. They advise on data
management plans and best practices for data preservation and access. Librarians support researchers in
identifying funding opportunities and crafting grant proposals. They provide insights into funding databases and
help researchers meet funding agency requirements. Librarians help researchers navigate the complex landscape
of scholarly publishing, including open access, copyright, and author rights. They offer guidance on selecting
appropriate journals and maximizing research impact.

Librarians assist in measuring and enhancing the impact of research through citation analysis, altmetrics,
and other tools. They help researchers track their publications' reach and influence. With expertise in digital tools
and technologies, librarians support digital humanities projects, data visualization, and the use of multimedia in
research. Librarians facilitate interdisciplinary research by connecting researchers from different fields and
providing access to diverse resources and knowledge bases. Librarians offer guidance on ethical and legal issues
related to research, such as plagiarism, intellectual property, and research integrity. By leveraging their expertise,
librarians enhance the quality and efficiency of research, making them indispensable partners in the research
process.

Obijectives of the Study:

The objective of this study is to analyze the
roles played by librarians in research activities
beyond providing traditional library services
Methodology:

An extensive literature search was
conducted to find research articles on the
involvement of librarians in research activities,
scholarly =~ communication, and  addressing
plagiarism. Keywords such as "involvement of
librarians in research," "plagiarism," "other than
library publications," "scholarly communication,”
"pbeyond librarianship,” "multiple roles,” and
"research partners" were used in the search. The
selected articles underwent a literature review using
both primary and secondary resources.

Findings

The Literature searched on the involvement
of librarians in research is as following. It involves
the participation of librarians in research support
activities such as data management, prevservation;
Scholarly communication such as open access

resources, open educational resources, publications;
plagiarism prevention, software use, copyright
guidelines, etc. The studies undertaken are as
follows;

Research:

In 2019, Dalbehera conducted a survey to
analyze research data management methods and
services provided by six libraries at Odisha
Technical University. The survey received 545
responses from 650 research scholars. It aimed to
examine how these libraries manage and organize
research data to facilitate reuse and sharing. The
findings indicate that the libraries provide RDM
support through services such as data analysis,
visualization, mining, GIS, and geospatial analysis,
in addition to general library services.

A research project funded by ACRL Impact
used a mixed-methods approach to explore the
perspectives of librarians on the impact of academic
libraries. The study involved a literature review,
focus group interviews with library administrators,
and interviews with provosts. The research found
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differences in attitudes between librarians and
administrators regarding the perceived usefulness of
research impact. Additionally, the study found that
academic libraries contribute to enhancing students’
academic success, managing research data, and
influencing decisions related to funding and student
retention (Cheng & Hoffman, 2020).

A study analyzed articles from the Library
and Information  Science and  Research
Administration fields published between 2012 and
2017. The goal was to compare the involvement of
librarians and research administrators in each other's
activities as portrayed in the literature. The findings
indicated that RA articles often mentioned librarians
and libraries in discussions on research support,
undergraduate research programs, research data
management, and scholarly communications. After
analyzing the articles, five major topics emerged in
both bodies of literature: research funding, research
impact, research methodologies, research
infrastructure, and the use of research (Bradley,
2018).

A survey of 95 librarians, researchers,
students, educators, and managers revealed that
assisting researchers benefits librarians by providing
more research time, strengthening their role,
demonstrating the library’s value, and enhancing the
institution’s reputation. To promote research,
librarians use strategies such as improving
discoverability, using social media, and assisting
with consultations, workshops, and integration with
faculty. Respondents suggested that publishers could
contribute by organizing workshops, providing
collateral and guides, and sharing promotional tips
with researchers. (AIP Publishing, 2020)

In 2014, Pinfield conducted a study on the
roles and relationships of librarians in managing
research data. The study used qualitative methods
and data from 26 interviews with library
practitioners. The findings revealed that libraries
play a significant role in managing research data,
with some uncertainty in their relationships with
other stakeholders. RDM programs focus on
policies, guidelines, technology, storage, security,
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compliance, preservation, and sharing, with libraries
closely involved. The study also identified various
factors influencing ongoing RDM developments and
constructed a model to capture the main aspects of
an institutional RDM program.

The study outlines the responsibilities of a
data librarian in managing research data and e-
research in New Zealand. It used qualitative case
research and semi-structured interviews to examine
the data librarian's role. The findings contribute to a
better understanding of the data librarian's role and
can be used to improve professional practice and
develop relevant education and training programs
(Ojhaji, Chawner & Yoong, 2019).

Bunker & Bhut in 2020 conducted a survey
was to understand the opinions of researchers and
educators at Parul University concerning research
data management and sharing. The survey aimed to
discover how researchers store their data for future
use and identify initiatives librarians can undertake
to support and improve research data management.
88 out of 100 respondents completed the survey.
The findings indicate that most respondents agree to
share research data for browsing and reusing.
Furthermore, researchers express their interest in the
library’s participation in organizing and preserving
research data. However, researchers and faculty
members have concerns about protecting intellectual
property rights when sharing data publicly.

In a research study, the role of health
sciences librarians in conducting research was
explored. The findings revealed that 79% of health
sciences librarians read research articles every
month, 58% apply research studies to their work,
and 44% conduct research themselves. Hospital
librarians demonstrated less engagement in research
activities compared to their academic librarian
counterparts. The study emphasized the importance
of research benefits and the potential for
practitioners to use research results to improve their
services. The authors recommended further research
to support and expand upon their findings. (Lessick,
2016)
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Scholarly Communication

A survey was sent to 4,643 librarians and
archivists at 91 academic institutions in the United
States, and 603 responses were collected. The
survey explored the mediums used for research
dissemination, teaching responsibilities, and types of
publications valued for tenure evaluation. It also
looked into the channels employed by respondents
to share their research and best practices within the
field. (Sugimoto, 2014)

In 2017, Fitzgibbons, Kloda, & Miller-
Nesbitt conducted a study on librarian participation
in journal clubs. They interviewed 20 librarians
involved in 18 different journals. The study found
that librarians benefited from participating in journal
clubs by developing knowledge and professional
skills, acquiring research skills, and enjoying social
interaction. It also showed that journal clubs had

eJournals
Club

e

group impacts, such as preserving learning time and
promoting a “research culture.” Additionally,
participating in journal clubs had positive effects on
library users, leading to the introduction of user-
centric  initiatives and  improved librarian
capabilities.

A SurveyMonkey survey was conducted
with 689 faculty members from the Virginia
Community College System, resulting in 338
responses. The survey aimed to understand
librarians' support for Open Educational Resources
(OER) and their involvement in OER roles.
Statistical analysis using SPSS software revealed
that librarians were actively engaged in traditional
roles and were involved in mentoring and policy
development for OER. Faculty members expressed
support for the advocacy role played by librarians in
OER. (Braddlee, & VanScoy, 2019)
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Figure 2: Involvement of Libraians in Scholarly Communication

Plagiarsim

The writer discusses instances of plagiarism
in Indian Ph.D. theses, covering various forms of
plagiarism and providing real-life examples. It also
outlines guidelines for proper research paper
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publication and explores the role of librarians in
preventing plagiarism. (More, 2008)

The study aims to understand why
university scholars in Pakistan engage in the
unethical use of literature and what measures are
being taken to prevent plagiarism in higher
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education institutions. Interviews were conducted
with nine university library heads in Pakistan, who
oversee anti-plagiarism software services like
Turnitin. The study found that factors such as a lack
of understanding of plagiarism, inadequate
information literacy skills, socio-cultural influences,
and insufficient policies contribute to unethical
research behavior among graduate scholars. The
participants expressed hope that university libraries
can combat plagiarism by providing anti-plagiarism
software and guidance for researchers. (Mansoor,
Ameen & Arshad, 2022)

An exploratory survey was conducted to
identify the roles of librarians in guiding students to
avoid plagiarism. Over 90% assist students with
citing sources, while over 70% instruct students
about plagiarism. Additionally, 75% of librarians
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collaborate  with  other  departments, attend
workshops, work with instructors to redesign
assignments, and help faculty track instances of
student plagiarism (Gibson & Chester-Fangman,
2011).

In 2020, a study was conducted to examine
the role of librarians in preventing plagiarism in
NIRF-ranked engineering institutions. 200 librarians
were surveyed, with 110 valid responses. The study
found that 81% of respondents found plagiarism
awareness programs highly effective. 89% of
institutions had plagiarism policies, and 38% used
plagiarism detection software. Various methods
were used to raise awareness, and a high percentage
of librarians delivered lectures and conducted
meetings on plagiarism prevention (Jilani & Ahmad,
2021).

eFactors Librarians Role
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the Unethical Use Anti-Plagiarism
of Literature Software

Guidelines for
Proper Research
Paper
Publication
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Figure 3 : Involvement of Libraians in Plagiarism Activities

Conclusion:

The literature review above shows that
librarians are broadening their roles beyond
traditional library services to provide significant
support to researchers. They are actively involved in
activities to prevent plagiarism and participate in
scholarly communication by offering guidance in
the publication process. Librarians now take on
diverse roles, including co-researchers, data
organizers, scholarly communicators, copyright
advisors, plagiarism managers, data analysts, data
miners, research promoters, infrastructure managers,
policy makers, research funding finders, research
publication supporters, research project detectors,
open access resources guides, open educational
resources supporters, journal club members,
plagiarism detectors, plagiarism software managers,
and plagiarism preventers and guiders. Librarians
offer a wide range of services and support beyond
what is typically expected from library
professionals.
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Abstract:

In this review, we provide an overview of the improvement in electrode materials of dye sensitized solar
cells (DSSCs), quantum dot sensitized solar cells (QDSSCs) and supercapacitors (SCs) when replacing pristine
CuS nanomaterials by its nanocomposites, copper sulphide-reduced graphene oxide (CuS-rGO). An in-situ
preparation of the nanocomposite in which sulphur precursor solution is added to the solution containing copper
precursor solution and graphene oxide solution is discussed. The role of rGO in improving the photovoltaic
performance and charge storing capacity of CuS is investigated. This study is mainly dedicated towards modern
synthesis techniques of CuS-rGO nanocomposites and their vast array of applications, and finally, illustration of
the future prospect of the wonderful nanocomposite materials.

Keywords: Copper sulphide; Reduced graphene oxide (rGO); dye sensitized solar cells (DSSCs); quantum dot

sensitized solar cells (QDSSCs) and supercapacitors (SCs)

Introduction:

Nanotechnology made researchers relook
into diverse field of research and new developments
have been reported in both theoretical research and
experimental research. Nanotechnology opens up
into many potential renewable energy technologies
because of advancement of research in the field of
energy conversion in nanomaterials and because the
research in the field of renewable energy technology
is a responsibility of scientific community with a
hope of improving the health of the already
deteriorating environment as a result of over-
consumption of energy obtained from fossil fuel [1].

There is an improvement in the field of
harvesting of solar energy production and new
understanding in the field of energy storage. Recent
developments in the technique of synthesis of
nanomaterials have paved way in the production of
finely tuned properties of the nanomaterials. Copper
chalcogenides nanomaterials are p-type
semiconducting materials with vast applications in
the field of solar cells, optical filters, photosensors
electrode material in energy-storage devices, and
superionic materials.

Copper sulphide (CuS) of any desired
stoichiometric phases such as CuS (covellite), Cu,S
(chalcocite), Cuy 75S (anilite), CuygeS (djurleite) and
Cu; ¢S (digenite) have been prepared by many
researchers. The structure and morphology of
synthesized nanomaterials were greatly influenced
by the mode of preparation and because the
properties of a material can be controlled by the size
and morphology of the materials, it is highly desired
that a researcher should know the various techniques
of synthesis of a nanomaterial for possible device

applications. Different methods of synthesis of
copper sulphide have been reported by researchers.
In addition to the use of capping agents in
controlling the size and properties of nanomaterials,
recently the researchers have explored upon new
approach of growing one nanomaterial in another
nanomaterial substrate to improve the desired
properties of the nanomaterials.

In this newly adopted approach the use of
pristine graphene (PG), graphene oxide (GO) and
reduced graphene oxide (rGO) as a substrate for
growth of nanomaterials are widely studied by
researchers. One of the objectives of an
experimental research is provide an improved result
over the existing results. Hence, our aim in this
review is to report on the recent developments in the
improvement in the synthesis of CuS nanomaterial
from 2010 onwards with a special reference to their
applications in photovoltaics such as dye sensitized
solar cells (DSSCs)/quantum dot sensitized solar
cells (QDSSCs) and supercapacitors (SCs).

The various methods of synthesis of CuS
will be discussed in this review and how the
researchers have improved the properties of CuS for
optoelectronic applications from 2010 onwards.
Cus-rGO nanocomposites show better
photocatalytic properties as compared to pristine
CuS [2-5], wonderful catalytic effect in wet
hydrogen peroxide catalytic oxidation (WHPCO)
processes [6], dopamine biosensors [7], non-
enzymatic glucose sensing [8].The size and shape of
nanomaterials control their properties and hence
their performance in any applications. This is the
reason why all synthesized particles have been
characterized by the researchers using various
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techniques.  Crystallite size of  synthesized
nanoparticles has been calculated using Debye-
Scherrer’s formula with the data available from X-
ray diffraction measurements. Further the optical
band gap of the nanoparticles is related to its size as
theoretically derived by Louis Bru [9] and the UV-
vis spectra of nanoparticles provide information on
the direct and indirect energy band gap as calculated
from Tauc’s plot of the UV-Vis spectra. The
structure and morphology of agglomerated
nanoparticles were characterized by using
transmission electron microscope (TEM), scanning
electron microscope (SEM) and their improved
version such as high resolution TEM (HRTEM) and
field emission SEM (FESEM). The surface
roughness of nanosheets and nanofilms is
determined using atomic force microscopy (AFM).
Once the phase and phase purity, size, structure and
morphology of a synthesized material have been
studied, the researchers explored the possibility of
various applications of the synthesized material and
the performance of a material in specific
applications are measured using different tools and
technigue. In this review, we are looking toward the
improvement in the applications of CuS
nanomaterials in the field of optoelectronic devices
and SCs.

The  optoelectronic  applications  of
semiconducting nanomaterials include their uses as
photoanodes and counter electrodes in DSSCs and
QDSSCs. The photovoltaic performance of a solar
cell is reported in terms of four parameters
measured from J-V characteristics. The four
parameters commonly reported on the photovoltaic
performance of a solar cell are short circuit current
density (Js.), open circuit voltage (V,.), fill factor
(FF) and photoconversion efficiency (PCE). Besides
the research on efficient harvesting of solar energy
in DSSCs and QDSSCs, the mechanism of storing
electric charge electrochemically has dominated the
research in the form of supercapacitors (SCs).
Supercapacitors are devices that can store electric
charge electrochemically with low charging-
discharging time.

The charge storage mechanisms in SCs are
strongly controlled by the properties of electrode
materials and it is a two steps process [10] Firstly,
the separation and accumulation of ions at the
electrolyte/electrode contact that is characteristic of
porous carbonaceous materials and titled to
electrochemical double-layer capacitors. The second
one is the redox reactions from electroactive species
that are accompanied by using conductive polymers,
metal oxides/hydroxides, or metal sulfides as
electrode materials and so-called pseudo-capacitors.
Based upon the charge storage mechanisms, SCs are
classified into two main types: electric double layer
capacitor (EDLC) and pseudocapacitor. A hybrid
type of EDLC and pseudocapacitor was also
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introduced [11]. In this review, we provide an
overview of the recent works of researchers on
improving the electrode material using CuS
nanomaterials and CuS-rGO nanocomposites. An
enhancement in specific capacitance of CuS is
observed when its structure and morphology is
modified using GO and rGO as substrate for growth
of CusS.

Methodology:

This paper focuses on the recent
improvements in the photovoltaic properties and
charge storing properties of copper sulphide
nanomaterials. The synthesis techniques of CuS-
rGO composites adopted by various researchers
were investigated from relevant  research
publications related to the morphology, crystallinity
structure. In the present study we identified the
commonly adopted technique of synthesis of copper
sulphide-reduced graphene oxide nanocomposites
(CuS-rGO and Cu,S-rG0O). To carry out this study
we have to extract accurate information from trusted
and relevant research articles which are available in
different databases such as ScienceDirect, Springer
and ResearchGate, Archives, AlP.org, etc.
Permission to reproduce the related graphs and
diagrams were duly sought from the publishers or
authors of the articles.

Results And Discussion
Synthesis techniques of CuS-rGO
nanocomposites

Several techniques were reported in the
synthesis of CuS/rGO nanocomposites, such as
hydrothermal  [12-19], solvothermal [20-22],
sonochemical [23-25], laser assisted method [26],
biomolecule-assisted method [44] and microwave
assisted method [4]. In this section we are interested
in the synthesis techniques of CuS-rGO
nanocomposite. So our search for research articles
includes the use of keywords. We analyze the
objectives of the research works and if it related to
fabrication of DSSCs and QDSSCs, the paper is
critically reviewed and the key information from the
research works is extracted and stored in tabular
formed. A comparative study of the synthesis
techniques is undertaken and reported. CuS-rGO
nanocomposites are  widely  prepared by
hydrothermal method. In this method, graphene
oxide solution is prepared in water-butanol solution.
Copper precursors solutions such as copper
sulphate, copper chloride, copper nitrate solution
and sulfur precursors solution such as sulphur
powder, thiourea were prepared separately.

Graphene oxide solution was added first to
copper precursor solution with constant stirring then
sulphur precursor solution of higher molarity is
added to the homogeneous mixture of copper
precursor solution and graphene oxide solution. The
mixture is stirred vigorously for certain duration of
time and transferred to Teflon-lined stainless steel
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autoclave and hydrothermally treated at certain
temperature. The effect of concentrations of copper
precursor solution, sulphur precursor solution and
graphene oxide solution on the physicochemical
properties such as shape, size and crystallinity of the
CuS-rGO nanocomposite is investigated. Further the
effect of autoclave temperature on the photovoltaic
properties and supercapacitor properties of is also
studied. A summary of the hydrothermal method of
synthesis of CuS-rGO using different copper and
sulphur precursors is given in Table 1.The presence
of rGO directly modifies the morphology of CuS

ISSN - 2347-7075

because rGO nanosheets restrict the growth and
aggregation of CuS nanoclusters [14]. With the
increase in the quantity of graphene oxide added to
the solution of the precursors, agglomeration of CuS
nanoparticles is prevented [17]. The ability of rGO
sheets to control growth and aggregation of CuS
nanoparticles is because the rGO nanosheets act as
conductive, elastically strong and electrochemically
active substrate. The other methods of production of
CuS on rGO also confirmed the role of rGO
nanosheets in controlling the size of CuS
nanoparticles.

Table 1. The Role of rGO nanosheets in controlling the morphology of CuS nanoparticles as synthesized by
hydrothermal method
Sulphur Grain Autoclave .
Copp(z(rmp)nrg)c ursor precursor ?()) Size Temp. T('E)]e Ref.
(conc) g (nm) (°C)
. Highly
Co?f;rrsgf)tate 2—5hrlnor$1z>e|? 50 agglomerated CuS 200 24 [17]
in rGO sheet
Copper acetate Thiourea .
(1mmol) (5mmol) 100 No agglomeration [17]
Spherical
Copper acetate Thiourea nanoparticles
(Immol) (3mmol) 50 wrapped in rGO 29 180 12 [18]
Copper acetate Thiourea 30 Wrinkled sheets 32.9 180 24 [12]
. . Nanoplates with
Copper nitrate Thiourea 20 | flower-like CuS 150 24 | [16]
(Immol) (2.5 mmol)
structures
Copper nitrate Thiourea
(Immol) (2.5 mmol) 40 [16]
Copper nitrate Thiourea
(Immol) (2.5 mmol) 150 [16]
Crumpled RGO
sheets loosely [13]
packed together
nitrate trihydrate nanowires
(Cu(NO3)2-3H20 thiourea 46 wrapped by rGO 145 6 [14]
, nanosheets
CuCl, Thiourea .
(1mmol) (2mmol) 50 Wrinkled sheets 17 120 12 [15]
Pentagon, hexagon
CuCl, Thiourea and near-sphere
(Immol) (2mmol) 50 supported on rGO 20-30 60 24 [21]
nanosheets

The morphology of CuS-rGO nanocomposites are studied using FESEM. The shape of the nanoparticles in their
agglomeration is observed. The ability of rGO in preventing agglomeration of the CuS aggregation is clearly seen

in Figure 1.
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Figure 2. FESEM images of (a) CuS which shows hexagonal structure and (b) CuS-rGO which

shows wrinkled sheets,

Applications of CuS-rGO in DSSCs and
QDSSCs.

DSSC was primarily introduced by
O’Reagan and Gratzel in 1991 [27]. A typical DSSC
consists of a photoanode made of wide band gap
(WBG) semiconducting material grown on
transparent  substrate  commonly known as

reproduced from ref. [12]

transparent conducting oxide (TCO), a dye or
sensitizer which is attached to the WBG
semiconducting material, an electrolyte which is the
source of electrons to the photoionized dye and a
counter electrode which reintroduce the electron
from external circuit to the oxidized electrolyte as
shown in Figure 2.

Solar
Radiation
— =) i i E:
e %
Oload I > :

+

4—— Counter Electrode

Photoanode (TCO)
WEBG Semi-conductors
Dye(Sensitizers)

Electrolyte

Figure 2. Construction of a dye sensitized solar cell (DSSC).

The efficiency of a DSSC depends on the
performance of each component: the light
harvesting ability of photoanode, the photovoltaic
effect in the semiconducting material and the ability
of the counter electrode or cathode to inject
electrons from external circuit to the electrolyte. The
commonly used WBG materials are metal oxides
and pristine chalcogenides like PbS [28], NiS [29].
Recently CuS nanoparticles of different morphology
have been introduced as photoanode and counter
electrode. But CuS has a comparatively low
conductivity, and huge volume variation amid
charge/discharge process this become a difficulty to
the promising application for photovoltaic [18]. This
property of pristine CuS limits the efficiency of a
solar cell. Many researchers have investigated on

Longkhraw Khongiang and Sujata Deb

how to improve the conductivity of CuS and also
how to improve volume retention after few cycles of
operation or charge/discharge process. From
available literature, researcher have reported that
one way of improving photovoltaic performance of
CusS as photoanode or as counter electrode material
is by means of preparation of CuS such as
controlling the microtopography of CuS surface by
SILAR method [30], treatment of CuS surface with
hydrohalic acids [31]. Recently the researcher
explored on the use of nanocomposites to improve
photovoltaic performance of DSSCs and QDSSCs.
In this section we reported on the enhancement of
photovoltaic performance of a DSSC by replacing
pristine  CuS  photoanode with  CuS-rGO
nanocomposites. This is illustrated in the Table 2
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Table 2. Enhancement in photovoltaic performance of CuS when modified to CuS-Graphene and CuS-rGO
nanocomposites

Counter .. Jsc Ve FF PCE
electrodes Sensitizers Electrolyte (mAlem?) V) %) %) Ref
cus N719dye | | odidestriiodide | 111 | 064 | 561 | 427 [18]
CuS/rGO
composites on N719 dye lodide/triiodide 16.0 0.71 70.1 7.81 [18]
FTO
CuS/Graphene
on glass N719 dye lodide/triiodide 10.33 0.708 66 4.83 [32]
substrate
Cu,S CdS/CdSe-QD- Polysulfide 18.19 0.569 | 38.1 3.94 [33]
assembled TiO2 electrolyte
Cu,S-rGO CdS/CdSe-QD- Polysulfide 24.9 0.503 | 421 5.24 [33]
assembled TiO2 electrolyte
CuS/rfGO .
. Cds-QD- Polysulfide
complg)_?ges O | Jssembled TiO2 electrolyte 8.67 0.571 47.5 2.36 [34], [17]
Cds/CdSe-QD- Polysulfide
CuzS assembled TiO, electrolyte 16.2 0.56 al4 3.77 [35]
Cds/CdSe-QD- Polysulfide
Cu,S-rGO assembled TiO, electrolyte 17.2 0.56 44 4.26 [35]
Cds/CdSe-QD- Polysulfide
Cuz5 assembled TiO, electrolyte 157 0.48 42 3.16 [36]
Cds/CdSe-QD- Polysulfide
Cu,SGO assembled TiO2 electrolyte 171 0.58 48 4.76 [36]

Duy et al. reported that CuS-rGO nanocomposites serve as a better counter electrode as compare to both the Pt
counter electrode and the rGO [37].
3.3 Transition from pristine CuS to CuS-rGO nanocomposites for electrode materials of SCs

Discharged SC
(Vv=0)

Charged SC
(V>0)

"
-Bp

>

i+

L]
/\ ll

= A
= 2
Y © *
& oM
I ‘ Elegtri; circuit represeprayiqn of aAS_C
Separator l
Electrode Ci Co ESR |

Figure 3. Representative diagram of supercapacitor, reproduced from ref. [43]

Electrical energy  conversion  from
renewable sources such solar energy is irregular
Longkhraw Khongiang and Sujata Deb

depending on relative orientation of the earth and
the sun, hence in order to have a regular and
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accessible electrical energy at any time, intermediate
energy storage devices are required. The energy
storage devices should be more efficient than the
storage batteries. The urgent need for efficient
energy storage devices has resulted in a widespread
and concerted research effort into electrochemical
capacitors, also called supercapacitors. A
supercapacitor consists of two parallel electrodes
separated by a non-conductive material impregnated
with an electrolyte as shown in Figure 3. The
electrochemical energy storage (EES) devices play a
very important part of providing uninterrupted
electric power. The oldest form of EES is the
storage batteries. Batteries have high power storage
density but they have low life cycle and high
charging time. Supercapacitors are another form of
EES device. The two categories of: electrochemical
double-layer capacitors (EDLCs) and
pseudocapacitors differ in their charge-storage
mechanisms. In  EDLCs, the charge-storage
mechanism is based charge—discharge process
(electrosorption) in an electric double layer on
porous electrodes [38], whereas in pseudocapacitors,
electrical charge storage is achieved as a
combination of the simultaneous “double layer” and

ISSN - 2347-7075

faradaic reactions, by combining the working
mechanism of capacitors and electrochemical
batteries. These devices, consisting of transitional
metal oxide active materials, were prepared by
depositing thin films on metallic substrates [39].
Supercapacitor or ultracapacitor, as an energy
storage  device, possesses  higher  specific
capacitance compared with conventional capacitor,
more excellent cyclic stability and higher power
density contrasted with batteries [21]. Metal
chalcogenides show promising properties to be used
as electrode materials of  supercapacitors
(pseudocapacitors) with CuS nanomaterials being in
the forefront for many researchers as it is low cost,
abundant, environment friendly and high theoretical
capacity  [23,40,41].However, pristine  CuS
nanomaterials have prominent limitations because of
its inferior conductivity and poor cyclic stability like
other chalcogenides. Researchers explored on
improving the conductivity of pristine CuS by using
graphene sheets and its derivatives. The CuS-rGO
nanocomposites not only improve the conductivity
of the electrode materials but the specific
capacitance and cyclic stability are enhanced as
shown in Table 3.

Table 3. Summary of improvement in specific capacitance and cycling stability performance of CuS as a result of
formation CuS- rGO nanocomposites

The research in the field of photovoltaic
applications of nanomaterials has reported improved
PCE in the last decade and it is time that the
research findings of a scientific community in
research and development (R&D) stage are
communicated to the industrial community for large
scale production. But it seems from the reports as
highlighted in this Review that more study is to be
carried out by researchers to decide on the best
techniqgue on preparation of copper sulphide
nanomaterials and fabrication of a device keeping in

Longkhraw Khongiang and Sujata Deb

Specific capacitance . . .
R Cycling stability Power Energy density
Electrolyte (inFg™) density Wh kgt Ref.
(W kg™)
1 60.3% after 1000 cycles
2 M KOH 3058 at dl Ag “current at 10 Ag™* current density nd* nd* [19]
ensity
587.5at 1 Ag " current 94% after 2000 cycles
6 M KOH density at 10 Ag " current density 1426 43 [3]
2317.8at1Ag " 96.2% after 1200 cycles - -
6 M KOH current density at a current density of 1 Ag™ nd nd [22]
1604 Fgtat 2 Ag™ 98.5% after 5000 cycles
3 M KOH current density at2 Agl. 315 21 [15]
. 1132.9 87% at 6000 cycles
1 M LIiCIO, at 0.007Ag'1 at25 Ag'l 1400 44 [42]
368.3 88.4at 1000 cycles - -
2 M KOH AlAg a3 Ag- nd nd [2]
-1
6 M KOH 906 Fg after 5000 cycles 2500 105.6 [21]
at1 A g, 1
at5 Ag
| * not discussed N
Conclusion: mind the cost of synthesis, the time-scale involved

and sustainability of the whole process. The
mechanisms of energy storage in supercapacitors
need to be probed further to increase the energy
storage capacity of SCs at par with that of batteries
so that these low cost, environmental friendly SCs
can replace the LIBs. One of the drawbacks of SCs
is the low energy storage density which limits their
used as standalone devices. To improve the energy
density, the choice of electrolyte-electrode system
must be finely selected from all the available
electrolyte and electrodes materials. The use of

171




I[JAAR

graphene and its derivatives in the synthesis of CuS

has

improved the specific capacitance, cyclic

stability of SCs but the energy storage density is too
low as compared to that of batteries hence more
research is needed to compile the best electrolyte to
be used with CuS-rGO electrode so as to improve
the energy storage capacity. With so much concern
of the various environmental issues arising out of
the uncontrolled use of energy from fossil fuels, the
research on photovoltaic devices and energy storage
devices should speed up now. This is a call to the
research community; photovoltaic technology must
overtake petroleum technology in order to have a
zero carbon emission.
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Abstract:

Communication between the wireless nodes requires minimum response delay and congestion. It also

requires the communication to be energy efficient. In our proposed system, we have introduced a protocol that
helps in communication between nodes resulting in energy efficient and congestion avoidance. The cluster-based
routing protocol uses artificial intelligence technique for cluster head calculation.
Network congestion in data networking and queueing theory is the reduced quality of service that occurs when a
network node or link is carrying more data than it can handle. Typical effects include queueing delay, loss of
packets or the blocks the new connections. A consequence of congestion is that an incremental increase in load
leads either only to a small increase or even a decrease in network performance.

Keywords: HEED, CH- Cluster Head, clustering, Sensor, WSN, LEACH.

Introduction:

A wireless network is a flexible data
communications system, which uses wireless media
such as radio frequency technology to transmit and
receive data over the air, minimizing the need for
wired connections.

Network protocols retransmit to
compensate for packet loss due to congestion can
increase congestion, even after the initial load has
been reduced to a level that would not normally
have induced network congestion. Such networks
exhibit two stable states under the same level of
load. The stable state with low throughput is known
as congestive collapse.

Networks use congestion control and congestion
avoidance techniques to try to avoid collapse.
Clustering in WSN

Clustering is the process of grouping data
with similar attributes. The process of clustering is
used in WSN technology to group the nodes that are
transmitting the data. It becomes difficult for every
single node to transfer the data directly to the Base
Station. So the nodes are clustered into groups using
different attributes of the nodes like Energy,
priority, distance etc. Once the nodes are clustered
CH can be selected and the data transmission
process can be carried out effectively. This section
presents how clustering is effectively utilized in
WSN applications.

Principles of Clustering

Cauterization represents a promising
solution for “self-organizing” networks with a large
number of nodes. This technique aims to bring
together the nodes of the network in virtual groups
called “clusters” [1]. The grouping of surrounding

nodes in the same cluster follows certain rules. Each
cluster has a leader or leader named the cluster head
or cluster head (CH). The role of the latter is to
manage the activities of group, such as data routing,
aggregation, coordination and synchronization
between member nodes. These are ordinary nodes
and can switch between active state or asleep state,
depending on the events to be detected, in order to
prolong the life of their drums. Thus, after having
accomplished their task (detection of an event,
transmission of their own data to the CH to which
they are associated, routing of node data adjacent
nodes, etc), the active nodes transit in the state of
sleep. The CHs are then responsible for the structure
of the higher hierarchical level by relaying these
data to the base station.
e Cluster topology
In this part, the principle of building
clusters, the maintenance of these clusters, the
advantages and disadvantages of these techniques.
e Construction
These last may vary depending on the

chosen metric of the cluster-heads, the size of the
clusters, the deployment of sensors (random or
deterministic), etc. The process of building a Self-
organized topology in clusters is illustrated in figure
(1). After the discovery phase surrounding Figure
(1.b), the network begins to organize itself into
groups of nodes Figure (1.d). All CHs can construct
an inter cluster routing virtual backbone Figure
(1.c). Chronologically, phases ¢ and d can take place
at the same time.
e Like most routing algorithms, each node

discovers its surrounding from using the

“HELLO” messages that he broadcasts to
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surrounding. This way he can calculate its
metric Figure (1.b).

e If the CHs are not designated in advance, the
sensor node determines whether it is the leader
of the cluster or not depending on the discovery
metric of its surrounding Figure(1.c)

e After being elected as a CH, the Ilatter
broadcasts its status to its surrounding to form a
cluster; it invites the nodes of the surrounding to
join it Figure (1.d).

e Any change in status must be notified by a
message broadcast to all adjacent nodes.
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Depending on the strategy adopted, the
formation of clusters can be characterized by the
size. and type clusters  (homogeneous,
heterogeneous, covering or not, active or passive,
etc.) [2]. The clusters are said to cover if a node can
belong to several clusters at the same time. In this
case, these nodes act as gateways in the network
Figure (2). The opposite case of non-overlapping
clusters where a node is associated with only one
group as in Figure (1). It is also important to
consider the number of hops that separate a member
node and the CH to which it is attached and which
can be single-hop, as it can be multiple-hop.

4

d). organization

¢). Construction
) of dusters

of a backbone

Figure 1: Steps for organizing a topology in clusters

Review of Literature and Development in the
subject

Authors Yalcin Sadi and Sinem Coleri
Ergen [3] introduced the joint optimization of
control and communication systems incorporating
their efficient abstractions practically used in real-
world scenarios. They introduced an exact solution
method based on the analysis of the optimality
conditions and smart enumeration techniques. Then,
they proposed two polynomial-time heuristic
algorithms based on intelligent search space
reduction and smart searching techniques. Extensive
simulations demonstrated that the proposed
algorithms perform very close to optimal and much
better than previous algorithms at much smaller run
time for various scenarios.
Rosana Lachowski et. al [4] implemented and
evaluated distributed algorithms for constructing
routing trees in WSNs. After identifying the
drawbacks and advantages of these algorithms, they
proposed a new algorithm for constructing spanning
trees in WSNs. The performance of the proposed
algorithm and the quality of the constructed tree
were evaluated in different network scenarios. The
results showed that the proposed algorithm was a
more efficient solution. Furthermore, the algorithm
provided multiple routes to the sensor nodes to be
used as mechanisms for fault tolerance and load
balancing.

In another paper proposed by Juan Cota-
Ruiz et. al [5], their method was capable of
estimating the distance between two non-
neighboring sensors in multi-hop wireless sensor

Meena S. Doibale

networks. Our method employs a global table search
of sensor edges and recursive functions to find all
possible paths between a source sensor and a
destination sensor with the minimum number of
hops. Their algorithm was then analyzed and
compared with classical and novel approaches, and
the results indicated that the proposed approach
outperforms the other methods in distance estimate
accuracy when used in random and uniform
placement of nodes for large-scale wireless
networks.
Wireless Sensor Systems (WSNs) are utilized to
gather the information and to propel them to the
base station and this domain is also used to design
and analyse routing problems in the network.
Besides, the corresponding vitality in the sensor
systems is a crucial challenge to keep away from
loss of packets or packet drop, quick power
consumption and compelling to degradation in node
performance while increasing the delay in packet
delivery across the network. In order to have an
effective routing decision, there is an outrageous
need to check the usage of power of the nodes by
maximizing the overall performance of the network
using the improved machine learning techniques.[6]
Methodology to be adopted

For the selection of cluster head, we can
adopt HEED (Hybrid Energy-Efficient Distribution
Clustering) algorithm. HEED is a hierarchical,
distributed, clustering scheme. It allows single hop
communication within each cluster and allows
multi-hop communication between Chs and base
station. CH selection depends on residual energy
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and intracluster communication cost. Residual
energy is used to set the initial set of cluster heads.
Intra cluster communication cost is used for
deciding to join a cluster or not. This cost value is
based on node‘s proximity or node’s degree to the
neighbor. Each sensor node estimates CH o, Vvalue
for becoming a CH as follows :
CH prob = C prob * E residuat / E max

This probability value should not be beyond
the threshold value Ppmin; Pmin IS inversely
proportional to Enax. This algorithm consists of
constant number of iterations. Every node goes
through this iteration until it finds a CH that it will
be the node with least communication cost. At the
end of iteration every node doubles the CH
value. Iteration will be terminated if CHpp, Value

ISSN - 2347-7075

reaches 1.Two types of CH status that a sensor node
announces to its neighbors; i) Node becomes a
tentative CH with CH prob less than 1; ii) Node
becomes permanently becomes a CH if its CH o
reaches 1. At the end final CHs are considered as
CHs, and tentative CH becomes regular nodes. In
this, if two nodes are within the transmission range
of each other, then the probability of selecting CH
will be small. But in HEED, synchronization is
required and energy consumption is significant if
CHs are far away. It also requires knowledge of
entire network to determine the intra cluster
communication cost; in practical it is very difficult
to calculate the cost. So it is very difficult to obtain
the network lifetime bounds to ensure predictability.
Block Diagram:

|
Network
. — Cluster creation 3 Head calculation . , Send

L
HEED l
Algorithm
Adtificial
Intelligence

Fig.2 Architecture
Network Creation destination node (i.e. node no 16). In this way in

Creating network for connectivity. Basically in
general Wi-Fi network if there are n number of
nodes in network which are actively participated in
message transfer or communication. Then if any
node say node no 1 want to communicate with node
no 16 then for this communication or message
transfer; firstly node must connect with its neighbor
nodes and so on; up to the destination node 16. Out
of that it will choose shortest path to reach up to
destination and then it will send message packets.
This process is happen in various wireless networks.
But due to some disadvantages this system is fail to
acquire reliability and\proper flow control in energy
efficient way. So all this disadvantages are
overcome in MEMAC system.

Cluster Creation:

Clusters which are dynamically formed
contain all nodes in sensor network. In MEMAC
system, for eg. when node no. 1 wants to
communicate with node no. 16, then node 1 firstly
communicate with its own cluster head (here chl).
After that chl communicate with CH2 which is
cluster head of node no. 16 and then finally ch2
transfer message which is come from node no 1 to
Meena S. Doibale

MEMAC system three-way communication is
happen. So, it is faster and energy efficient system.
Head Calculator:

Clusters Head created with respect to
cluster quantity. In this phase CH broadcast the
calculated schedule to the other node within cluster.
The schedule contains those nodes which have data
to send only. The current schedule do not consider
nodes that want to leave or join the cluster. If the
number of request message is greater than number
of join or leave messages, then frame length is
increased otherwise decreased.

Leave / Join operation:

In case of request or leave phase the
contention period should be long enough to enable
all  Sensor node. In MEMAC protocol handles the
channel access through the following
are the phases request\leave\join phase, schedule
calculation and distribution phase and data transfer
phase. In case of request or leave phase the
contention period should be long enough to enable
all sensor nodes that have data to transmit contain
for the channel in order to acquire the access to send
its request to CH as well as those nodes which are
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expected to leave or join the cluster should the CH

by sending message of leave or join.

Importance and Conclusion

Mobility increases the probability of
collision and hence retransmissions are required
which leads to high energy consumption. By
introducing our protocol, the energy efficiency is
increasing leading to lower response delay.
Unwanted congestion in the network is avoided
leading to minimum response delay. When there is
less congestion in the network, then it becomes to
efficiently transfer data from sender to receiver with
minimum energy utilization.

Wireless sensor network performance
energy is perhaps the most essential measurement in
a WSN. In fact, any limited resource needs to be
considered in a restricted setting. The lifetime of the
network, however, is remarkable since it constitutes
the upper limit of the usefulness of this network, as
a measure of power consumption. In terms of
availability and security in wireless sensors
networks, service life is also regarded as an essential
element. Maximizing the network's lifetime means
lowering nodes' energy usage. EXxisting energy
conservation techniques major and key factor,
requiring more research into the energy efficiency of
platforms and communication protocols. The
proposed Cross layer LEACH algorithm optimizes
the energy of the network and increases the
performance of the system.
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Abstract:

Colloid carbon spheres were used as templates in a hydrothermal technique to create TiO,- ZnO(1:2)
composite structures. The structural characterization of as-prepared composite was achieved by XRD, FE-SEM,
EDS, and UV-Vis. The photocatalytic studies were evaluated by the decolorization of Congo Red and Methyl
Orange dyes under UV irradiation. The results of photocatalytic activity are mainly attributed to the rate of
photo generated charge carriers. Finally the efficiency of degradation of phtocatalytic activity is brought into

focus. The results will be presented.

Keywords: Hollow Spheres, Hydrothermal synthesis, Carbon sphere, Photocatalytic degradation, Congo Red,

Methyl Orange

Introduction:

From many scientists it is evident that, the
metal oxides like SnO,,TiO,, CuO and ZnO are
used as photocatalysts for degradation of water
consists organic pollutants, usage of solar
energy,and production of hydrogen etc."™. These
Metal/Composite Metal Oxides are acted as efficient
photo- catalysts have high physical and chemical
stability, low cost and nontoxicity>®.Various
methods have been utilized to synthesize composite
structures of metal , metal oxides and their
composites including hydrothermal crystallization,
sol-gel, and chemical precipitation’*etc. In these,
hydrothermal processes starting fromaqueous
solutions are the most commonly used for producing
metal oxide composite structures™’.

Since the Titanium di-Oxide have the high
photosensitivity, not having toxic nature, large band
gap energy, and low cost widely used as
phtocatalyst. Zinc Oxide is also suitable to this due
to their similar band gap energy™. It is very much
interest to synthesize TiO, and ZnO in various
structures, all of them the hollow spherical
structures have low density, high surface area and
permeability*®. According to Sun et al.,8 , produce
the hollow micro spheres by using carbonaceous
polysaccharide microspheres as template prepared
from saccharide solution”.

Now it is reported that , by using carbon spheres as
sacrificial template, synthesize TiO,, ZnO hollow

structures and the composite hollow structure TiO,-
ZnO in the ratio of 1:2. Finally studied the
photocatalytic behavior in the organic dyes of
Congo Red and Methyl Orange.

Experimental:

Synthesizing carbon spheres:

In this analysis, the hydrothermal method
was utilized to create the colloidal carbon
spheres. They dissolved eight grams of glucose in
sixty milliliters of deionized water, which was
subjected to magnetic stirring for sixty minutes.
After that, the solution was added to an autoclave
until about %th of the capacity was filled. The
autoclave was placed in a hot air oven and heated
to 180 degrees Celsius for twelve hours.
Following the hydrothermal process, the sample
was sonicated . The resulting precipitate was
centrifuged three times using methanol-deionized
water, then dried for twelve hours at a
temperature of 80 degrees Celsius in a hot air
oven.

Preparing TiO2-ZnO (1:2) Hollow Spheres

To create the hollow spheres TiO2, ZnO,
TiO2-Zn0O(1:2), carbon sphere templates were
used. In 150ml of Methanol, dissolved 0.25 grams
carbon spheres, along with 45mM titanium tetra
isopropoxide 90 mM zinc nitrate and
ultrasonicate for 3 hours. Then, Magnetic
stirring was applied for 12 hours at room
temperature. To obtain clear product used DI
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water and methanol for centrifuge three times.
Placed the sample in hot air oven by four hours at
80 degree Celsius for drying process. Finally
calcinate the product by using muffle furnace at
500 degree Celsius with the heating rate of 4
degree Celsius per minute.

Characterization:

By wusing Pan alytical xpert3 powder
diffractometer under Cu Ko radiation with a
wavelength of 0.15406 nm, at an operating voltage
of 45 kV to obtain crystalline structures of the
hollow metal spheres. The morphologies, sample
sizes, and composition % of the samples are all seen
by Zeiss Ultra 55field emission scanning electron
microscope integrated with EDX. The absorbance
peaks of prepared instances obtained by UV-Vis
NIR spectrometer of Agilent Technologies.
Photocatalytic Activity Measurement

A 40 milligrams of the sample TiO2- ZnO(1:2) and
dye of Methyl Orange (MO), which is at the
concentration of 10 milligrams per litre in the 40 ml
of DI water was magnetically stirred continuously
and irradiated by a UV- lamp of 54 watts. Up to 270
minutes, for every 30 min time interval, analyzed
the photocatalytic degradation of the solution, which
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reach adsorption/desorption equilibrium by using
UV-Vis spectrometer.

Results and Discussion
XRD:

XRD pattern of the produced samples is

presented in Fig. 1.Determining the size of the
crystalline sample is the Debye-Schererformula®™ is
D = 0.9 M PcosB, where the matching Bragg's
diffraction angle is represented by p, B is the whole
breadth of the peak at 50% of the highest intensity,
D is the size of the crystallite, and the wavelength of
the XRD peak at 0.154 nm.
Figure 1(a) dispersed diffraction pattern makes it
evident how amorphous carbon spheres develop®.
The diffraction patterns of hollow spheres TiO, and
ZnO are shown in Figs. 1b and 1c, respectively, and
TiO, - ZnO composite oxide at 1:2 ratio is shown in
Fig. 1d. Using Scherer’s formula calculated the
average diameters of the TiO,, ZnO, and TiO,-
Zn0O(1:2) hollow spheres and the values are 30.65
nm, 19.36 nm and 3.04 nm respectively. From this it
can be seen that TiO,-ZnO(1:2) have smaller
crystallite size than TiO,and ZnO.
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Figure 1(a)-(d). XRD peaks of the (a)Carbonaceousspheres,(b) TiO, hollow
spheres (c) ZnO hollow spheres (d) TiO2-ZnO(1:2) hollow spheres
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The acquired samples’ SEM images are displayed in Figure 2:(a) to (d).

b

Figure 2 (a)-(d).SEM images of

The SEM image of Fig. 2(a) shows carbon sphere's
shape is spherical, having diameter in the range of
600 nm to 1700 nm. From Fig. 2(b) to 2(d) shows
the SEM image of the TiO,, ZnO and TiO, - ZnO
EDS

The EDS of obtained samples was shown below
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(@) Carbonaceous spheres, (b) TiO, hollow
spheres, (c) ZnO hollow spheres (d) TiO,-ZnO(1:2) hollow spheres

(1:2) hollow spheres and the average diameters are
in the range 480nm,444nm and 1860 nm

respectively.
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Figure 3 (a)-(d). EDS images of (a) carbon spheres, (b) TiO,hollow
spheres, (c) ZnO hollow spheresand(d)TiO, -ZnO(1:2)hollow spheres

The chemical composition was examined from the
EDS spectra, TiO2-ZnO(1:2) hollow spheres
displayed 35.08% and 3.09% atomic yield of Ti and
Zn elements respectively and Oxygen is about
33.53%. Whereas, in case of TiO2 and ZnO hollow
spheres , peaks of Ti and Zn elements are with
atomic percent 19.39% and 53.15%, respectively,
and the respective oxygen percentages are 80.61%
and 46.85% which assures the prepared hollow

spheres. Results also show that titanium ions are
more readily absorbed by zinc ions during the
hydrothermal process on carbon spherical surfaces.
The ions of Titanium and Zinc oxidized to form
TiO, and ZnO respectively. During calcinations, in
order for the carbon sphere to escape, it oxidized
into gas. Ultimately, the composite hollow spheres
of TiO,-ZnO(1:2) were formed"’
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UV-Vis
Below are the acquired samples UV-Vis spectra.
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Figure 4 (a)-(d). UV-Vis images of (a) carbon spheres, (b) TiO,hollow
spheres, (¢) ZnO hollow spheresand(d)TiO, -ZnO(1:2)hollow spheres

The absorption edge wavelengths of carbon spheres,
the investigations shown in Figure 4(a), (b), (c), and
(d) figure out where TiO,-Zn0O(1:2), TiO,, and ZnO
hollow spheres are found, which are approximately
264 nm to 265 nm respectively™

Based on XRD analysis from Figure.1l, the
crystallite size is low for TiO,-ZnO (1:2) hollow
spheres among others. Dye degradation was used to

assess the photocatalytic activity of TiO, - ZnO
(2:2) hollow spheres. After t minutes of reaction, the
Congo Red(CR) and Methyl Orange(MO) dyes
break down by the aforementioned catalyst in the
process of preparing a UV lamp of 54 W while
combining 40 millilitres of each dye at a 10 mg/L
concentration with 40 milligrams of the composite
oxide to test the dyes in various aqueous solutions.
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Figure 5 (a)&(b). UV-Vis studies of (a) Congo Red+ TiO,-ZnO metallic hollow spheres(a),

and(b)Methyl Orange+ TiO,-ZnO metallic hollow spheres

The dye's UV-Vis spectra with catalyst
TiO,-ZnO(1:2) are displayed in Figure.5 (a) and (b)
following 0, 30, 60, 90, 120, 150, 210, and 270
minutes of dark adsorption/desorption. For the two
mentioned dyes, photocatalytic degradation reaches
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its highest level after 270 minutes. Using the dyes
Congo Red (CR) and Methyl Orange (MO),
Figure.6 (a) and (b) shows the degradation
efficiency versus Time of TiO2-ZnO(1:2). These
values shown in the Dbelow table 1
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Figure 6 (a)&(b). Degradation

TimeGming

Efficiency versus Time of TiO,-ZnO (1:2) metallic

hollowsphere combined with dyes of (a) Congo Red(CR) and (b) Methyl Orange(MO)
Table 1. The photocatalytic degradation efficiency versus Time of TiO,-ZnO(1:2) hollow spheres in Congo

Red(CR) & Methyl Orange(MO) dyes

Time Degradation Efficiency(%)
(min) Congo Red Methyl Orange
0 0 0

30 48.78 25.185

60 58.17 33.86

90 70 56.60

120 83.07 63.19

150 90.61 77.25

210 94.83 86.77

270 98.07 91.96

As observed from above, it was concluded thatTiO,-ZnO (1:2) hollow sphere exhibited high photo catalytic

activity in CR than MO due to their heterogeneous structure

Conclusions:
After preparing carbon spheres used as

sacrificial template and synthesized the hollow
spherical structures of Ti0O,,ZnO and TiO,-ZnO
(1:2) successfully. On observing the XRD pattern, it
is evident that the composite hollow sphere have
lower crystalline size when compare with
individuals which gives the structure of composite
hollow sphere is heterogeneous. The compositions
of the samples is obtained by Energy Dispersive X-
ray Spectroscopy and also the absorbance of the
wavelengths by the hollow spheres observed
through UV-Vis spectrometer. The study of photo
catalytic degradation of two dyes viz CR and MO
gives that TiO,-ZnO (1:2) catalyst is worked faster
in degradation at CR than MO.
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Abstract:
Rural development is a multifaceted process encompassing various dimensions, including economic,
social, and infrastructural aspects. In the context of Maharashtra, a state characterized by a diverse rural landscape
and significant disparities in development outcomes, the contribution of social infrastructure to rural development
is of paramount importance. This review research paper aims to analyze the role and impact of social
infrastructure in facilitating rural development in Maharashtra, shedding light on the challenges, opportunities,
and policy implications.The study begins by providing an overview of rural development in Maharashtra,
highlighting key socio-economic indicators and development challenges faced by rural communities. It then
delves into the concept of social infrastructure, encompassing facilities and services such as education, healthcare,
sanitation, transportation, and communication, which play a crucial role in enhancing the quality of life and well-
being of rural residents.
Furthermore, the paper examines the state of social infrastructure in rural Maharashtra, considering factors such
as accessibility, affordability, and quality of services. It analyzes the disparities in access to social infrastructure
across different regions and communities within the state, identifying marginalized groups that are particularly
vulnerable to inadequate infrastructure provision.

Moreover, the study explores the linkages between social infrastructure and various dimensions of rural

development, including poverty alleviation, human capital development, gender equality, and social inclusion. It
discusses how investments in social infrastructure can contribute to improved livelihoods, enhanced productivity,
and overall socio-economic development in rural areas.
Additionally, the paper reviews existing policies, programs, and initiatives aimed at strengthening social
infrastructure in rural Maharashtra. It evaluates the effectiveness of government interventions and identifies
potential areas for improvement, such as decentralized governance mechanisms, community participation, and
innovative financing models.

Overall, this review contributes to the understanding of rural development in Maharashtra by
highlighting the crucial role of social infrastructure in fostering inclusive and sustainable growth. It underscores
the need for holistic approaches to rural development that prioritize investments in social infrastructure alongside
economic and environmental interventions.

Keywords: Rural development, Social infrastructure, Maharashtra, Education, Healthcare, Sanitation,
Transportation, Communication.
Introduction:

Rural development stands as a cornerstone

for fostering inclusive growth and sustainable

Social infrastructure encompasses a wide array of
essential services and facilities that contribute to the

progress in any region, playing a pivotal role in the
socio-economic fabric of a nation. In the context of
Maharashtra, India’s third-largest state by area and
second-most populous, rural development initiatives
hold significant importance due to the substantial
portion of the population residing in rural areas. The
state's rural landscape is characterized by diverse
geographical features, ranging from the fertile plains
of western Maharashtra to the hilly terrains of the
Western Ghats and the arid regions of Vidarbha and
Marathwada. Amidst this diversity, the contribution
of social infrastructure in rural development
emerges as a critical aspect warranting thorough
investigation and analysis.

overall well-being and quality of life of rural
communities. These include but are not limited to
healthcare  facilities, educational institutions,
sanitation facilities, drinking water supply systems,
transportation networks, and community centers.
The provision of adequate social infrastructure in
rural areas not only addresses the basic needs of the
population but also serves as a catalyst for socio-
economic development, empowerment, and poverty
alleviation.

The importance of social infrastructure in
rural development is underscored by its potential to
bridge existing gaps in access to essential services
and resources between urban and rural areas. In
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Maharashtra, where disparities between rural and
urban regions persist despite rapid urbanization and
economic growth, enhancing social infrastructure in
rural areas is imperative to ensure equitable
development and inclusive growth across the state.
Furthermore, the COVID-19 pandemic has
accentuated the significance of robust social
infrastructure, particularly in rural areas, for
effective healthcare delivery, education, and
livelihood support.

Against this backdrop, this review research
paper seeks to explore and evaluate the contribution
of social infrastructure in the rural development of
Maharashtra. By examining existing literature,
policy documents, and empirical studies, the paper
aims to elucidate the various dimensions of social
infrastructure and its impact on rural development
outcomes in the state. Furthermore, it endeavors to
identify key challenges, opportunities, and best
practices in the provision and management of social
infrastructure in rural Maharashtra, offering insights
for policymakers, practitioners, and stakeholders
involved in rural development initiatives.

This paper sets out to shed light on the
critical role of social infrastructure in fostering rural
development in Maharashtra, with the ultimate goal
of informing evidence-based policies and
interventions aimed at improving the well-being and
livelihoods of rural communities across the state.
Background of the study

Rural development has long been a critical
focus area for policymakers and development
practitioners in India, particularly in states like
Maharashtra, which exhibit significant rural-urban
disparities. The state of Maharashtra, with its
diverse geography, rich cultural heritage, and
economic significance, presents a unique context for
studying the contribution of social infrastructure to
rural development.

Historically, rural areas in Maharashtra
have faced numerous challenges, including
inadequate access to basic amenities, limited
educational opportunities, poor healthcare facilities,
and insufficient infrastructure for social services.
These challenges have hindered the socio-economic
progress of rural communities and perpetuated
cycles of poverty and deprivation.

Against this backdrop, the role of social
infrastructure in rural development becomes
increasingly  salient. Social infrastructure
encompasses a wide range of services and facilities
that are essential for enhancing the well-being and
quality of life of rural residents. This includes
educational institutions, healthcare facilities,
sanitation infrastructure, community centers, and
other amenities that promote social cohesion, human
capital development, and inclusive growth.

The significance of social infrastructure in
rural development is underscored by its potential to

Pravin Laxman More

ISSN - 2347-7075

address key developmental objectives, such as
poverty alleviation, health promotion, and human
resource development. Access to quality education,
for instance, not only empowers individuals with
knowledge and skills but also enhances their
employability and income-earning potential, thereby
contributing to poverty reduction and economic
empowerment.

Similarly, adequate healthcare
infrastructure plays a crucial role in improving
health outcomes, reducing mortality rates, and
enhancing the owverall well-being of rural
populations. Access to clean water and sanitation
facilities is essential for preventing waterborne
diseases and ensuring public health and hygiene.
Furthermore, social infrastructure serves as a
catalyst for community development and social
inclusion by providing spaces for collective
engagement, cultural expression, and social
interaction.  Community  centers, religious
institutions, and recreational facilities foster a sense
of belonging and solidarity among rural residents,
strengthening social capital and resilience.

Despite the recognized importance of social
infrastructure, rural areas in Maharashtra continue to
face disparities in access to these essential services.
Factors such as geographical remoteness, inadequate
funding, governance challenges, and socio-cultural
barriers contribute to the uneven distribution and
quality of social infrastructure in rural communities.

Against this backdrop, understanding the
contribution of social infrastructure to rural
development in Maharashtra is crucial for informing
policy interventions, resource allocation, and
development strategies aimed at addressing the
multifaceted challenges facing rural areas. By
enhancing the availability, accessibility, and quality
of social infrastructure, policymakers can foster
inclusive and sustainable rural development, thereby
unlocking the full potential of Maharashtra's rural
economy and society.

Justification
The justification for conducting a review

research paper titled "Contribution of Social

Infrastructure  in  Rural  Development  of

Maharashtra™ is multi-faceted and grounded in the

pressing need to understand and address the

challenges faced by rural communities in

Maharashtra. Below are the key justifications for

undertaking this study:

1. Critical Importance of Rural Development:
Rural areas constitute a significant portion of
Maharashtra’'s  population and  economy.
However, these regions often lag behind in
terms  of  socio-economic  development
compared to urban areas. Therefore, there is a
compelling need to explore the factors
contributing to rural development, with a
specific focus on social infrastructure.
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2. Impact of Social Infrastructure: Social
infrastructure, including healthcare, education,
sanitation, and transportation, plays a pivotal
role in enhancing the quality of life and
fostering socio-economic progress in rural
communities. Understanding the contribution of
social infrastructure to rural development can
inform policy interventions and resource
allocation strategies aimed at addressing rural
disparities.

3. Policy Relevance: The findings of this research
can inform the design and implementation of
government policies, programs, and initiatives
aimed at promoting rural development in
Maharashtra. By identifying the strengths and
weaknesses of existing social infrastructure
systems, policymakers can formulate targeted
interventions to address gaps and enhance
service delivery in rural areas.

4. Empirical Knowledge Gap: While there is
existing literature on rural development and
social infrastructure, there may be a lack of
comprehensive studies specifically focusing on
Maharashtra. This research aims to fill this gap
by providing a detailed analysis of the
contribution of social infrastructure to rural
development in the context of Maharashtra,
thereby contributing to the empirical knowledge
base.

5. Community Empowerment: Understanding
the role of social infrastructure in rural
development can empower local communities,
stakeholders, and practitioners to actively
participate in the planning and implementation
of development initiatives. By involving
communities in decision-making processes,
there is a greater likelihood of identifying
context-specific solutions that address local
needs and priorities.

6. Academic Contribution:  This research

contributes to the academic discourse on rural
development, social infrastructure, and regional
disparities. By synthesizing existing literature,
analyzing empirical data, and offering insights
into the nuances of rural development in
Maharashtra, this study adds to the body of
knowledge in the fields of development studies,
sociology, geography, and public policy.
The review research paper titled "Contribution
of Social Infrastructure in Rural Development
of Maharashtra" is justified by its potential to
inform policy, address empirical knowledge
gaps, empower communities, and contribute to
academic scholarship in the domain of rural
development.

Objectives of the Study:

1. To assess the existing social infrastructure in
rural areas of Maharashtra, including healthcare
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facilities, educational institutions, transportation
networks, and community resources.

2. To examine the role of social infrastructure in
facilitating access to essential services and
amenities for rural communities in Maharashtra.

3. To identify the strengths and weaknesses of
social infrastructure in rural Maharashtra,
considering factors such as availability,
accessibility, affordability, and quality of
services.

4. To explore the impact of social infrastructure on
various dimensions of rural development,
including economic growth, social cohesion,
human capital development, and environmental
sustainability.

5. To investigate the relationship between social
infrastructure development and key indicators
of rural well-being, such as poverty alleviation,
health outcomes, educational attainment, and
employment opportunities.

Literature Review

Social infrastructure plays a crucial role in
facilitating rural development by providing essential
services and amenities to rural populations. In the
context of Maharashtra, a state with diverse socio-
economic and geographic characteristics, the
contribution of social infrastructure to rural
development has been a subject of scholarly inquiry
and policy debate. This literature review aims to
synthesize existing research and insights on the role
of social infrastructure in fostering rural
development in Maharashtra.

Role of Social Infrastructure in Rural

Development:

The concept of social infrastructure
encompasses a wide range of facilities and services,
including education, healthcare, water supply,
sanitation, transportation, and communication.
These elements form the backbone of rural
communities, enabling access to basic needs,
promoting human development, and enhancing
overall quality of life. Numerous studies have
underscored the importance of robust social
infrastructure in driving economic growth, reducing
poverty, and narrowing socio-economic disparities
in rural areas (Bose, 2018; Raut & Mishra, 2019).
Education Infrastructure:

Access to quality education is a
fundamental determinant of rural development,
empowering individuals with knowledge and skills
to participate in economic activities and contribute
to societal progress. Research in Maharashtra has
highlighted disparities in educational infrastructure
across rural regions, with uneven distribution of
schools, inadequate facilities, and challenges in
teacher recruitment and retention (Thorat & Sahoo,
2017; Sharma & Sisodia, 2020). Improving access
to education through the expansion of school
infrastructure, provision of scholarships, and
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implementation of innovative pedagogical practices
has been emphasized as critical for enhancing rural
development outcomes.

Healthcare Infrastructure:

Adequate healthcare infrastructure s
essential for promoting rural well-being and
productivity by addressing health needs, preventing
diseases, and ensuring timely medical treatment.
Studies in Maharashtra have identified gaps in
healthcare infrastructure, including insufficient
healthcare facilities, shortage of medical personnel,
and limited access to essential healthcare services in
rural areas (Waghmare & Shinde, 2018; Ghosh &
Kumar, 2021). Strengthening healthcare
infrastructure through the establishment of primary
health centers, upgrading facilities, and enhancing
outreach programs has been recommended to
improve rural health outcomes and contribute to
overall development.

Water Supply and Sanitation Infrastructure:

Access to safe drinking water and sanitation
facilities is crucial for maintaining public health,
hygiene, and environmental sustainability in rural
communities. Research in Maharashtra has
highlighted challenges related to inadequate water
supply, poor sanitation infrastructure, and
prevalence of waterborne diseases in rural areas
(Patil & Chavan, 2019; Khade & Patil, 2020).
Promoting investments in water supply schemes,
constructing sanitation facilities, and implementing
community-based hygiene promotion initiatives are
seen as key strategies for enhancing rural
development and improving living conditions.
Transportation and Communication
Infrastructure:

Efficient transportation and communication
networks are essential for connecting rural areas to
markets, employment opportunities, and essential
services, thereby facilitating economic growth and
social development. Studies in Maharashtra have
identified deficiencies in transportation
infrastructure, including inadequate road
connectivity, limited access to public transport, and
challenges in last-mile connectivity (Kale & Mane,
2018; Kamble & Sawant, 2020). Enhancing rural
road networks, upgrading transportation facilities,
and expanding access to telecommunications and
internet connectivity have been proposed as
measures to enhance rural connectivity and promote
inclusive development.

Social infrastructure plays a pivotal role in
driving rural development in Maharashtra by
providing essential services and amenities that
contribute to human well-being, economic
productivity, and social cohesion. However,
challenges persist in ensuring equitable access to
education, healthcare, water supply, sanitation,
transportation, and communication infrastructure
across rural regions. Addressing these challenges
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requires concerted efforts from policymakers, local
authorities, community organizations, and other
stakeholders to prioritize investments, implement
effective  policies, and promote inclusive
development strategies that empower rural
communities and enhance their quality of life.

Material and Methodology

Research Design:

This review research paper adopts a
qualitative  research design to explore the
contribution of social infrastructure in rural
development of Maharashtra. Qualitative research
allows for an in-depth understanding of the subject
matter by examining the perspectives, experiences,
and narratives of various stakeholders involved in
rural development initiatives. By synthesizing
existing literature and analyzing secondary data, this
study aims to provide comprehensive insights into
the role of social infrastructure in fostering rural
development in Maharashtra.

Data Collection Methods:

The data collection process primarily relies
on secondary sources, including academic journals,
government reports, policy documents, and other
relevant publications. Secondary data sources offer a
wealth of information on various aspects of rural
development, including the establishment and
functioning of social infrastructure such as schools,
healthcare facilities, community centers, and
transportation networks. The secondary data will be
collected from reputable sources such as the
Maharashtra  government's  official ~ website,
academic databases (e.g., PubMed, JSTOR), and
relevant non-governmental organizations (NGOs).
Inclusion and Exclusion Criteria:

1. Inclusion Criteria:

e Secondary data sources relevant to the topic of
social infrastructure and rural development in
Maharashtra will be included in the review.

e Publications and reports published within the
past two decades (2000-2022) will be
considered to ensure the relevance and currency
of the information.

e Data sources that provide insights into the role
of social infrastructure in addressing key
developmental challenges faced by rural
communities in Maharashtra will be included.

2. Exclusion Criteria:

e Secondary data sources that are outdated or lack
relevance to the research topic will be excluded
from the review.

e Publications that focus solely on urban
infrastructure or rural development in regions
outside Maharashtra will not be included in the
analysis.

e Data sources that do not provide sufficient
detail or empirical evidence to support their
findings will be excluded from the review.

188



I[JAAR Vol.5 No.24

Ethical Consideration:
Data Privacy and Confidentiality:

As the study relies on secondary data
sources, ethical considerations primarily revolve
around ensuring the privacy and confidentiality
of individuals mentioned in the literature. Any
personal or sensitive information obtained from
secondary sources will be handled with
confidentiality and used only for research
purposes.

Attribution and Citation:

Proper attribution and citation will be
ensured for all secondary data sources used in
the review. Academic integrity will be
maintained by acknowledging the contributions
of previous researchers and authors whose work
forms the basis of this review paper.

Conflict of Interest:

The researchers conducting the review
will declare any potential conflicts of interest
that may influence the interpretation or
presentation of the data. Transparency will be
maintained throughout the research process to
uphold the credibility and integrity of the
findings.

This material and methodology outline provides
a structured approach for conducting the review
research paper on the contribution of social
infrastructure in  rural development of
Maharashtra. By adhering to ethical
considerations and employing rigorous data
collection methods, the study aims to contribute
valuable insights to the existing literature on
rural development and social infrastructure.
Results and Discussion

The examination of the contribution of social
infrastructure in  rural development of
Maharashtra yielded several significant findings
and insights. The results are presented and
discussed below:

Access to Education Facilities:

The study revealed that the availability
and accessibility of education facilities in rural
Maharashtra significantly impact the overall
development of the region. Areas with well-
established schools, colleges, and vocational
training centers tended to exhibit higher rates of
literacy, educational attainment, and skill
development among the rural population.
Furthermore, the presence of quality educational
institutions was associated with enhanced
economic opportunities and social mobility,
contributing to the overall socio-economic
development of rural communities.

Healthcare Services Provision:

The analysis indicated that the
provision of healthcare services plays a crucial
role in promoting the health and well-being of
rural residents in Maharashtra. Areas with
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adequate healthcare infrastructure, including
primary health centers, hospitals, and medical
clinics, experienced improved health outcomes,
reduced morbidity rates, and increased life
expectancy. Access to healthcare services also
contributed to poverty alleviation by reducing
medical expenses and productivity losses due to
illness, thereby enhancing the overall quality of
life in rural areas.
Infrastructure

Connectivity:

Infrastructure development, particularly
in terms of transportation and communication
networks, emerged as a key determinant of rural
development in Maharashtra. The presence of
well-maintained roads, bridges, and public
transportation systems facilitated connectivity
between rural communities and urban centers,
promoting economic integration, market access,
and trade opportunities. Additionally, access to
reliable communication infrastructure, such as
mobile networks and internet connectivity,
facilitated  information  dissemination, e-
governance initiatives, and access to online
education and healthcare services, thereby
fostering socio-economic development and
empowerment in rural areas.

Social Empowerment and Community
Development:

The study highlighted the importance
of social infrastructure in fostering social
empowerment and community development in
rural  Maharashtra.  Social infrastructure,
including community centers, public libraries,
and cultural institutions, provided platforms for
social interaction, civic engagement, and
cultural exchange, promoting social cohesion,
identity formation, and collective action among
rural residents. Moreover, the presence of social
infrastructure contributed to the preservation of
indigenous knowledge, cultural heritage, and
traditional practices, enriching the social fabric
of rural communities and promoting sustainable
development.

Challenges and Policy Implications:

Despite the significant contribution of
social infrastructure to rural development, the
study identified several challenges and areas for
policy intervention. These include disparities in
infrastructure provision across different regions,
inadequate funding and resource allocation,
institutional ~ capacity  constraints,  and
governance issues. Addressing these challenges
requires targeted policy interventions aimed at
enhancing infrastructure investment, improving
service delivery mechanisms, strengthening
institutional ~ frameworks, and promoting
participatory approaches to rural development
planning and implementation.

Development and
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Overall, the findings underscore the critical role
of social infrastructure in promoting rural
development and advancing the socio-economic
well-being of rural communities in Maharashtra.
By addressing the identified challenges and
leveraging the potential of social infrastructure,
policymakers can foster inclusive and
sustainable development that benefits all
segments of the rural population.
Limitations of the study

While the review research paper on the
"Contribution of Social Infrastructure in Rural
Development of Maharashtra" provides valuable
insights into the role of social infrastructure in
rural development, it is important to
acknowledge several limitations that may
impact the interpretation and generalizability of
the findings:
Limited Scope: The study may have a limited
scope in terms of geographical coverage,
focusing solely on the rural areas of
Maharashtra. This may restrict the applicability
of the findings to other regions or states with
different socio-economic contexts.
Data Availability: The availability of
comprehensive and up-to-date data on social
infrastructure in rural Maharashtra may pose a
challenge. Limited access to reliable data
sources or incomplete datasets could constrain
the depth of the analysis and the accuracy of the
conclusions drawn.
Methodological Constraints: The research
paper may face methodological constraints,
such as the use of secondary data sources or
survey instruments with inherent limitations.
Methodological issues related to sampling,
measurement, and data analysis could affect the
validity and reliability of the study findings.
Contextual Factors: The study may not fully
account for contextual factors that influence the
relationship between social infrastructure and
rural development in Maharashtra. Socio-
cultural dynamics, political factors, and
historical legacies may  shape  the
implementation and impact of  social
infrastructure projects in rural areas.
Temporal Considerations: The analysis may
be based on data collected at a specific point in
time, which may not capture long-term trends or
changes in social infrastructure and rural
development over time. Temporal
considerations could affect the relevance and
timeliness of the study findings.
External Validity: The findings of the study
may have limited external validity beyond the
specific context of rural Maharashtra.
Extrapolating the results to other regions or
countries  with  different  socio-economic
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conditions may not be appropriate without
considering contextual variations.
Bias and Subjectivity: The research paper may
be subject to bias or subjectivity in the selection
of variables, interpretation of results, and
presentation of conclusions. Researchers'
personal perspectives or institutional affiliations
could influence the analysis and findings.
Despite these limitations, the study provides
valuable insights into the contribution of social
infrastructure  to  rural development in
Maharashtra. Future research efforts could
address these limitations by employing robust
methodologies, incorporating multi-disciplinary
perspectives, and considering a broader range of
contextual factors to enhance the validity and
generalizability of the findings.
Future Scope

The review research paper on the
contribution of social infrastructure in rural
development of Maharashtra provides valuable
insights into the significance of social
infrastructure for enhancing the socio-economic
well-being of rural communities in the state.
While the current study sheds light on the
existing state of social infrastructure and its
impact on rural development, there are several
avenues for future research and exploration in
this field.
Quantitative Analysis: Future studies can
employ quantitative research methodologies to
analyze the quantitative impact of different
forms of social infrastructure on various aspects
of rural development, such as education,
healthcare, sanitation, and access to basic
amenities. Statistical techniques like regression
analysis and econometric modeling can be
utilized to assess the causal relationship
between social infrastructure investments and
rural development outcomes.
Case Studies: Conducting in-depth case studies
of specific villages or regions within
Maharashtra can provide a more nuanced
understanding of how different types of social
infrastructure interventions contribute to rural
development. By examining success stories and
best practices, policymakers and practitioners
can derive valuable lessons for replicating
effective strategies in other rural areas.
Community Participation and Governance:
Future research can explore the role of
community participation and local governance
structures in the planning, implementation, and
maintenance of social infrastructure projects.
Understanding the dynamics of community
involvement and decision-making processes can
inform more participatory and bottom-up
approaches to rural development.
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4. Technological Innovations: With the rapid
advancement of technology, there is a need to
explore how digital innovations and ICT
(Information and Communication Technology)
solutions can be leveraged to enhance the
delivery and  accessibility  of  social
infrastructure services in rural areas. Studies on
the adoption of e-governance platforms, mobile
health applications, and online education
initiatives can offer insights into their potential
impact on rural development outcomes.

5. Sustainability and Resilience: Investigating
the long-term sustainability and resilience of
social infrastructure investments in the face of
climate change, natural disasters, and socio-
economic shocks is essential. Future research
can examine strategies for building resilience
into social infrastructure projects and ensuring
their continued effectiveness in the face of
evolving challenges.

6. Policy Implications: Finally, future studies can

explore the policy implications of findings
related to the contribution of social
infrastructure  to  rural development in
Maharashtra. This includes assessing the
effectiveness of existing policies, identifying
gaps and areas for improvement, and
recommending policy interventions to enhance
the quality and accessibility of social
infrastructure services in rural areas.
The study of the contribution of social
infrastructure in  rural development of
Maharashtra opens up several avenues for future
research, ranging from quantitative analysis and
case studies to exploring the role of technology,
community participation, and governance
structures. By addressing these research gaps,
scholars can contribute to a deeper
understanding of the dynamics of rural
development and inform evidence-based policy
decisions aimed at improving the lives of rural
communities in Maharashtra.

Conclusion:

This review research paper has explored the
significant contribution of social infrastructure to
rural development in the state of Maharashtra.
Through an extensive examination of existing
literature and empirical evidence, it has been
elucidated that social infrastructure plays a pivotal
role in enhancing the quality of life, promoting
economic growth, and fostering sustainable
development in rural areas.

The review has underscored the multifaceted nature

of social infrastructure, encompassing various

dimensions such as education, healthcare, sanitation,
transportation, and community facilities. It has been
demonstrated  that  investments in  social
infrastructure not only address basic human needs
but also serve as catalysts for broader development
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outcomes, including poverty reduction, social
inclusion, and gender equality.
Furthermore, the paper has highlighted the
interconnectedness between social infrastructure and
other sectors of rural development, emphasizing the
synergistic effects that arise from integrated
planning and investment strategies. For instance,
improved access to education and healthcare
facilities can enhance human capital formation,
leading to increased productivity, higher incomes,
and overall economic development.
Moreover, the review has examined the specific
context of rural Maharashtra, considering the unique
challenges and opportunities present in the state. It
has discussed various initiatives and interventions
aimed at strengthening social infrastructure in rural
areas, including government programs, community-
driven projects, and public-private partnerships.
Additionally, the paper has identified key factors
that influence the effectiveness of social
infrastructure investments, including governance
structures, financing mechanisms, stakeholder
engagement, and capacity-building efforts. It has
emphasized the importance of participatory
approaches and  bottom-up  decision-making
processes in ensuring the sustainability and
relevance of social infrastructure initiatives.
Overall, this review underscores the crucial role of
social infrastructure in promoting rural development
and improving the well-being of rural communities
in Maharashtra. By prioritizing investments in
education, healthcare, sanitation, and other essential
services, policymakers can create an enabling
environment for inclusive growth and poverty
alleviation.

This paper calls for continued efforts to strengthen

social infrastructure in  rural Maharashtra,

recognizing it as a cornerstone of sustainable
development and a pathway to building resilient and
prosperous communities.
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Abstract:

Collaboration between academia and industry contributes greatly to better positions in
accreditation bodies, growth and job opportunities, research and development, etc. A productive interface
between industry and academiais crucial in today's information economy.Due to the dynamic nature
of industry and academia, there is an obligation to develop concepts and theories alongthe same lines to
keep up with the changing environment. There is relatively little collaboration between industry and academia
and lessresearch on general paradigms. Collaboration frameworks (Perkmann, Tartari et al.,
2012) were developed in response to changes in the work environments of various companies (Cunningham and
Link, 2014). Industries have always viewed universities as potential sources of new ideas and knowledge,
seeking to expand their knowledge base and improve their ability to provide solutions to society's complex
problems (Perkmann, Neely et al, 2011). According  to Perkmann, Neely et
al. (2011), more and more organizations are collaborating with higher education institutions to achieve their
competence and innovation goals. Academics and decision-makersare now more than ever interested in
the impact of university studies on business innovation. Universities have the opportunity to engage in mutually
beneficial collaborations with businesses that increase educational opportunities and value. This can be
achieved by creating better resources for higher and continuing education, encouraging the exchange of
innovative ideas and technology transfer, and developing an environment conducive to continuous learning.

Keywords: Skill gap, management graduates, University, employability, skills development, higher education

Introduction:

Science and industry are important pillars valuable way for higher education

of our economy. The research explored the role of
industry-university collaboration in improving
educational opportunities and outcomes in the
digital Industry 4.0, using the characteristics of
research and  development, patenting and
development, and artificially mediated curriculum
development. Intelligence New research is published
every year on the importance and outcomes of
university-industry collaboration (UIC). In the
current social and economic situation, colleges
(universities) and industry are under various
pressures. This is especially true for the technology
sector and especially for the information and
communication technology (ICT) sector. The
development of technology is rapidly changing and
disrupting modern business environments, which in
turn affects companies, product life cycles, and
services and creates a constant need for new and
better skills. The financial burden, financial needs
and competitiveness in the research field make
collaboration with industry an important and

institutions.The final goal of a business school is to
develop a candidate in sync with the knowledge,
skills and abilities (KSA) necessary to  face the
realities and volatility of the industry. They
also need to develop communication tools such
as case studies, develop channels of collaboration
with  industry, publish research  and  be
qualified to address industry trends. Students
can use their skills to get ahead. Technology transfer
and commercialization can also take place on an
industrial scale. Industry  can provide business
schools with more virtual or hands-on experiences
to improve students' problem-solving, decision-
making, core and soft skills, as well as traditional
internship programs. Academia is innovative, while
industry is tasked with commercializing
innovation. Collaboration

between companies and universities around  the
world is necessary, and there is no commonly used
paradigm, although ithas  long  been discussed
by both  sides. Business schools and management
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institutes used to operate in isolation
from industry, but  recently the two have become
closer. Both entities will quickly benefit from this
synergy. Industrial processes have become
more complex, and the constantly changing business
environment with the introduction of Industry 5.0
hasrequireda more collaborative response. In
addition to a solid structure, the need for the class is

Vol.5 No.24
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a skilful interface
between industry and academia. This is necessary to
update the  curriculum as per the industry
requirements  withan  emphasis on  new
technology in the waorkplace which will help the
students to become industry-
ready in time. This increases their job opportunities.

Fig -1 Strengthening the Bridge Between Academic and the Industry

Research Methodology

Universities and industry are two important
pillars of the economy. It is the role of universities
to develop skills to meetthe demands of
industry. In today's globalized world, economies
are increasingly interconnected, leading to cross-
border research and development. India, which
aims to become a global innovation power, needs
to focus on collaborative knowledge creation
and information exchange between industry and
universities. Research collaboration is essential, but
other means must also
be created to promote closer collaboration between
universitiesand industry at all stages of
technological development. Although challenges lie

ahead, the government
must establish a coherent policy to enable
collaboration between academia and

industry to flourish and

support technological leadership.

Given the important role of
employers, this study considers industry-
university collaboration  as a mediating  variable
and examines how it mediates the relationship
between university quality management and student
employment.

This research is conducted using secondary content

sources and research observations. For the
research paper, information was
collected from secondary sources such as research
papers, articles and websites that raised awareness
of the problem and helped interpret solutions to
it. Secondary data helped to
understand the differences and  shortcomings  of
previous studies and what additional
material needed to be collected.
The purpose of this study is to shed light on the best
practices that universities must adopt to succeed in
UICs. In particular, research should examine the
challenges faced by universities in implementing
these practices and provide solutions to them. By
identifying and addressing these challenges, this
study aims to provide valuable information to
universities and help them create successful UIC
centres. The objectives of this research are as
follows:

e To investigate the cooperation of the Academy
of Industry in the general growth of higher
education, especially in B-schools.

e Explore new areas of collaboration in line with
the demands of colleges in the field.

Analysis

By 2030, more than 250 million skilled
manpower is required in manufacturing and service
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segments, so there is a growing demand for higher
education in India. The government has started
emphasizing on competency-based assessment, and
industry exposure through live projects, webinars

University Trust

managers
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N
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and business activities. Opportunities such as real-
time projects and internships help build a student's
confidence and prepare them to enter the business
world with the necessary skills and knowledge.

Relationship
p— ;\ c n I “
{ Interactions >‘\ Cooperation
3 7 Contacts
‘,I\_;.'J

 Paricpation

Fig- 2 A theoretical framework over university-industry interactions (from Jonsson et al. 2015)

Cooperation is beneficial both for the
university and companies. Companies not only
acquire talent but also play a role in nurturing it.
Talent is seen as an investment for the company, not
a liability. It helps to match the right job at the right
time, in the right place with the right KSA. Since
each student acquires unique characteristics and
qualities, and the company offers a wide range of
products and services, companies can save on
training and development costs and skill costs in
creating future managers through the links
established with business universities. The interface
between industry and academia has already been
widely discussed. Relations between universities or
research institutes and industry are strengthened by
an established area of common interest. The
education sector in India is developing rapidly and
the rate of growth is fast. India is becoming an
educational powerhouse.

The relationship between academia and
industry is not a donor relationship but is
collaborative and interactive, understanding and
maintaining mutual coherence with each other's
positions and efforts to achieve the real goal of such
partnerships. Create synergy between research and
results. Links between academia and industry are
indeed a mechanism that requires the active
participation and cooperation of all parties involved.
The success of University-Industry Collaboration
(UIC) is highly dependent on the adoption of
common industry best practices. Such practices
require strong planning skills and the ability to
maintain informal relationships, both of which are
necessary to ensure that the project works well. It is
easier for universities to implement these practices,
but there can be challenges in implementing them.
According to the first objective, the challenge is to
find the gap between supply and demand. Also to
explain the information exchange gap. To analyze

the relationship/impact between industry and higher
education and the employability of students, we
need to explore the importance of knowledge
transfer and provide real-time solutions to existing
problems. Then, the second goal is to explore new
areas of collaboration according to the requirements
of the department - academics. New areas of
collaboration can be research and innovation as that
is a key indicator for the growth of any B-school.
Skill development is another area to look at where
all three aspects need to be looked at, for example —
upskilling, retraining and training management as
per industry requirements. Further invention and the
establishment of a centre of excellence would lead
to universities. In summary, it can be said that the
treatment of the system would lead to the growth of
the educational institution and contribute to the
implementation of classroom learning in the daily
activities of the company.

Discussions:

In 2014, according to Manpower's Talent
Shortage Survey, India was ranked third among the
top 10 countries where employers had great
difficulty filling vacancies in their organizations.
This number has been estimated at around 64 per
cent globally, which in itself is proof that despite
management institutes looking for job-ready
candidates, there is still a wide gap between the right
talent. involve the person the company observes.
Among the world's leading economies, India was
second only to Japan, competing with the leading
global economies, with approximately 81 per cent of
the talent shortage. So how do you fill this gap? This
argument highlights the important fact that the
importance of collaboration between industry and
higher education institutions for the growth of
higher education institutions, especially business
schools, urgently needs to be explored. (India
Today, 2020).
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Conclusion:

Industrial scholarsare anew way to
bridge the gap between  the  workload  and
preparation offered in academic
institutions. Linkages  between  industry and
academiaare a  win-win scenario. Management
students should think about entrepreneurship and
use the human talents available in the country to
develop and promote the economy. Universities and

the private sector need to establish good
mutual links and
communication. Such engagement should not

be limited to pre-initiatives and industrial tours, but

should also include other relevant areas such

as curriculum, new

project planning, business acumen,

common R&D practices and

issues in industrial workplaces. Academic

institutions should design the course model in such a

way that the students get ample exposure to the

areas required by the industry. In general, regarding
the quality and competitiveness of teaching.
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Abstract:
This article provides an overview of the Right plagiarism detection tool. It outlines the tool’s working
mechanism, which involves comparing uploaded text against a vast database to identify potential instances of
plagiarism. The article highlights the advantages of Right, including its comprehensive database, advanced
algorithm, user-friendly interface, detailed reports, time-saving capabilities, and contribution to maintaining
academic integrity. By understanding the functionalities and benefits of Right, users can effectively utilize the
tool to ensure the originality of their work.
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Plagiarism Detection Tools:

Plagiarism detection tools are software

applications designed to identify instances of text
overlap between a submitted document and existing
sources. They play a crucial role in maintaining
originality and ensuring academic honesty.

Popular Plagiarism Detection Tools:

Turnitin: A widely used tool in educational
institutions, Turnitin compares submitted papers
against a vast database of academic papers,
websites, and publications.

Copyscape: Primarily used for website content,
Copyscape detects duplicate content across the
web.

Plagiarism Checker X: Offers a free online
plagiarism checker with a comprehensive
database.

Grammarly: While primarily known for
grammar and style checking, Grammarly also
includes plagiarism detection features.

How Plagiarism Detection Tools Work:

These tools typically operate by:

Digitizing the document: The submitted
document is converted into a digital format.
Creating a text fingerprint: The tool generates
a unique digital fingerprint of the document.
Comparing against a database: The
fingerprint is compared against a massive
database of academic papers, websites, and
other sources.

Identifying matches: Any significant matches
between the submitted document and existing
sources are flagged as potential plagiarism.

Plagiarism Detection Software: Free vs.
Commercial:

Plagiarism detection software has become an
indispensable tool for maintaining academic and
professional integrity. These tools scan
documents against vast databases to identify
potential instances of copied content. Let's delve
into the differences between free and
commercial plagiarism detection software.

Free Plagiarism Detection Software

While free options offer a convenient way to
check for plagiarism, they often come with
limitations.

Key Characteristics:

Limited Database: Free tools typically have
smaller databases compared to their commercial
counterparts, which can result in missed
matches.

Basic Features: They often provide essential
plagiarism detection functions but lack
advanced features like in-depth analysis or
originality reports.

Advertisements: To sustain their services, free
tools often display advertisements, which can be
distracting.

Word Limits: Many impose restrictions on the
number of words you can check in a single
scan.

Popular Free Options:

DupliChecker: Offers a basic plagiarism check
with a user-friendly interface.

Plagiarism Checker X: Provides free checks
with some limitations on word count and
features.

SmallSEOTools: Offers a free plagiarism
checker with additional SEO tools
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Commercial Plagiarism Detection Software:
Commercial tools invest heavily in database
expansion, advanced algorithms, and customer
support, making them more reliable and
accurate.

Key Characteristics:

Extensive Databases: They access vast
repositories of academic papers, websites, and
publications, increasing the likelihood of
detecting plagiarism.

Advanced Features: Commercial tools often
offer in-depth analysis, originality reports, and
integration with learning management systems
(LMS).

Accuracy: Due to their larger databases and
sophisticated algorithms, they generally provide
more accurate results.

Customer Support: Commercial providers
typically offer dedicated customer support to
assist users.

Popular Commercial Options:

Turnitin:  Widely used in educational
institutions, Turnitin offers comprehensive
plagiarism detection and originality reports.
iThenticate: A popular choice for publishers
and businesses, iThenticate provides advanced
features and customization options.

Copyscape: Primarily focused on website
content, Copyscape helps identify duplicate
content online.

Grammarly: While primarily a grammar and
style checker, Grammarly also includes
plagiarism detection features.

Choosing the Right Tool:

The best plagiarism detection software depends
on your specific needs. Consider the following
factors when making a decision:

Purpose: Are you a student, teacher, researcher,
or business owner?

Budget: Commercial tools often require a
subscription fee, while free options are available
at no cost.

Database Size: A larger database increases the
chances of detecting plagiarism.

Features: Consider the specific features you
need, such as in-depth analysis, originality
reports, or integration with other tools.
Accuracy: Look for tools with a proven track
record of accuracy.

Advantages of Using Plagiarism Software for
Academic Integrity:

Plagiarism detection software has become an
invaluable tool in maintaining academic
integrity. Here are some key advantages:
Detecting Plagiarism:

Identifies Unintentional Plagiarism: Helps
students and researchers identify instances of
accidental plagiarism, such as improper
paraphrasing or citation errors.
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Deterrence: The presence of plagiarism
detection software acts as a deterrent,
encouraging students to produce original work.
Fairness: Ensures a level playing field for all
students by preventing the unfair advantage of
those who plagiarize.

Enhancing Research and Writing Skills:
Improves Citation Practices: Encourages
students to learn proper citation formats and
accurately attribute sources.

Fosters Critical Thinking: By identifying
areas of potential plagiarism, students are
prompted to analyze and synthesize information
more critically.

Develops Research Skills: Students are
motivated to conduct thorough research and
develop their own arguments.

Saving Time and Resources:

Efficient Screening: Quickly scans large
volumes of text for potential plagiarism.
Reduces Administrative Burden: Streamlines
the process of checking for plagiarism, allowing
faculty to focus on teaching and research.
Protects Institutional Reputation: Helps
maintain  the institution's reputation for
academic integrity.

Promoting Academic Honesty:

Creates a Culture of Integrity: Reinforces the
importance of original thought and intellectual
honesty.

Educates Students: Can be used as a teaching
tool to explain the consequences of plagiarism
and the importance of proper citation.

How to Reduce Plagiarism in Academic
writing?

Plagiarism is a serious academic offense. Here
are some strategies to avoid it:

Understanding Plagiarism:

Know  what constitutes  plagiarism:
Understand the different forms of plagiarism,
including direct copying, paraphrasing without
citation, and mosaic plagiarism.

Learn citation styles: Familiarize yourself with
the appropriate citation style (APA, MLA,
Chicago, etc.) for your field.

Effective Research and Note-Taking:

Develop a strong research plan: Clearly
outline your research questions and objectives.
Take detailed notes: Summarize information in
your own words and record the source
accurately.

Avoid excessive reliance on quotes:
Paraphrase information whenever possible and
use quotes sparingly.

Writing and Citation:

1.

Paraphrase effectively: Restate information in
your own words without changing the original
meaning.
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2. Use quotations judiciously: Enclose direct
quotes in quotation marks and cite the source
accurately.

3. Cite all sources: Acknowledge all information
that is not your own, including ideas, facts, and
statistics.

4. Proofread carefully: Review your paper for

any unintentional plagiarism.

Additional Tips:

Use plagiarism detection tools: Run your

paper through a plagiarism checker to identify

potential issues.

7. Seek feedback: Ask peers or instructors to
review your work for clarity and originality.

8. Develop your own voice: Strive to develop a
unique writing style and perspective.

Conclusion:

Right plagiarism detection tool has
established itself as a valuable asset for students,
researchers, and content creators. Its advanced
features, combined with its user-friendly interface,
make it an effective tool for identifying and
preventing plagiarism. By leveraging Right,
individuals can ensure the originality of their work
and uphold academic standards.
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Abstract:

Acrtificial intelligence, sometimes known as Al, is a recent advancement in the application of technology
in libraries. Artificial intelligence is the computational technique that allows computers to do activities that would
be deemed intelligent if performed by humans. Artificial intelligence in libraries holds the potential to create
machines or computer systems that can think, act, and surpass human intelligence. This development will have a
significant impact on librarianship. At present, libraries around the world use artificial intelligence extensively.
Actificial intelligence has supported in-house library functions like text recognition, document analysis, and
circulation, classification, indexing, and cataloguing. Artificial intelligence will likely help libraries accomplish
more rather than replace librarians, despite the perception that doing so will divide librarians from users. Artificial
intelligence will significantly enhance the services and operations provided by libraries, as well as increase their

significance in today's rapidly evolving digital society.

Keywords: Artificial Intelligence, Librarian, digital society, Library

Introduction: -

Al improves operational efficiency, user
experiences, and information services in libraries.
Al can automate cataloguing and inventory
management, freeing up library staff to focus on
more difficult jobs and individualized patron
services. Machine learning algorithms facilitate
better understanding of user behaviour, enabling
libraries to offer customized recommendations and
optimize resource allocation. Natural language
processing (NLP) empowers libraries to enhance
search functionalities and provide more intuitive
interfaces for accessing information. Overall, Al in
libraries represents a transformative shift towards
more agile, responsive, and user-centric information
environments.  Artificial Intelligence (Al) is
increasingly becoming integral to modern libraries,
offering a range of applications that enhance both
operational efficiency and user engagement. One
significant area of impact is in automating and
optimizing library processes. Al can expedite
cataloguing and categorization, making large
collection management more efficient and accurate.
Automation decreases human error and lets library
personnel focus on higher-level jobs that need
judgment and experience. Another key application
of Al in libraries is in improving user services. Al
technologies enable libraries to analyse large
amounts of data about user preferences and
behaviour. This data can be leveraged to provide
personalized recommendations for books, articles,
or other resources that match individual interests.
For instance, recommendation systems powered by

machine learning algorithms can suggest relevant
materials based on users' borrowing history,
preferences, and even current trends in reading or
research. Natural Language Processing (NLP) is
another crucial Al technology transforming libraries.
NLP enables more sophisticated search capabilities,
allowing users to interact with library catalogues
and databases using natural language queries. This
makes information retrieval faster and more
intuitive, addressing the requirements of a wide
range of users and skill levels. Chatbots equipped
with NLP can also provide instant assistance to
users, answering questions about library services,
operating hours, and resource availability.
Furthermore, Al enhances accessibility in
libraries by enabling the conversion of text to speech
and vice versa, facilitating access to information for
patrons with visual impairments or language
barriers. Al-powered translation services also
support multilingual communities by enabling the
seamless translation of library resources into
different languages. Overall, Al is reshaping
libraries into more dynamic and responsive
information hubs, capable of meeting the evolving
needs of their patrons effectively. As libraries
integrate Al technology, they will become
increasingly more important in encouraging reading,
education, and information access in the digital age.
It is set to transform libraries into innovative and
efficient institutions. Al involves a variety of
technologies and methods that allow robots to
mimic human intellect, learn from data, and execute
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cognitive tasks. Al can change libraries in many

ways.

Firstly, Al enhances operational capabilities
by automating routine tasks such as cataloguing,
sorting, and managing library collections. Machine
learning algorithms can analyse and classify vast
amounts of data, improving the accuracy and speed
of tasks that once relied heavily on manual effort.
This automation allows library staff to redirect their
efforts towards more strategic activities like curating
collections, developing programs, and engaging
with  patrons. Secondly, Al improves user
experience through personalized services and
enhanced accessibility. Al-driven recommendation
systems can suggest relevant books, articles, or
resources based on users' past borrowing history,
preferences, and interests. Natural language
processing technologies enable more intuitive search
interfaces, making it easier for patrons to navigate
and access information within library catalogues and
databases. Additionally, Al-powered tools like
speech recognition and translation services facilitate
access to library resources for diverse linguistic and
sensory needs, fostering inclusivity and broadening
the reach of library services. Furthermore, Al
supports data-driven decision-making in libraries by
providing insights into usage patterns, resource
availability, and community needs. Artificial
intelligence-powered predictive analytics can help
libraries predict demand for items and services,
optimize resource allocation, and improve outreach.
Libraries' use of Al technology improves operational
efficiency and service delivery and reinforces their
position as community hubs for lifelong learning,
research, and cultural enrichment. Using Al to
create dynamic, responsive, and user-centered
libraries in the digital era is proactive.

Here are some specific examples of how Artificial

Intelligence (Al) is being implemented in libraries:

1. Automated Cataloguing and Metadata
Management: Al algorithms are used to
analyse and categorize vast amounts of
bibliographic data, automating the process of
cataloguing and ensuring consistency in
metadata management. This helps libraries
maintain organized collections and improve
search ability for users.

2. Personalized Recommendations: Al-driven
recommendation  systems  analyse  user
preferences, borrowing history, and reading
habits to suggest relevant books, articles, or
resources. For example, libraries can use
machine learning  algorithms to  offer
personalized reading lists or suggest materials
based on similar users' interests.

3. Enhanced Search with NLP: NLP
technologies let libraries create more user-
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friendly search interfaces. Patrons may search
using natural language queries, simplifying and
boosting user happiness.

4. Al-powered Virtual Assistants and
Chatbots: Instantly respond to user queries
about library hours, services, or how to navigate
the website or catalogue. These assistants
improve user assistance and accessibility,
especially after hours.

5. Decision-Making Data Analytics: Al and
machine learning algorithms analyze use data to
reveal patron behavior, resource consumption,
and library usage trends. Data-driven choices
help libraries grow collections, allocate
resources, and improve services.

6. Accessibility Tools: Al technologies like
optical character recognition (OCR) and text-to-
speech conversion improve accessibility for
users with visual impairments by converting
printed materials into accessible formats. Al-
driven translation services also support
multilingual ~ communities by  providing
translations of library resources into different
languages.

7. Predictive  Analytics  for  Collection
Management: Al can predict demand for
certain materials based on historical borrowing
patterns, seasonal trends, or community events.
Libraries can use these predictions to optimize
their collections, ensuring they have the right
resources available when patrons need them.
These examples illustrate how Al s
transforming libraries by enhancing efficiency,
improving user experiences, and expanding
access to information and services in innovative
ways.

The convergence of libraries and artificial
intelligence
Though studies on artificial intelligence in
libraries have been growing over the past few years,
prior studies focused on librarians' opinions on

artificial intelligence. (Wood and Evans, 2018).

Many academics are of the opinion that artificial

intelligence has the potential to significantly alter

library services. Cox (2021) suggested that
librarians should enhance their proficiency in
educating consumers about the utilization of Al in
library services and its ramifications for information
retrieval and exploration. Other research has
observed that numerous librarians express concerns
about the impact of Al on library services due to
various factors such as job stability, practical
applications, and technical challenges. Nevertheless,
the majority of librarians remain hopeful that Al will
generate fresh prospects and expand the possibilities
available to them (Wood and Evans, 2018).
According to the findings of a few studies, librarians
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ought to get involved with professional interest
groups that are experiencing this technology.
Because of the implementation of this technology in
library services, engaging with these experts will
result in the creation of new skills and the
development of new services.
In this age of information explosion, artificial
intelligence in library services will be a game-
changer since it will enable access to reliable
information. A useful instrument for the natural
integration of readers and libraries alike. A
momentum will be given to library practitioners and
consumers through the implementation of Al in
library services.
Through the use of the same platform, readers will
be able to communicate with one another and
receive access to humanized services at a lower cost.
There are a few researchers, such as Hussain
(2020a, 2020b), who have made the observation that
the majority of librarians in poor countries are still
uninformed of the implementation of it in their
libraries. There might be a number of reasons
behind this, including a lack of understanding or the
substantial financial investment that is necessary to
effectively incorporate Al in library services. One
further reason why artificial intelligence is not being
incorporated into library services is that there are not
enough research activities that relate Al to
librarianship. There are certain libraries that have
partially incorporated artificial intelligence, such as
chatbots for virtual reference that employ machine
learning, which is a subtype of Al.
Use of Artificial Intelligence in the Provision of
Library and Information Services

Libraries have always utilized computers
for acquisition, cataloging, and categorization. The
emergence of Al presents a new dimension for
machine intelligence in library services. Information
services like reference, descriptive cataloguing,
technical services, collection development, subject
indexing, database searching, and document
delivery introduce knowledge representation and
natural language processing challenges. The use of
Al in many businesses, schools, hospitals, and
libraries is growing, with intelligent systems
replacing traditional ones. According to Mogali
(2015), artificial intelligence (Al) involves using
computer-based programs and software to execute
various  library  activities and  services.
Senthikumaran and Sreeja (2017) define library
automation as using computers to automate routine
tasks including cataloging, acquiring, charging, and
discharging.
Umahi (2018) emphasized the need of automating
library collections for rapid response and simple
access to information. Integrating Al into library
operations will improve service delivery, but non-
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specialists may struggle to interpret its specific
information. The goal of creating artificially
intelligent computers has significant implications for
librarianship and information services, including
reference,  descriptive,  technical, collection
development, subject indexing, database searching,
and document delivery. The focus is on using
computerized expert systems, such as Artificial

Intelligence (Al), to give recommendations and

decisions for library services.

The Advantages of Artificial Intelligence in

Library Service Delivery

To Western libraries, Al "Robotics" has
long been a boon. These new technologies have the
potential to channel human intelligence by solving
problems, making decisions, and thinking and
learning on their own. More and more applications
of artificial intelligence are cropping up in many
industries, such as medicine, teaching, media, and
commerce. Machines that scan checks, cellphones,
and GPS systems are all ways that artificial
intelligence is starting to seep into our everyday
lives (Nilsson, 2014). When libraries use Al, patrons
will be more likely to try new things and be open to
new kinds of services. The benefits of library
services are immeasurable and can be summarized
as follows:

e Artificial intelligence has the ability to improve
the marketing of information products and
services using a range of channels, including but
not limited to email, voice mail, video
conferencing, machine vision, natural language
processing, voice recognition, and language
translations. These channels are just few of the
many that are available.

e Artificial intelligence in libraries will improve
new services and goals while simultaneously
limiting human errors and fatigue. This will be
accomplished by reducing the amount of
manual daily routines that include finding
information and executing reference operations,
such as desk queries.

e It is possible for artificial intelligence to do
many tasks at once, much like in the movie
"Avatar," and it may interact with users to check
out collections and obtain books. Atrtificial
intelligence has the potential to improve
operational efficiency due to its ability to
manage vast volumes of data, facilitate the
sharing of data, and assist research that spans
several disciplines.

e A number of crimes, including theft, mutilation,
fraud, and others, can be identified with the use
of artificial intelligence in libraries. A forensic
examination of the eye, finger, and face may
also be performed with its assistance, and only
those individuals who have registered can have
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access to the system. As a consequence of the
provision of information services that are both
expedient and useful, the library is able to get
financial support.

e As a result of its capacity to function for
extended periods of time and generate results
that can be relied upon, artificial intelligence
has the potential to strengthen the institution
and make it easier for individuals to engage in
independent study.

e As aresult of the incorporation of analytics and
feedback loops into operations and services,
artificial intelligence has the potential to lower
the cost of delivering services, hence supporting
management in improving the efficiency with
which services are delivered.

e Al increases operational efficiency by
facilitating more flexible and easy workflows.
Since computers are faster and less prone to
error than humans, artificial intelligence (Al)
maximizes  operational  performance and
benefits libraries by improving information
search.

Limitations of Al in Libraries

Acrtificial intelligence in libraries offers

numerous benefits, such as automating routine tasks,
enhancing cataloguing accuracy, and improving user
search experiences through natural language
processing. However, it also presents several
limitations. Al systems can struggle with
understanding the nuances and context of complex
or specialized queries, potentially leading to
incomplete or incorrect information retrieval.
Additionally, there are concerns about data privacy
and the ethical use of user information, as well as
the potential for bias in Al algorithms, which can
perpetuate existing inequalities in information
access. Moreover, the implementation and
maintenance of Al technologies require significant
financial investment and technical expertise, which
may be challenging for libraries with limited
resources. Finally, while Al can assist librarians, it
cannot replace the critical human elements of
personalized service, professional judgment, and the
deep understanding of user needs that librarians
provide.

Conclusion

Al can help libraries better serve clients in
need, both now and in the past. Libraries in
developed and underdeveloped nations are still not
completely aware of this technology. While there is

a large body of material on Al in libraries, it

primarily focuses on specific applications. Al is a

cost-effective way to improve library services.

Libraries play a crucial role in driving technological

innovation. Consider setting enough finances for

incorporating advocacy programs for librarians can

ISSN - 2347-7075

help identify difficulties with Al in library
operations. Librarians can get new skills by
attending Al-related training and conferences. A
policy should be developed to meet both the
strengths and disadvantages of Al in library
services. Librarians' attitudes towards Al adoption in
library operations can be improved by participation
in discussion forums. Despite its status as a
relatively new technology, artificial intelligence is
expanding at a startling rate across a variety of
industries. Very few well-known services, such as
RFID, GIS technologies, chatbots, and virtual
references, are connected to library operations in
both developed and developing nations. Despite this,
the majority of librarians are ignorant of the
existence of these applications. However, however,
the majority of applications, such as big data, the
Internet of Things, and augmented reality, require
high costs, which are out of control for libraries in
both developed and developing countries. Facial
recognition, chatbots, and Google maps are
examples of low-cost applications that can be
associated with library websites.
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Abstract:

Environmental chemistry plays a vital role in understanding and addressing pressing environmental
issues facing our planet. This paper explores the fundamental principles of environmental chemistry, its diverse
applications in various environmental compartments (air, water, soil), and its contribution to solving
contemporary environmental challenges like climate change, pollution, and resource scarcity. Additionally, the
paper examines emerging areas of research within environmental chemistry, such as green chemistry,
bioremediation, and environmental forensics. Throughout the paper, the importance of environmental chemistry
in formulating sustainable solutions and shaping environmental policy is emphasized.

Keywords: Environmental Chemistry, Air Pollution, Water Quality, Soil Contamination, Climate Change, Green

Chemistry, Bioremediation, Environmental Forensics.

Introduction:

The Earth's environment is a complex web
of interconnected systems. Human activities have
significantly impacted this delicate balance, leading
to a myriad of environmental challenges.
Environmental chemistry emerges as a critical
scientific discipline in this context, providing the
tools and knowledge to understand the chemical and
biochemical processes occurring within the
environment (Manahan, 2009).

This paper delves into the multifaceted role of
environmental chemistry in addressing
contemporary environmental issues. We will explore
the core principles guiding environmental chemists
in their investigations, delve into the applications of
environmental chemistry in different environmental
compartments, and showcase its contributions to
tackling crucial problems.

Foundations of Environmental Chemistry

Environmental chemistry draws upon
various scientific disciplines, including chemistry,
biology, geology, and physics, to understand the fate
and behavior of chemicals within the environment
(Boyd & Atwood, 2015). It focuses on key concepts
such as:

Chemical Transformations:

Understanding how chemical compounds
undergo reactions in the environment, such as
oxidation, reduction, hydrolysis, and photolysis.
Chemical Equilibrium: Analyzing how chemical
reactions reach a state of balance, determining the
distribution of chemicals between different
environmental compartments.

Chemical Kinetics: Investigating the rate and
mechanisms of chemical reactions occurring in the
environment.

Thermodynamics: Employing  thermodynamic
principles to predict the feasibility and spontaneity
of chemical reactions within environmental systems.
Applications in Environmental Compartments
Air Pollution: Environmental chemists analyze air
pollutants, their sources, transport mechanisms, and
chemical transformations in the atmosphere. This
knowledge is crucial for devising strategies to
control air pollution, such as designing emission
control technologies and formulating air quality
regulations (Finlayson-Pitts & Pitts, 2000).

Water Quality: Water quality is a major concern
due to contamination by various pollutants such as
industrial  effluents, agricultural runoff, and
pharmaceuticals. Environmental chemists measure
and analyze water samples to identify contaminants,
assess their impact on aquatic life, and develop
remediation strategies like wastewater treatment and
desalination technologies (Hem, 1989).

Soil Contamination:

Soil contamination arises from sources like
industrial waste disposal, agricultural practices, and
accidental spills. Environmental chemists assess soil
characteristics and contaminant levels, identifying
potential risks to human health and ecosystems.
They develop techniques for soil remediation, such
as bioremediation and soil washing (Barriuso et al.,
2008).

Environmental Chemistry and Global Challenges
Climate Change:

Environmental chemistry plays a vital role
in understanding the global carbon cycle and the
greenhouse effect. Chemists analyze greenhouse gas
emissions, study their atmospheric behavior, and
develop strategies for mitigation, such as carbon
capture and storage technologies (Crutzen, 2002).
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Pollution Control:

Environmental chemists utilize their
expertise to develop methods for identifying and
quantifying pollutants in air, water, and soil. They
design pollution control technologies and assess
their effectiveness in reducing environmental
contamination.  Additionally,  they  conduct
environmental risk assessments to predict the
potential impacts of new technologies and chemicals
on the environment (Harrison, 1999).

Resource Management:

Environmental chemistry contributes to
sustainable resource management by analyzing the
chemical composition of resources like minerals,
fuels, and water. Chemists develop methods for
efficient resource utilization and minimize waste
generation. They also explore alternative energy
sources and develop technologies for cleaner energy
production (Liu & He, 2013).

Emerging Frontiers in Environmental Chemistry
Green Chemistry: This field promotes the design
and development of environmentally friendly
chemical products and processes. Green chemists
focus on minimizing waste generation, employing
renewable resources, and designing safer chemicals
with lower environmental toxicity (Anastas &
Warner, 1998).

Bioremediation: Environmental chemists explore
the use of microorganisms to break down or
transform pollutants into less harmful substances.
Bioremediation is a promising strategy for cleaning
up contaminated environments like oil spills and
industrial waste sites (Vidali, 2001).

Environmental Forensics: Environmental chemists
utilize their knowledge and analytical techniques to
identify the sources of environmental contamination.
By analyzing the chemical composition of
pollutants, they can pinpoint the responsible parties
and hold them accountable, leading to better
environmental protection (Murphy & Morrison,
2007).

Environmental Nanochemistry: This emerging
field investigates the behavior and interactions of
nanoparticles in the environment. Environmental
nanochemists assess the potential risks associated
with nanoparticles and develop strategies for their
safe production and use (Hochella et al., 2019).
Environmental Modeling: Environmental chemists
utilize computer models to simulate the behavior of
chemicals in various environmental compartments.
These models help predict the fate and transport of
pollutants assess potential environmental impacts,
and guide the development of effective mitigation
strategies (Chapra, 2008).

The Future of Environmental Chemistry

Environmental chemistry is a rapidly
evolving field continuously adapting to address
pressing environmental challenges. As we face
issues like climate change, resource depletion, and
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emerging contaminants, environmental chemists
will play a critical role in developing innovative
solutions. Here's what the future holds:
Focus on Sustainability: Environmental chemistry
will continue to emphasize sustainable practices
throughout ~ chemical  production,  resource
utilization, and waste  management.  The
development of biodegradable materials and closed-
loop production systems will be key areas of focus.
Advancements in Analytical Techniques: The
development of increasingly sophisticated analytical
tools will allow for more accurate detection and
guantification of environmental contaminants at
trace levels. These advancements will facilitate
more effective monitoring and regulation of
environmental pollution.
Interdisciplinary Collaboration: Environmental
chemistry will increasingly collaborate with other
disciplines  like  ecology, toxicology, and
environmental engineering to achieve a holistic
understanding of environmental issues and develop
solutions with broader impact.

Public Policy and Education: Environmental

chemists can play a vital role in developing sound

environmental policies based on scientific evidence.

Additionally, by promoting public education and

awareness about environmental issues,

environmental chemists can empower individuals to
make sustainable choices.

Conclusion

Environmental chemistry is an indispensable

discipline in addressing the multitude of

environmental challenges facing our planet. By
understanding the chemical processes within
environmental compartments, its applications have
led to advancements in cleaner air, safer water, and

responsible waste management. As we strive for a

sustainable future, environmental chemistry will

continue to provide critical insights and develop
innovative solutions for a healthier planet.
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Abstract:

Fuzzy linear programming (FLP) is a valuable optimization method designed for situations involving
uncertainty and ambiguity. Unlike traditional binary models, which strictly categorize events as black or white,
FLP allows for a continuum of possibilities between these extremes. This flexibility makes FLP applicable to a
wider range of scenarios, reflecting the reality that most situations do not have clear-cut boundaries. In this
discussion, we introduce a novel FLP-based method that utilizes a single membership function (MF) known as
the modified logistics MF. This modified logistics MF is adjusted to reflect the specific characteristics of the
parameters involved, based on thorough analysis. The efficacy of this MF was tested through FLP modeling,
demonstrating its practical utility. The enhanced version of FLP developed here shows promising results,
particularly in applications involving integrated process planning and production scheduling (IPPP). This method
facilitates interaction among the analyst, decision maker and the implementer, thus promoting a collaborative
approach to problem-solving. This process is referred to as FLP interaction. Moreover, the concept of fuzzy set
(FS) self-assembly is introduced for addressing multi-parameter system (MPS) problems, aiming to find
satisfactory solutions. By leveraging their expertise and experience, decision makers, researchers, and

practitioners can use this approach to achieve optimal outcomes.

Introduction:

In previous research, a logistical membership
function (MF) model was established to overcome
the difficulties of employing linear MF to solve
complex decision-making issues. It is expected that
a new type of logistic MF, based on specific
nonlinear (NL) resources, can be designed and
tested for its ability to alter the patterns of real-
world issues. This work examines such NL logistic
MF patterns and their paradoxical modifications in
real-world situations. The first stage in testing this
MF system and its transformation is to apply it to a
digital model that represents the challenge of real-
world  decision-making. Recently, a unique
technique to fuzzy linear programming (FLP)
Created using the modified logistic membership
function. This modified logistic MF is first created,
followed by an analytical technique to assess its
adaptability to unknown factors. FLP is then used to
evaluate the usefulness of this membership function
using an illustrated case. When used to solve real-
world industrial manufacturing challenges, the
developed FLP approach appears promising. This
approach  accepts feedback from analysts,
implementers, and decision-makers, making it an
interactive fuzzy linear programming (IFLP)
method. To solve the mixed product selection
problem, a self-organizing fuzzy system can be
created. Decision-makers, analysts, and
implementers can obtain the best results by

integrating their skills and experiences. Another
study shows the advantages of MF employing an
exponential logistic function (LF).

This work establishes a foundation for
evaluating and comparing the newly constructed
nonlinear membership function (NLMF) with the
findings of this investigation. The newly designed
membership function (MF) should be evaluated
based on intellectual ability to demonstrate its
efficacy in decision-making. This entails developing
numerous goods with high fuzzy probability (FP)
and accounting for multiple variables such as
productivity, product demand, availability, and
service time. Aggregate Manufacturing (APP) is
essential in production systems because it connects
operations and strategies, as well as playing an
important role in enterprise resource planning and
organizational integration. An effective APP should
improve  customer service while lowering
production and inventory expenses. However, some
cost and demand aspects cannot always be
accurately calculated. To solve this, fuzzy logic is
used in a variety of engineering applications to
manage uncertain data, laying the groundwork for
APP programming in uncertain data contexts.

Fuzzy linear programming (FLP) is used to
solve APP problems when background information
is available. An example shows how the model
performs for different a-cut values. A researcher
used a variety of performance indicators (PI) to
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ensure that standard optimization strategies were
used. Complex real-world intelligence techniques
should be utilized to test the newly produced MF to
assure its usefulness in decision-making. To test the
new MF and its associated difficulties, a software
platform is required that not only accepts fuzzy
probabilities but also streamlines FLP to supply
decision-makers with the essential data. Software
like MATLAB and the Linear Programming (LP)
Toolbox are ideal for resolving such FLP issues, as
well as managing multiple FPs and unneeded

A
f(y)=———
) 1+ Be”!

Where the FP Taking DOV into account, where
signifies sharpness and A and B are scalar constants.
When you approach the same thing, the difference
becomes more apparent. When, Configuration (1)
will be identical to that shown in Figure 1. We
adopt this function because, while it is more flexible
than hyperbolic tangent, MF logistic is comparable
to the hyperbolic tangent function in previous
studies. It is also understood that LF and trapezoidal

df  ABpe”

dy 1+Be”
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constraints. In this study, the author employed
MATLAB and the LP Toolkit to tackle real-world
integrated manufacturing challenges in  multi-
parameter system (MPS) environments.
Membership Function

Previous study indicates that when solving
FLP issues, the trapezoidal MF will face hurdles like
as degradation. To address the damage problem,
employ NL LF as a hyperbolic tangent with
asymptotes at 1 and O [6-8]. Here, we use LF for
NLMF, as indicated by,

MF are equivalent. LF is thus deemed to be an
appropriate function for demonstrating the degree of
irrationality. This effort can help the decision-maker
and designer make decisions and implement them.
LF (1) is a non-monotonic activity that can be
utilized to generate fuzzy MF. This is critical
because, in the current unstable context, DOV
represents the acquisition of change

f
Here A,B and y are above zero, d— <0, Here it can be seen that (1) has asymptotes in f(y)=0& f(y)=1

dy
with the proper values of A & B.
Iimﬂzo&limﬂzo

y—® dy y—0 dy

Therefore, by using Cauchy’s rule, we obtain,
. df A
lim—= _AB = 0
yoody  2(1+Be™)

From equation (2) this can be expressed as ,

As y — 0, The scenario isn't really vague so f — 0. From equation (2) we have,

lim 9" |imiﬂ2=o;
y—>00 dy y—>o0 (1_|_ B)

When, g — 0

In addition, LF equation (2) has a vertical tangent at y =Yy,. Where f(y,)=0.5. To demonstrate this, define

tangent as:

||m f (yO +i?_ f (yO)

i—0 ]
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A A
i) — Byo+i) (BYo)
jim f(yo""? f(YO):m 1+Be"” i l1+Be ™ (5)
ABe™(1-e") 0

lim : =
i-0 j(1+ Be” ™)1+ Be™) 0

So, by using Cauchy’s rule,

1) — _ BYo
I|m f(y0+|) f(yO) :Ilm ﬂABe
-0 [ >0 j(1+ Be! ™) (1+ Be™™)
AP _ BYo
lim AWtV =T0) _ g ZAABEZ (©)
i—0 ] i—0 (1+ Beﬂ}’o)

Tomake f(y,)=0.5& f(0)=1 by equation (1),

1 1
Yo =E|n(2+5) .................. (7)

From this we conclude that vertical tangentisat y =Y, .
It may also be demonstrated that the LF has an inflection pointat y =y, suchas f "(y,) =1.
Where f "(y) is the second derivative of f(y) compared to y. Furthermore, it can be demonstrated that

f"(y,)=0at y=y,.And f"(y) isthe third derivative of f(y) compared toy [10-13].

The preceding discussion of vertical, asymptotic, and rotational tangent leads to the conclusion that the
recommended LF is variable [16-17]. In contrast to linear work, this sort of MF provides real-world difficulties.
Based on the definition of LF features, the present MF is completely explained for FLP difficulties in the statistics
below. The next section immediately identifies NLMF as the source of the FLP problem.

1.1 MF Logistics and S-Curve MF

Logistics MF for FLP problem is described as,

0y >,
A .

f(y)= m,yk<y<)’v
Ly=<y,

Where f(y) is the membership function value for 0 < f (y) < 1.

S-curve MF is a variant of LF with specific values of A and B. The principles will be identified by the researcher
[17] represent this LF as MF in S form based on equation (8). We define the S-curve MF as follows:

Ly=<y,
0.9,y =Yy,

A
#(y) = mﬂ%*y< Ye

0.00Ly =y,
0 y>vy,
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Fuzzy Mix Product Problem with output W™

There are nine alternative configurations of
products created from various components, with ten
marketing restrictions, including MPS and demand
limits. Given the ambiguity of these criteria,
utilizing DOS to optimize the benefits of FLP
integration is critical.

Using the LP approach, we will be able to
address the above-mentioned FLP kinds, as well as
the nonlinear size solution for the constraints and
objective functions that can be obtained. The results

Vol.5 No.24
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from Tables 3.1 are summarized. And it
demonstrates that the values improve performance.

Some earlier studies contrasted this approach as an
appropriate way to represent DOS when describing
OF as PF [9-14]. This advice is becoming
increasingly realistic. PF has a range of 319939 to
0.999. We refer to this as 99.9% DOS. As a result, w
* of 207963 has 0.1% DOS. A conceivable solution
isat ¢ = 0.5 (i.e. 50% DOS), with a value of w * as

247000.

Table 3.1: Optimum solution with S-curve MF

Degree of Satisfaction ¢ Optimum Value W’
0.001000 207963
0.022502 216398
0.121470 224527
0.142474 225177
0.224478 225592
0.283608 230332
0.348042 232317
0.414188 234535
0.456242 245439
0.510467 247826
0.524670 268147
0.542077 273526
0.558422 288537
0.778327 291170
0.783527 292077
0.838137 303324
0.859673 305543
0.914147 307862
0.925365 314989
0.935917 319187
0.999000 319939

Optimum Values for various f

Table 3.1 shows the OS with S-curve MF
for DOS (8) and Optimum Values (w*), Table 3.1
compares the variability of OV w * to DOS ¢ for

the value of DOV. The decision-maker will benefit
from seeing such variances for a variety of reasons.

The optimal solution in a nonlinear setting is. Table
3.1 displays the findings for 50% of the DOS and
their matching w * values. It also shows that as ¢

increases, w * decreases. We can conclude that as
DOV and TC conversion grow, w * falls for each
DOS. Table 3.1 shows the results of the IFLP
analysis. This information is extremely important
for the decision maker in making an informed
decision on its implementation following the
dissertation [15-17]. In this study, the membership
value reflects DOS, while w * represents PF. We
can deduce that when DOV increases, so does the
individual's value. This occurrence occurs with real-
world difficulties in an uncertain context.
Distribution of output

Table 3.1 summarizes the relationship between
w * and 0. This table helps decision makers assess

Mahesh M. Janolkar, Kaushik A. Joshi

the value and benefits of DOS 0. Table 4.2 shows
that OV is independent of both DOV and DOS. It is
not possible to conclude that greater DOS values
will result in higher value values. This isn't true.
However, even at the greatest DOV expenses, the
profit margin at 99.9% DOS is the largest.
According to the diagonal values in table, the OV
increases at a lower value. Then the w * value is
decreased to 0.500 < ¢ < 0.750. Finally, the value

of w* rises by these findings show that the correct
resolution (DOS) does not ensure high value (OV).
This suggests that a person will be content with
some DOS regarding decision-making and the
environment.
Conclusion:

The industrial use of FLP interaction was
investigated using a modified S-curve MF and real-
time data from chocolate makers. The issue of non-
compliant MPS was described, with eight scenarios
identified based on non-FP in the FP system, as well
as the required size for each. The FLP approach was
used to measure both value and quality. Given the
multiple decisions required, the mechanisms for
defining the solution and obtaining high profitability
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and DOS are described. It is vital to understand that
bigger earnings do not always equate to higher
DOS. FS self-assembly can be used to produce
satisfactory solutions to MPS problems, allowing
researchers and practitioners to utilize their skills for
the best results.
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Abstract:

The adoption of Al technology by Indian academic libraries is seen as a new catalyst for the growth of
smart libraries. Viewed as an extension of human intelligence, artificial intelligence (Al) has taken the lead in
numerous industries. Artificial intelligence's use in libraries has changed the field in the information sector. This
study has demonstrated the great value of applying and using Al technology in academic libraries to provide a
new standard of flawless efficient library service delivery. The primary objective of this paper is to create a
thorough framework for the strategic integration of Al into the current library systems of Indian academic

institutions.

Keywords: Artificial Intelligence, ICT, Academic Library Systems.

Introduction:

Libraries are becoming less important in a
time of fast technological advancement and the
emergence of artificial intelligence (Al). In the
Indian educational system, academic librarians view
artificial intelligence as an alternative source of
inspiration for creating intelligent libraries. The
general name for the technologies used to gather,
store, edit, and communicate information in
different formats is information and communication
technology, or ICT. Libraries are presently among
the organizations that are primarily employed for
knowledge management, dissemination, and
preservation.

Academic libraries should reposition
themselves in this digital age to better capitalize on
the possibilities of artificial intelligence by
improving the caliber of services they offer. One
new driver for the development of smart libraries is
the academic libraries in India embracing Al
technology. Artificial intelligence (Al) technologies
are already widely recognized as vital tools for
increasing  organizational ~ productivity  and
efficiency. It is suffice to say, therefore, that the
workplace of the twenty-first century has been
significantly impacted by Al technologies.

In this era of information, the employment
of Al in libraries may improve services and provide
users with trustworthy information, which can
promote growth and development. Artificial
intelligence technologies are being used by libraries
to facilitate users' natural integration with the
library. This enables readers to interact on the same
platform, tracks and gathers the specific needs and
information of users, and helps users acquire
accurate information and humanized services at a

cheaper cost and make more informed use of library
resources.

Many libraries  utilize  information
technology (IT) systems for wvarious purposes,
including cataloging, gate systems, and online
public access to catalogs. Currently, most Al
applications used in libraries are conventional
solutions created for the commercial sector;
however, more library-oriented app support (such as
budget, reference, collection creation, etc.) may
emerge in the next years.
Information Retrieval  And
Organization

Libraries have long been used as
information centers, giving patrons’ access to a
broad array of books, periodicals, and other
materials. Search engines and algorithms have made
information retrieval appear simple in the era of
artificial intelligence. But these automated
procedures frequently require deeper contextual
awareness, which libraries provide. Users may
explore and find information more efficiently
because librarians have unmatched competence in
knowledge arrangement and classification. Though
Al technologies have improved digital information
access, there is still a digital divide that restricts
equal access to knowledge. Libraries are essential in
closing this gap by guaranteeing that all people have
access to digital resources and information,
irrespective of their financial situation. Libraries
enable people to acquire vital digital skills, use
internet resources, and critically assess information
through programs like digital literacy campaigns and
public computer facilities. Thus, in the Al era,
libraries continue to support equal knowledge access
and digital inclusion.

Knowledge
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Concept Of Artificial Intelligence

The impact of Al on academic library
activities is therefore likely to be no less complex.
Many times, the term “artificial intelligence" brings
up images of computers or talking robots. The study
of how computers learn (machine learning),
interpret data, and see the world via their eyes
including character recognition, image analysis,
three-dimensional perception, and eye function
modeling is the focus of a branch of computer
science called artificial intelligence. The field of
natural language processing encompasses not only
voice recognition and creation but also the
increasingly  popular  expert  systems and
interpretation and usage of natural language. The
creation and programming of computers to carry out
tasks that call for human intelligence, including
language translation, speech recognition, visual
perception, decision-making, and emotional
processing (The Impact of Al on Information
Technology, Libraries, and Library Services).
During this age, one of the rising technologies is
artificial intelligence (Al).

Acrtificial Intelligence is a widely utilized
technology in library services that has the potential
to revolutionize the finest services in the
information era. The discipline of library and
information science is poised for significant
advancement as artificial intelligence (Al) emerges
as a disruptive technology. Libraries are adopting Al
to boost operational efficiency, improve user
experiences, and provide cutting-edge services since
they are knowledge repositories and information
service providers.

Impact Of Artificial Intelligence In Library
Operations

The methods used to search for and process
information are being altered by artificial
intelligence (Al). Information specialists will be
able to improve their offerings by offering more
effective and customized information search
features. Artificial Intelligence (Al) is the capacity
of a computer or software-controlled device to carry
out operations and activities based on intellectual
properties held by people. Al aims to create systems
that are capable of carrying out a variety of jobs and
actions in an effective manner. Libraries in
industrialized nations have already adopted
technology advancements like virtual reality and
augmented reality to leverage the promise of
artificial intelligence in their operations. These have
significantly enhanced how individuals find
information.Artificial intelligence (Al) has a
profound and wide-ranging impact on library
services, opening up new possibilities to improve
user experience, boost the efficacy and efficiency of
library services, and change the way libraries are
run. Artificial intelligence (Al) technology,
including computer vision, natural language
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processing, and machine learning, can be used to

automate repetitive processes, analyze data, and

offer library patrons individualized services.

Significance Of Ai In Academic Libraries

1. Improved user experience by means of tailored
services and suggestions.

2. Enhanced productivity through the automation
of repetitive processes such as data management
and categorization.

3. Analyzing data to make well-informed
decisions and develop collections.

4. Al-driven content curation and production for
enhanced accessibility and discoverability.

5. Predictive analytics to foresee trends and user
needs.

6. Text and data mining for evidence-based
decision-making and research trend analysis.

7. Al-powered tools that enable accessibility for
individuals with disabilities.

8. Automating digital preservation to ensure
resource accessibility throughout time.

9. Al-powered chatbots and recommendation
systems facilitate collaboration and knowledge
sharing.

10. Competitive edge, economy of scale, and
flexibility for social impact and future-proofing

The Future Of Indian Context Ai-Based

Academic Libraries

Academic libraries should be using Al tools
and approaches to improve their services and better
serve their users, as the emphasis on digitalization,
automation, and data-driven decision-making grows.

Applications with artificial intelligence (Al) can

improve the efficiency with which librarians manage

large collections, speed up laborious processes like
resource  cataloging and  search, provide
individualized recommendations based on user
behavior and preferences, forecast future trends in
usage or research interests, and offer insights that
can guide strategic planning. When putting Al
solutions into practice, ethical issues including data
privacy, bias reduction, and decision-making
openness must be carefully taken into account.

Therefore, it is imperative that academic libraries

establish relationships with tech firms or other

organizations that are creating Al-based solutions
that respect moral principles and satisfy user needs.

The Function Of Artificial Intelligence In The

Automation Of Libraries

Libraries now have to manage enormous
volumes of material, offer effective services, and
guarantee a flawless user experience in the digital
age. Automation and information technology
integration have drastically changed traditional
library systems. Artificial Intelligence (Al) is one
such transformational technology that could
completely change library services and operations.

Artificial intelligence (Al) integration has emerged

as a key area of concern for libraries as they change
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in the digital era, presenting a range of benefits and
problems. Al is a technology that is frequently
employed in library services and has the ability to
completely transform the greatest products available
in the information age. W.ith intelligent
recommendations catered to their individual
requirements, patrons using Al-enabled libraries
may now explore the world of information like
never before. All things considered, Al can improve
the library experience for patrons as well as library
personnel through creativity and astute decision-
making. The use of computers and similar data
processing technology in libraries has come to be
known as "library automation™ in general. The areas
of information retrieval, automatic indexing and
abstracting, and automatic textual analysis are often
separated from library automation.

Avrtificial Intelligence (Ai) In Library Services

Acrtificial intelligence (Al) seeks to imitate
or reproduce human cognitive functions in machines
so they can evaluate information, make choices, and
adjust to changing circumstances. Libraries have
historically been repositories of knowledge and
information, but with the advent of artificial
intelligence (Al), they are undergoing significant
transformations in how they deliver services and
engage with their patrons. The integration of
Artificial Intelligence (Al) into Library and
Information Science (LIS) offers immense potential
to revolutionize library services, enhance user
experiences, and improve information access and
management.

A number of library functions, including
cataloging, classification, recommendation,
reference, discovery, and preservation, can benefit
from the application of artificial intelligence. Al, for
instance, can assist librarians in improving the
quality and consistency of bibliographic entries,
automating the development and extraction of
metadata, and spotting and fixing mistakes and
inconsistencies. Based on their tastes, behavior, and
context, Al can assist librarians in making
recommendations that are pertinent and personalized
for their clients. Through the use of semantic
analysis and natural language processing, Al can
help librarians respond to a wide range of
complicated and varied questions. Additionally, by
applying data mining and machine learning, Al can
assist librarians in finding new and emerging
subjects, trends, and patterns in the information
ecosystem. Moreover, Al can use optical character
recognition and picture recognition to assist libraries
in digitizing and preserving their holdings.

Ai's Advantages For Library Services:

Artificial intelligence (Al) holds great
promise for librarians and their clients in a number
of areas, including enhancing the precision and
effectiveness of library data, highlighting the
importance and variety of services and resources,
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increasing information accessibility, and fostering
creativity and learning. Al can help librarians in
many ways, such as by taking over laborious and
manual tasks, reducing errors and inconsistencies in
data, offering personalized user recommendations,
facilitating anytime, anywhere library interactions,
and making it easier to find new material.

Artificial intelligence (Al) has been used in
a variety of library services, and numerous studies
have highlighted the potential advantages of Al.
Chatbots are one of the main uses of Al in library
services. These virtual assistants can help users right
away by responding to their inquiries and pointing
them in the direction of pertinent resources. Al in
library services has a bright future ahead of it.
Personalization, accessibility, automation,
collaboration, and innovation are just a few areas
where Al may be further integrated. To successfully
integrate Al into library services, academics, and
library workers need to be flexible, innovative, and
adaptable.

Availability Of Artificial Intelligence Integration

In Library Services :

Artificial intelligence (Al) is advancing at a
rapid pace, revolutionizing several industries,
including libraries. It can be claimed that major
libraries, like academic libraries, have begun to
adopt the use of Al, though not as quickly as large-
scale enterprises, because the use of Al in libraries
involves significant investment in infrastructure,
money, and training. While there are certain
challenges in integrating Al into library services,
there are also many benefits that can boost
effectiveness and efficiency and enhance user
experience.

Advantages:

1. Better search and discovery: Al-powered
recommendation engines and search engines
make it easier and faster for consumers to find
pertinent content.

2. Improved user experience: Chabot’s can offer
tailored and prompt customer support,
improving the convenience and smoothness of
the user experience.

3. Enhanced efficiency: Al can reduce the time
and effort needed to process and organize
collections by automating repetitive processes
like classification and cataloging.

4. Better Allocation of Resources: Al can assist
libraries in making knowledgeable judgments
regarding the acquisition and distribution of
resources.

Conclusion:

The importance of artificial intelligence is
growing every day. The importance of artificial
intelligence is growing every day. Notwithstanding
the many advantages of using and utilizing Al in the
provision of library services, libraries still face a
number of obstacles, including limited funding, a
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lack of technical expertise, job loss, and an epileptic
power supply. As Al becomes more widely used,
library employees will need to keep learning new
skills. Programs for professional growth and training
are crucial, but they can take a lot of time and
money. Libraries have to guarantee the efficient and
successful management and provision of their
services. Artificial intelligence must be integrated
into academic libraries in every aspect. Academic
libraries may find it difficult to effectively use and
deploy Al technology due to a technological skills
gap and the staff members' lack of technical
experience. The application of artificial intelligence
in academic libraries in India may face challenges if
library staff members are not properly trained and
retrained to keep up with the rapidly evolving
technological landscape. It is strongly advised that
academic libraries in India fully embrace integrating
artificial intelligence into their daily operations.
Suggestions:

o8]

The study's conclusions led to the following
recommendations being made.

Academic libraries must ensure that they
provide ongoing training and development
opportunities for all their staff to enable them to
effectively implement artificial intelligence
within the library system. Academic libraries
should make it a priority to offer continuous
training and development opportunities to their
entire staff, empowering them to proficiently
integrate artificial intelligence into the library
system.

Policies that would direct the use and use of Al
should be implemented with flexibility

The parent organization should provide reliable
infrastructure and a backup power supply.

The library should be given enough money in
order to support Al. Arranging workshops,
seminars, video conferences, and other types of
trainings to help library employees keep current
in this technologically advanced world.

It is advisable for libraries that intend to
introduce or have already included artificial
intelligence into their operations to provide their
staff with ongoing training and retraining on the
use of this technology.

In order for academic libraries to keep up with
the most recent standards for the use of Al in
libraries, government and library management
must work together to provide a path ahead.
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Abstract:

Vishwa Guru is a Sanskrit word. Vishwa means world and guru mean guide. The whole word means
world leader or teacher to the world or universe. India is the largest democracy in the world and the people of
India see becoming world masters. with a population over 1.423 billion which is the biggest population in the
world with a very large diverse culture, language, and religion which is very rich, old and Prosperous. India's
progress towards Vishwa guru can be seen from many points such as economic, social, political, international
relations, science and technology, defence, environment, education, disaster management, spirituality, food, and
humanitarian perspective. India's foreign policy, military strength, natural and artificial disaster management, the
conflict between nations, environmental balance, temperature rise, energy, summits and organisation, economic
exchange, development, etc. for this reasons India becomes more prosperous and powerful. Indian diaspora is
increasing and the whole world is getting to know this soft power. India never supports unipolarity or bipolarity,
India has the mindset of the Multipolarity concept. Hence India will become a good leader. India’s moto towards
world from a humanitarian perspective and from Vasudev Kutumbakam’s (World is One Family) concept journey
India will become Vishwa guru by 2047. the research paper aims to provide a nuanced and critical analysis of
India's identity as a Vishwaguru, while also highlighting its potential and contributions to the world. It aims to
offer insights and recommendations for policymakers, scholars, and the general public to better understand and
appreciate India's role in the contemporary global context.

Keywords: Vishwaguru, leadership, India, Democracy,

Diplomacy, Foreign Policy, Education.

International Relation, Culture, politics, Peace,

Introduction:

Vishwa Guru or Vishwaguru is a Sanskrit
phrase and idea which translates to world or global
teacher, world guru, tutors of the world, world
leader, or teacher to the world or universe.

"Vishwaguru” is a term that refers to a
world teacher or a guru who has the potential to
teach and guide the entire world. Their teachings
and guidance will help countless people/countries to
find purpose, meaning, and happiness in their lives,
and they continue to inspire us to strive for greatness
and excellence in all that they will do. The concept
of India being a "Vishwaguru" is based on the belief
that India has a rich cultural heritage and has
contributed significantly to the world's knowledge in
various fields such as philosophy, spirituality,
mathematics, Military, medicine, and literature.

Vishwa guru is a term used to describe
individuals who possess great knowledge, wisdom,
and experience and are committed to sharing this
knowledge with others. Their teachings and
guidance will help countless people/countries to find
purpose, meaning, and happiness in their lives, and
they continue to inspire us to strive for greatness and
excellence in all that they will do.

Historical perspective:

India’s rich and diverse cultural history
dates back thousands of years. From the Indus
Valley Civilization to the Maurya Empire, India has
seen the rise and fall of many great civilizations.
India’s ancient texts, such as the Vedas, Upanishads,
and Bhagavad Gita, are considered to be some of the
most important philosophical and spiritual works in
the world. The Vedic period is the period that
followed the decline of the Indus Valley
Civilization. This period of Ancient India had the
greatest, prosperity in terms of Hindu religion, in
terms of richness, in terms of literacy, in terms
power to control the world. It is characterized by a
pastoral lifestyle and adherence to the religious texts
known as The Vedas. The great religious and
literary works of the Puranas, the Mahabharata,
Bhagavad-Gita, and the Ramayana all come from
this period. The Vedic period had the greatest kings
and their kingdoms also literature of that period is
known as superior in the Hindu religion. Bhagwat
Gita encourages us to live life with purity, strength,
discipline, honesty, kindness, and integrity to find
our purpose and live it fully.

Indian philosophy and spirituality have
profoundly influenced the world, shaping how
people think and perceive the world around them.
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The teachings of Indian philosophy and spirituality
have helped to promote social consciousness, ethical
values, religious tolerance, and the pursuit of inner
peace and harmony. The influence of Indian
philosophy and spirituality can be seen in various
fields and continues to inspire and influence people
all over the world. The diversity of India's cultural
heritage can be traced back to its ancient history,
which saw the rise and fall of many great
civilizations. The country's culture has been shaped
by various influences, including those of invaders,
traders, and migrants.

Cultural Diversity

India is known for its rich cultural diversity,
which is reflected in its art, music, dance, food, and
clothing. India has a diverse population that speaks
over 1,600 languages and dialects and follows a
variety of religions and cultural practices. The
country's diverse population, languages, religions,
and cultural practices have contributed to its unique
and vibrant cultural heritage. Indian festivals,
cuisine, art, music, and clothing are all reflective of
this diversity and continue to inspire and fascinate
people from all over the world.

India's soft power, including its culture,
spirituality, and philosophy, has also played a
significant role in promoting global peace and
cooperation. Indian spiritual leaders such as
Mahatma Gandhi and Swami Vivekananda have
profoundly impacted global peace movements, and
the country's rich cultural heritage has inspired
people from all over the world.

4. Contribution to the world

India has made significant contributions to the world
in various fields, including mathematics, science,
literature and arts, yoga, meditation, and Ayurveda.
India's contributions to the world in the fields of
mathematics, science, literature and arts, yoga,
meditation, and Ayurveda have had a significant
impact on the world. These contributions have
helped to shape the way people think and perceive
the world around them and continue to inspire and
influence people from all over the world.

Mathematics: India's contributions to
mathematics are well-known and include the
invention of the decimal system and the concept of
zero. Indian mathematicians also made significant
contributions to algebra, trigonometry, and
geometry, and developed the concept of infinity.

Science: India has a rich tradition in
science, with ancient texts such as the Vedas and
Upanishads containing references to astronomy,
physics, and biology. Indian scientists also made
significant contributions to the field of medicine,
with Ayurveda being one of the oldest medical
systems in the world.

Literature and Arts: Indian literature and
arts are renowned for their diversity and richness.
Ancient texts such as the Vedas, the Mahabharata,
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and the Ramayana are considered to be some of the
greatest literary works in the world. Indian art,
including sculpture, painting, and architecture, is
also renowned for its beauty and intricacy.

Yoga and Meditation: India is the birthplace
of yoga and meditation, which have become popular
all over the world for their numerous health benefits.
The practice of yoga and meditation can help reduce
stress, improve flexibility, and promote overall
health and well-being.

Ayurveda: Ayurveda is an ancient system
of medicine that originated in India over 5,000 years
ago. It emphasizes the use of natural remedies and
treatments and has been recognized as a valuable
system of medicine by the World Health
Organization.

India’s role in promoting global peace and
cooperation

India has played a significant role in
promoting global peace and cooperation over the
years. The country has always been committed to
the principles of non-violence, tolerance, and
peaceful coexistence, which have been integral to its
culture and philosophy. India has actively
participated in various international organizations
and initiatives aimed at promoting global peace and
cooperation. Some countries in Asia and Africa
decided not to join the group of America and Russia
in 1946 which started the ‘non-alignment
movement’. From this movement, India adopted a
peaceful and separatist policy and led many
nations along with it. The country is a founding
member of the United Nations and has played an
important role in the organization's peacekeeping
operations. India has also been an active participant
in various regional organizations such as the South
Asian  Association for Regional Cooperation
(SAARC) and the Indian Ocean Rim Association
(IORA).

India's commitment to non-violence,
tolerance, and peaceful coexistence, its active
participation in international organizations and
initiatives, and its contributions to global nuclear
disarmament,  counterterrorism, and  regional
integration, have all helped promote global peace
and cooperation. The country's soft power, including
its culture and spirituality, has also played a
significant role in inspiring people from all over the
world to work towards a more peaceful and
cooperative global order.

Foreign Policies and their emphasis on peaceful
coexistence

India’s  foreign  policy has always
emphasized peaceful coexistence and good
neighbourly relations with other countries. The
country has always been committed to the principles
of non-alignment and non-interference in the
internal affairs of other countries. Recently PM of
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India said that ‘This is not an era of war’ on
Ukraine-Russia war.

India's foreign policy is based on the
principles of Panchsheel, which were first proposed
by India and China in 1954. The five principles of
Panchsheel are mutual respect territorial integrity
and sovereignty, mutual non-aggression, mutual
non-interference in each other's internal affairs,
equality and mutual benefit, and peaceful
coexistence.

India has been a strong proponent of
multilateralism and has actively participated in
various regional and international organizations,
including the United Nations, the World Trade
Organization, and the G20. The country has also
been actively engaged in regional groupings such as
the South Asian Association for Regional
Cooperation (SAARC), the Bay of Bengal Initiative
for Multi-Sectoral Technical and Economic
Cooperation (BIMSTEC), and the Indian Ocean
Rim Association (IORA). The country has been
actively engaged in regional and international
organizations and has played a key role in
promoting regional stability and resolving conflicts
through peaceful means. India's emphasis on
economic diplomacy and regional integration has
also contributed to greater economic cooperation
and stability in the region.

India’s Contribution to the United Nations and
Other International Organizations

India has developed strong diplomatic
relations with countries across the world, including
with major powers such as the United States, Russia,
China, and the European Union. India has also
developed strategic partnerships with key countries
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in its neighbourhood, including Nepal, Bhutan,
Bangladesh, Sri Lanka, and Afghanistan. India has
also been involved in various regional and global
initiatives aimed at promoting economic growth and
development, such as the BRICS grouping
(comprising Brazil, Russia, India, China, and South
Africa), the Shanghai Cooperation Organization,
and the G-20. India has also been actively engaged
in promoting South-South cooperation, including by
providing technical and financial assistance to other
developing countries.

India recently takes the presidency of G20
for 2023 which is the biggest step towards
Vishwaguru. The tagline for the G20 is Vasudev
Kutumbakam (World is One Family) which shows
the belief, unity and leadership of India. As G20
President, India would be able to lead discussions on
key global issues, including climate change,
economic growth, financial stability, and trade.
India would also be able to promote its vision of a
more equitable and sustainable world, including by
advocating for the inclusion of developing countries
in the global economy and by promoting the use of
technology and innovation to drive growth and
development.

India would also be able to showcase its
expertise in areas such as renewable energy, digital
innovation, and skill development, and promote the
use of these technologies to drive sustainable growth
and development globally. India's G20 presidency
could also provide an opportunity for India to
deepen its engagement with countries in the Indo-
Pacific region, including by promoting initiatives
such as the QUAD and the Indian Ocean Rim
Association (IORA).
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Indian Diaspora:

The Indian diaspora plays an important role
in promoting India’s image as a Vishwaguru. Indian
communities around the world have contributed to
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various fields, including science, technology,
business, arts, and culture. They have also helped
promote Indian culture and traditions by organizing
events, festivals, and celebrations. In recent years,
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the Indian government has also launched initiatives
like "Make in India," "Digital India," and "Skill
India" to promote economic growth and
development. The Indian diaspora has been actively
involved in these initiatives by investing in India,
promoting Indian products and services, and sharing
their expertise and knowledge.

Health and Disaster and Humanitarian
Diplomacy:

Health diplomacy is a form of soft power
that is being used in the 21* century. Against the
outbreak of the COVID-19 pandemic, India has
played an important role in addressing the demand
for pharmaceuticals, diagnostics, and for vaccines to
demonstrate India’s global health diplomacy. The
“Vaccine Maitri’ initiative in many ways reinforced
India’s credentials as the “pharmacy of the world”.

For India, respecting sovereignty lies at the
heart of providing Humanitarian Assistance and
Disaster Relief (HADR). India not only safeguards
the Indian citizens from conflict zone by using its
hard power capabilities, but it also succeeds in
projecting its soft power by evacuating foreign
nationals of developed countries. Indian people
studying or living in Russia and Ukraine were
caught in a state of war during Russia-Ukraine war,
India appealed to both nations to reduce the nature
of war and then bring all the citizens back to their
homelands safely through ‘operation Ganga’. India
Successfully completes many operations not in India
but also in foreign countries. E.g., Operation Maitri,
Operation Rahaat, Kuwait Airlift and many more.

In disaster situations, India has provided
humanitarian aid and support to countries affected
by natural disasters such as earthquakes, cyclones,
and floods. India has also been a leading contributor
to the United Nations Disaster Response Teams,
providing both financial and logistical support.
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India has also been actively engaged in
humanitarian diplomacy, particularly in the context
of refugee and migrant crises. India has provided
support to countries hosting large numbers of
refugees, including those from Afghanistan, Syria,
and Myanmar. India has also been a strong advocate
for the rights of refugees and migrants, working to
ensure their protection and welfare.

Economy:

India has been one of the fastest-growing
major economies in the world, with a GDP growth
rate averaging around 7% over the past decade. The
country has also undertaken significant economic
reforms in recent years, including the introduction of
the Goods and Services Tax (GST) and the
Insolvency and Bankruptcy Code (IBC), which have
helped improve the ease of doing business in India.

India has emerged as a major player in the
global economy over the last few decades. The
country's economic liberalization and reform
policies in the early 1990s significantly improved
economic growth and development. India's
economic growth has been largely driven by its
services sector, which includes information
technology, business process outsourcing, and other
knowledge-intensive industries.

India has also actively pursued economic
cooperation with other countries and regions. The
country has signed several free trade agreements
with other countries and regions. India has also been
actively participating in various international forums
and organizations, such as the G20, the World Trade
Organization, and the International Monetary Fund.
The country has been advocating for greater
economic cooperation and coordination among
countries and has been working towards
strengthening the global trading system.

Gross Domestic Product 2021:

Ranking Economy (Millions of US dollars)
1 United States 2,33,15,081
2 China 1,77,34,063
3 Japan 49,40,878
4 Germany 42,59,935
5 India 31,76,295
6 United Kingdom 31,31,378
7 France 29,57,880
8 Italy 21,07,703
9 Canada 19,88,336
10 South Korea 18,10,956
11. Russia Federation 17,78,783

Sources: Gross Domestic Product Report 2021 from worldbank.org

India's economy is also diverse, with a
strong agricultural sector, a growing manufacturing
sector, and a rapidly expanding services sector. The
country is also home to a large pool of skilled and
educated human capital, which has helped fuel
growth in sectors such as information technology
(IT) and biotechnology. India's technology and
innovation sector, in particular, has been growing
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rapidly, with the country emerging as a major player
in areas such as software development, e-commerce,
and digital payments. India is also home to a
growing number of start-ups and entrepreneurial
ventures, which are driving innovation and growth
in the country.
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Unicorns:

The term ‘Unicorn’ refers to the rarest of
the rare startups which become Unicorns attaining a
valuation of more than USD 1 billion. The Indian
Startup Ecosystem, the third-largest in the world in
the number of Unicorns, as of 5th May 2022, is
home to 100 unicorns with a total valuation of USD
332.7 billion. 2021 experienced a huge surge in the
number of unicorns, registering a total of 44 startups
entering the Unicorn club through the year with a
total valuation of USD 93 billion. In the first four
months of 2022, India has given birth to 14 unicorns
with a total valuation of USD 18.9 billion (PIB,
2022). The high number of start-ups is part of the
reason India has made remarkable progress in the
global innovation index ranking finding a place in
the top 40, said the annual report released by the
World Intellectual Property Organisation (WIPQO) on
29 September, 2022.

Indian politics:

India’s democracy as a Vishwaguru is an
important example for the world, as India is the
world's largest democracy and has a long history of
democratic institutions and practices. India's
democracy is based on the principles of universal
suffrage, regular free and fair elections, and the rule
of law. These principles are enshrined in the
country's constitution and have been upheld by
independent institutions such as the Election
Commission and the judiciary. India has also been
instrumental in promoting democratic values
globally.

India has been an active participant in
international forums and has advocated for
democratic values and principles. India has also
provided support for democratic movements in other
countries. Indian democracy has been a leader in
promoting democratic values globally, and its
success is recognized and respected internationally.
However, there is still room for improvement, and
efforts need to be made to address the challenges
faced by Indian democracy.

In the realm of Indian politics, the idea of
India as a Vishwaguru may be invoked by some
political leaders or parties as part of their ideological
vision or agenda. They may use this concept to
highlight India's historical and cultural achievements
and to promote nationalistic or cultural narratives.
For instance, some political leaders may emphasize
India’s contributions to science, philosophy, and
spirituality to project India as a global leader in
various forums, including international relations.
Building Connectivity:

India signed a memorandum  of
understanding with Afghanistan for construction of
the Lalandar (Shatoot) Dam in the war-torn nation

on a tributary of the Kabul River that would provide
safe drinking water to over 2.2 million people in the
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capital city and boost cross country irrigation
facilities. Since 2001, when the US-led war on
terrorism ousted the Taliban regime from Kabul,
New Delhi had pledged and implemented
development and reconstruction projects worth more
than $3 billion. India has built roads, dams,
electricity transmission networks and substations,
schools, and most prominently, the Afghan
Parliament. The Afghan Parliament in Kabul was
built by India for $90 million. It was inaugurated in
2015, by Prime Minister Narendra Modi. It was a
gift from India to the war-ravaged nation. Nepal has
formally awarded the much-touted West Seti
Hydropower Project and Seti River Project in
western Nepal to India through a negotiation
window, nearly four years after China withdrew
from it. These types of building construction, and
connectivity increases the good relationship between
that country.

Commonwealth diplomacy:

The Commonwealth is a unique association
of 54 equal member states, and 2.4 billion people
spanning six continents, and accounting for a third
of the World Trade Organisation, a quarter of the
G20, and a fifth of all global trade. India is a
founding member of the modern Commonwealth,
and home to nearly 60% of Commonwealth citizens.
India is the fourth largest contributor to the overall
budget of the Commonwealth (High Commission of
India, London) As a leading member, India provides
impressive support to Commonwealth members,
including funding to the Commonwealth Small
States offices in New York and Geneva, training for
officials from Commonwealth governments, and in
2019 held the first Commonwealth cricket camp.
(British High Commission, 2022).

Implementation to be Vishwaguru:

In order to make India a knowledge
superpower, to acquire requisite skills and
knowledge among students and to address
manpower shortages in science, techn