
 

324 

 

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

 

ISSN – 2347-7075 Impact Factor – 7.328 
Peer Reviewed Bi-Monthly   

 Vol.11 No.1 September  – October 2023  
 

An Investigation Into A Number Of Different Types Of Analytic 

Functions Involving The Jackson Q-Difference Operator 
 

Asma Fatima Abdul Jabbar
1
 & Dr.Vineeta Basotia

2
  

1
Ph.D. Research Scholar, Department of Mathematics, Shri. J.J.T. University, Rajasthan, 

India 
2
Professor and Research Guide, Department of Mathematics, Shri. J.J.T. University, 

Rajasthan, India 
Corresponding Author - Asma Fatima Abdul Jabbar 

DOI - 10.5281/zenodo.10426578 
 

 

Abstract: 

At the turn of the previous century, Frank Hilton Jackson was responsible for the 

methodical development of q-calculus as a direct consequence of the groundbreaking work 

done by Euler and Heine. Jackson is responsible for developing the principles of the q-

derivative via the work that he did. By making use of a linear operator connected to the q-

binomial theorem, we are able to provide two new subclasses of analytic functions that are 

applicable to the open symmetric unit disc. In addition to this, we go into inclusion relations 

and attributes that integral operators must preserve for functions that fall within these 

classes. This study generalises certain previously discovered findings and also includes some 

newly discovered ones. 
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Introduction: 

At the turn of the previous century, 

Frank Hilton Jackson was responsible for 

the methodical development of q-calculus 

as a direct consequence of the 

groundbreaking work done by Euler and 

Heine. Jackson is credited with developing 

the ideas of the q-derivative (Jackson [1]) 

and the q-integral during the course of his 

work (Jackson [2]). To put it another way, 

q-calculus is just regular old classical 

calculus but without the limits concept. 

There are several applications for the 

symmetric q-calculus, particularly in the 

realm of quantum physics; for examples, 

see [3,4]. In addition, the field of q-

calculus is undergoing brisk expansion as 

a direct result of the many applications it 

has in the fields of mathematics, 

mechanics, and physics. This history of q-

calculus can be illustrated by the wide 

variety of applications it has had in fields 

such as quantum mechanics, analytic 

number theory, theta functions, 

hypergeometric functions, finite difference 

theory, gamma function theory, Bernoulli 
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and Euler polynomials, mock theta 

functions, combinatorics, multiple 

hypergeometric functions, Sobolev spaces, 

operator theory, and, more recently, in 

analytic and harmonic univalent functions. 

The use of q-calculus to approximation 

theory was pioneered by Lupas [5], and q-

Bernstein polynomials are one of its 

results. Ismail et al. [6] were the first to 

apply q-calculus to geometric function 

theory. They did this by generalising the 

set of starlike functions into a q-analogue, 

which they referred to as the set of q-

starlike functions (GFT). The work of 

Srivastava, which can be found referenced 

in [7] and examined the operators of q-

calculus and fractional q-calculus as well 

as their applications in the generalised 

Fourier transform of complex analysis, 

was also important in this regard. In the 

same vein as the previous proposal, the q-

difference operator has been the subject of 

substantial research in the area of GFT by 

a number of different writers. We suggest 

you to [8–15] for some recent research 

papers that are associated with this 

operator on the classes of analytic 

functions. The q-series hypothesis was 

developed as a response to the discovery 

that 

 

is called a q-number (or basic number). The q-shifted factorial, see [16], is defined for a ∈ C 

by 
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which have a solution that is analytic in 

the open symmetric unit disc U = z, where 

z is less than C and |z| is less than 1. The 

class S q () of q-starlike functions of order, 

0 1, was established by Seoudy and Aouf 

[18]. This class is comprised of all 

functions f A that meet the inequality. 
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Main Results:  

In order to prove our main results, we shall require the following lemma to be used in 

the sequel. 

 

 

 

Conclusion: 

The concept of limits is absent 

from the traditional classical calculus that 

makes up quantum calculus. Recently, a 

significant amount of emphasis has been 

placed by researchers on the subject of q-

calculus. The fact that it may be used in a 

variety of subfields of mathematics and 

physics is largely responsible for this 

unusual attention. Jackson [1,2] was one of 
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the first few academics who described the 

q-analogue of the derivative and integral 

operators and offered some of their 

applications. He also provided some 

examples of how these operators are used. 

In the field of geometric function theory, 

many subclasses of normalised analytic 

functions in the open symmetric unit disc 

that are related with the q-derivative have 

previously been explored from a variety of 

perspectives. These subclasses are found 

in the open symmetric unit disc. Through 

the use of a linear operator connected to 

the q-binomial theorem, we were able to 

provide two new classes of analytic 

functions that may be used in the open 

symmetric unit disc. In addition to this, we 

spoke about inclusion relations and 

properties-preserving integral operators for 

functions that fall within these classes. In 

addition to presenting some fresh findings, 

this work also generalises certain 

previously established findings. It is 

possible to apply q-calculus to differential 

subordinations for specific subclasses of 

analytic functions as preparation for work 

to be done in the future. 
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