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Abstract:

This work is intended to introduce the problem of complex number and hyperbolic function generalized
complex analysis. The algebraic properties of complex amylases are taken into consideration. Besides complex
and hyperbolic generalized complex valued functions are defined and different equational representations of these
numbers are examined. Moreover, the explanation of relationship between hyperbolic and circular function.
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Introduction:

The solution of the Hyperbolic and Inverse
Hyperbolic Function of the Complex number has
been given in the S.V. Thakare book of Engineering
Mathematics-1, In which they have used various
trigonometric formulas and it is quite hard to learn.
The same problem has been solved with less amount
of trigonometrically and hyperbolic formulas, In a
way which can be easily understood.

Brief Explanation:

Complex numbers are defined as the set of
all numbers z = x + yi, where x and y are real
numbers. We denote the set of all complex numbers
by z.  We call x the real part of z. This is denoted
by x = Re(z). We call y the imaginary part of z. This
is denoted by y = Im(z). And complex analysis
denote by w = f(z) = u + iv. We call u the real part
of w. And we call v the imaginary part of w.

The inverse hyperbolic function provides the hyperbolic angles corresponding to the given value of the
hyperbolic function. This functions are denoted by sinh™, cosh™, tanh™, csch™, sech™, and coth™.

The formulae are explained for solving the below solution in easiest way:

Properties of Hyperbolic Functions:-

1. Sinh (-X) = -sinh x

2. Cosh (-x) = cosh x

3. Sinh 2x =2 sinh x cosh x

4. Cosh 2x = coshx + sinh®

The derivatives of hyperbolic functions are:

1. d/dx sinh (x) = cosh x 2. d/dx cosh (x) = sinh x

Some relations of hyperbolic function to the trigonometric function are as follows:
1. Sinhx=-isin(ix) 2.Coshx =cos (ix) 3. Tanh x = -i tan(ix)

Hyperbolic Function Identities
Pythagorean Trigonometric Identities

1. cosh? (x) —sinh? (x) =1 2. tanh® (x) + sech? (x) =1 3. coth® (x) — cosech? (x) = 1

Sum to Product

e sinh x + sinh 'y = 2 sinh( (x+y)/2) cosh((x-y)/2)
e sinh x —sinh y = 2 cosh((x+y)/2) sinh((x-y)/2)
e cosh x + cosh y = 2 cosh((x+Y)/2) cosh((x-y)/2)
e cosh x —cosh y = 2 sinh((x+y)/2) sinh((x-y)/2)
Product to Sum

e 2sinh x coshy = sinh(x +y) + sinh(x -y)

e 2 cosh xsinhy =sinh(x +y) —sinh(x —y)

e 2sinh xsinhy = cosh(x +y) — cosh(x —y)

e 2cosh x coshy = cosh(x +y) + cosh(x —y).
Sum and Difference Identities

e sinh(x £y) = sinh x cosh x £ coshx sinh y
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e cosh(x xy) = cosh x cosh y % sinh x sinh 'y
e tanh(x xy) = (tanh x + tanh y) / (1+ tanh x tanh y )
e coth(x zy) = (coth x coth y + 1) / (coth y *coth X)

Inverse Hyperbolic Functions

The inverse hyperbolic functions also called the area hyperbolic functions. It is also known as area
hyperbolic function. The inverse hyperbolic function provides the hyperbolic angles corresponding to the given
value of the hyperbolic function. This functions are denoted by sinh™, cosh™, tanh™, csch™, sech™, and coth™. The
inverse hyperbolic function in complex number is defined as follows:
e Sinh™ x = In(x + V[1+x])
e Cosh™x = In(x + V[x*1])
e Tanh™x = ()[In(1+x) — In(1-X)

The Relationship between Hyperbolic and Circular Function:

The hyperbolic functions are corresponding of the trigonometric functions. The hyperbolic function use
in the solutions of linear differential equations, calculation of distance and angles in the hyperbolic geometry,
Laplace's equations in the Cartesian coordinates.

Problem Statemnet:

If tan> =tanh> then show that u= Iog[tan(i +5 ]
2 2 2 4
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Conclusion

This method explains the hyperbolic
function in easiest way. | have used only one
trigonometric formula in the whole problem
statement. | have also used hyperbolic formula and
logarithmic formulae to prove the solution. Complex
analysis is an important part of the mathematical
landscape because it connects many topics from the

undergraduate curriculum. It can be used as a

capstone course for mathematics majors as well as a

stepping stone to independent research study of

higher mathematics
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