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In this paper we will find the relation between Eulerian integral of the first kind
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determine average time of completing selected tasks in time management, and
Euler’s integral of second kind is one of the most widely used special functions
encountered in advanced mathematics. The purpose of paper is to prove the
relation between Euler integral of the first kind and Euler’s integral of second
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I. INTRODUCTION

Elzaki Transform approach has been applied in solving
boundary value problems in most of the science and
engineering disciplines [1, 2, 3, 4, 5, 6, 7, 8, 9]. It also
comes out to be very effective tool find the relation
between Euler integral of the first kind and the gamma
function [10, 11, 12, 13, 14, 15, 16, 17, 18]. The relation
between Euler integral of the first kind and the gamma
function is generally obtained by definition of beta and
gamma functions or by Laplace transforms method [18,
19, 20, 21, 22, 23, 24, 25, 26]. In this paper, we present a
new approach called Elzaki transform approach to find
the relation between Euler integral of the first kind and
the gamma function.

II. DEFINITIONS

Elzaki Transform

If the function fly). y > 0 is having an exponential order

and is a piecewise continuous function on any interval,
then the Elzaki transform of f(y] is given by

B} = B(p) = p J¥ e 7 fily)dy.

The Elzaki Transform [1, 2, 3,] of some of the functions
are given by
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Definition of Beta function
The integral f§w™ (1 - w)**dw , which converges for
x = 0,y = 0is called the beta function [1, 7] and is

denoted by B(x.v). Thus,
1

Blx.y) = f w1 - w)l dw,
]

Where, x = 0,y = 0

Beta function is also known as Eulerian integral of first
kind.
Definition of Gamma function
The gamma function [4, 5, 6,] is defined as the definite
integral

Tx = [Fe ™ wldw, p = 0.
Gamma function is also known as Euler’s integral of
second kind.

Convolution Theorem [1, 2, 3,]of Elzaki
r

1
HE) = ;J;Hiliw].ﬂg(t—w]dw _H, . H,
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1
E{H()} = E{Hy» Ha} = Zhy(p)- iy p)

where, hy (p) = L{H, (w)]}
and hy(p) = L{H,(w)}

III. METHODOLOGY

1. Relation between beta and gamma function

by using Elzaki transformation
We know that by the definition of beta function

Blr.y) = [ w1 -w) tdw = =L

TX+Y
1 r
let, H(t) = —f w* e -w) ldw .. (1)
]
Hiw)=w"!and Hylw)=w'1....(2)
By convolution theorem of Elzaki transformation,
1
E{H(£)} = E{H;* H;} = ;hﬂp]-hz(p?'

where, hy(p) = L{H, (w)]}
and hy(p) = L{H,(w)}
Eft* 1L E¥ 1} = p™ x —10p¥* y - 1!
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H;.wr‘l (t _w]}'-l dw = {lxTy} E! {px+_'~'+1}
+y-1
“:-Wx_ll::t‘w:]}._ldw ={lx }} ir + )

Putting t=1
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2. Relation between beta and gamma
using Laplace transformation

Blr.y) = [ w1 -w) tdw = =L

function by

) TX+Y
let, H(t) = f w* it - w)¥ ldw .. (1)
]
Hiw) =w"! and H,(w)=w?1....(2)
r
HE) = [ By Byl widw = Hy - B,
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By convolution theorem of Laplace transformation,
LIH(£)} = L{H, = H;} = hy (p). by (p)

where, hy(p) = L{H, (w)]}

and hy(p) = L{H,(w)}
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From (D),
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3. Relation between beta and gamma function by
the definition of gamma function:
We know that by the definition of gamma function
Tx = [Fe¥w ldw, p =0
putting w = u’, dw = 2u du
Tx = [Pe ¥ w2 2u du
x=2JF e L gy €8]
Similarly,
Ty=2]% ey
Therefore,

_ - ten oI .
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Substituting u = recosf , v = rsing
Then dudv = rdrdd,

T
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Hence,

_Ixly
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IV. CONCLUSION

This paper presented a new approach called Elzaki
transform approach to find the relation between
Eulerian integral of the first kind and Euler’s integral of
second kind. It has come out to be very effective tool to
find the relation between Eulerian integral of the first
kind and Euler’s integral of second kind. We have also
shown the two other known methods.
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