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Abstract

A set of Eulerian integrals associated with I-function (modified) has been established in
this paper. Furthermore, we will conclude with an examination of several specific instances
of these integrals, accompanied by insightful remarks that underscore their relevance and
utility. This work not only expands the theoretical framework surrounding Eulerian integrals
but also paves the way for future research and applications in related areas.

Subject Classification: Primary 33C60, 33C99, Secondary 44A20.

Keywords: Contour Integral, Eulerian integral, I-function.

1. Introduction

Building upon the foundation laid by Prasad and Singh [5], it is
essential to explore the implications of I-function having multiple variables
with a modified version (MMIF) [4] in the context of fractional calculus.
Recent studies have shown that the integration of these functions can lead
to more generalized results in various applications, particularly in
mathematical modelling and computational methods. For instance, the
establishment of new Eulerian integrals involving the product of these
functions not only enhances our understanding of their properties but
also provides a framework for unifying existing results in the field of
multivariable calculus. Furthermore, the analysis of these integrals are
crucial for practical applications in engineering and physics. N, = N U{0},
where N is a set of positive integers. I=
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The detailed representations of the above parameters, contour
representation and convergence of the integral (1) has been discussed in
[11]. The following result will facilitate a deeper understanding of the

connections between the various mathematical techniques involved in this
article.

Result 1: The following integral has been discussed by ([6], p.301 (2.2.6)).

j(ut +0) (—a+t) " (~t+b) P dt =

a
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Consider the following expansion:

Result 2:
(=7) (_(t—a)ujm
(+ut) =(@+au)’y m”'” o )
m=0 .
Provided, M <1,tela,b].
v+ua

In the following sections, we will define the Eulerian integral of the
Modified I-function and subsequently derive the corollaries as specific
instances.

2. Main Integral

In this part, we will address the issue of obtaining a closed-form
evaluation for the subsequent general Eulerian integral that pertains to the
MMIF.

(—a+1)° (=t +b)" (0 +tu) "
[Dut+0v)+(-D+C)(—a+1)]

Here, we note

=g(t)

and X, =(-a+b)*" (au+v) *" D V(i =1,...,7)

Theorem 1: Prove that
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(6)
Asymptotic property has observed in the form ([1], p.278).
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Proof: Expressing the MMIF in the following form to establish the proof
the theorem by (1), we obtain

b(’
>0; Re(ﬂ)+2a 11;1]‘3:1)1{6 B() >0 and
j

. 1
i <EAI.7'£,' (Here A, is taken from [9, 10, 11]).
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Based on absolute convergence of integrals, exchanging the order of
summation and integration in the above, we get
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using Result 2, we obtain
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Now by using the Result.l and the equation (1) to the resulting
expression, we obtain the desired theorem result.

3. Special cases
Particular cases have been discussed in this section.

Case 1: In (5), assuming f(t) = ut+v = A(-a+t) + w(-t+b) + (-a+b), vy
=-a-B,u=-A-pu and v=1+u)b—(1+A)a

(t=a)’ (0=1)"(f(£)""
D(b-a)+(t—a)(C-D+DA)+uD(b-t)
a+1, B+1 respectively, we come across with the following expression (con-
sidering the above Result. 1 yields [3].

Also, g(t)=
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Provided Re(ar), Re(B)>0; —a+A (—a+t) + u(-t+b) + b=0,
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(-a-m);éa,,...,6a,,(-B;na,,...,n,),A:E:J
(10)

(1-o-B-m;(6+na,,..,(6+na ;1):L:R
In (10), taking A=u=0, z,= (b—a)*"" v,; (i=1,...,r) and §=n=1,

o=0= —%, A— A, B— B?, by applying the equation ([2], eq. (2.8)) and
the duplication formula, we arrive at

Case 3:
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Incasel,taking A=p=0, z, = (b—a)®"; (i=1,..,r)and =7 :%,

B=-0t-2,a,—2a, (i=1,..,r), by applying binomial expression and
duplication formula; finally a, = 1(i = 1,....,r), a = 0, b =1, we obtain the
following relation.

Case 4:
Lo el e T —t+t |, DY
{t (1=H IHCHD(l—tJ ""{CHD(l—tJ }dt_z&[fj

(4CD)'|A;(-a;a,,....on) (@ + 2;0,,....,0,), A E: T
Iv,—o,n,+2;\R‘;X (12)

U;p, +2,qy+2:‘ RY
-1
(4CD) B;B,(l;l,....,1),(%;1,....,1):L:ER




2128 V.S.LAKSHMI ET AL.

In Case 3, assuming 4, = 1 for all ‘i, b =1, a = 0, we arrive at the next
case.

Case 5:
1 s g (—t+ 1)t H1-1) ~
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5. Conclusion

The Eulerian integrals exhibit a remarkable duality in their generality
concerning the variables involved. By strategically giving specific values
to parameters and variables that comprise these integrals, one can adeptly
apply these formulae to derive an extensive array of results. This
encompasses a diverse range of functions, including but not limited to, the
products of multiple such functions. These can be expressed through a
variety of notations such as E, F, G, H, I as well as special functions that
may involve either single or multiple variables [7, 8, 11, 12, 13].
Consequently, the formulae presented within this paper are characterized
by their broad applicability and general nature. They hold the potential to
be highly beneficial in a multitude of intriguing scenarios that are
frequently encountered in the realms of both Pure and Applied
Mathematics, as well as Mathematical Physics[14, 15, 16]. By leveraging
the foundational principles underlying the Eulerian integrals, researchers
and practitioners alike may uncover new insights and solutions to complex
problems that permeate the literature in these fields.
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