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ABSTRACT

In the present paper, we evaluate the general finite
integral involving the generalized modified I-functions of
two variables. At the end, we shall see several corollaries and
remarks.
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I.  INTRODUCTION AND
PRELIMINARIES

Kumari et al. [8] have defined the I-function of
two variables. On the other hand, Prasad and Prasad [10]
have studied the modified generalized H-function of two
variables. Recently Singh and Kumar [15] have worked
about the modified of generalized I-function of two
variables. This function is an extension of the I-function
of two variables and modified of generalized H-function
of two variables at the time. In this paper, first, we define
the modified generalized I-function of two variables.
Then we calculate the generalized finite integral involving
this function. At the last section, we will see several cases
and remarks. The double Mellin-Barnes integrals contour
occurring in this paper will be referred to as the
generalized modified I-function of two variables
throughout our present study and will be defined and
represented as follows
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where zjand z; are not zero and an empty product is interpreted as unity. Also mj.nj. pj.q;(j = 1.2.3.4) are all
positive integers such that 0 < mj < ¢;: 0 < n; < p;j(j = 1.2.3.4), The letters . 7.7.0. A. B.C.D. E.I'.G. H and
A.B.C and D are all positive numbers and the letters a, b, c, d, e, f, g, h are complex numbers.
the definition of modified generalized I-function of two variables given above will however, have a meaning even if
some of these quantities are zero. The contour L is in the S-plane and runs from —woo to +woo with loops, if necessary,
to ensure that the poles of I'®(b;— fjs—Bjt)(j=1.--- ,my), TP(d;—&s+Djt)(j=1,--- ,my) and
TFi(f; — Fjs)(j=1,---,mg), are to the right and all the poles of T™ (1 —a; +ajs+ A;t)(j=1,---,n1),
TH(1—ej+ Ejs)(j=1,---,n3) and 9 (1 — ¢; + 7j5 — C;t)(j = 1,--- ,n2) lie to the left of L. The contour Ly is
in thef -plane and runs from—woo  totwoo  with loops, 1f necessary, to ensure that the poles of
TBi(by— fs —Bt)(i=1,--- ,mq), I (h; — Ht)(j = 1,--- ,ma) TH(L—¢; + 755 — Cit)(§ = 1,--- ,no) are to
the right and all the poles of T™(1 —a; + a;s + A;t)(j = 1,--- ,n1), TP¥(d; — §;s + Djt)(j = 1,--- ;my) and
rs (1 —g;+Gjt)(j =1, -+ ,ny4)lie to the left of Lo. The poles of the integrand are assumed to be simple.

The function defined by the equation (3.1) is analytic function of z; and z5if
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The integral (3.1) is absolutely convergent ifarg=| < 5.’ T |argzs| < 51 ™ where
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We may establish the asymptotic behavior in the following convenient form, see B.L.J. Braaksma [5].
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Il. REQUIRED INTEGRAL

In this section, we give a generalized finite integral, see Prudnikov et al. ([11], Ch2.2.11, 24 page 316).
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where 0 < a, Re(a), 2> ¢ [0, a].

1. MAIN INTEGRAL

We have the general result involving an unified finite integral with several parameters involving the modified of
generalized I-function of two variables.

Theorem:
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largz| < ;f T |argzs| < 51 7, U and V are defined respectively by the equations (1.7) and (1.8).

where

Al — (lcazbhoe:1): By = (5 —a—n'ih.eil) (3.2)

To prove the theorem, expressing the modified generalized I-function of two variables in double Mellin-Barnes contour
integral with the help of (1.1) and interchange the order of integrations which is justifiable due to absolute convergence of
the integral involved in the process and collecting the power ofz , We will write the left hand side of the equation (3.1), L
and we have :

a a—1
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Calculating the x-integral by using the lemma, this gives:
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use the expression of the Gauss hypergeometric function in term of serie n’=0, (see Slater [16]), under the hypothesis, we

(s, 1) _Da+l)
can interchanged this serie and the double - integrals, then we apply known the relations I'(a)  and
F(a)(a)y, =T(a+n)wherea #0,—1, -2, , . Then
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Interpreting this double integrals contour in term of the modified generalized I-function of two variables, we obtain the
desired result. In the following, we will use the notations Urand V.

IV. SPECIAL CASES

In this section, we study several special cases and remarks. We consider the generalized I-function of two
variables, in this situation, we have the conditions: m2 = 12 = p2 = ¢2 = Uand

Corollary 1
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The conditions and notations mentionned in the theorem are satisfied with the conditions : M2 = ne = p2 = 12 = Ugapd

1 . 1. _
largz| < §f | |argz| < 51 17, Ul where

Ty Ty i ng 'Y
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Now, we consider the above corollary withm; 0. the function defined in the beginning reduces to I-function of two

variables defined by Kumari et al. [8], this gives.
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Corollary 2
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The modified generalized I-function reduces to Modified generalized H-function defined by Prasad and Prasad [10]. In
this cases, we have : Aj=B; =C; =D; =E; =F; = G =H; = land

Corollary 3

i In—l - o ; - ; oLy o0 anf . Il _ ot
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By respecting the conditions and notations of the theorem with Aj = Bj = C; = D; = E; = F; = G; = Hj = 1 and

1 1_. - . .
largz| < §T (T |argzs] < 51 17, Uy and V| are defined by the following formulas:
) m ey i1 o e (115
i=1 j=ng+1 i=1 d=ma+1 i=1 j=na+l J=1

e

Z ZL - Z ZI Z Fy=>0 (4.8)

J=ma+1 J=ny+1 j=1 J=my+1
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2D,
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(4.9)

(4.10)

The generalized modified H-function reduces to the generalized modified of G-function of two variables defined

Agarwal [1], we suppose : b—ec—1 then A\ =(1 —a),

conditions :
() 1p, (Aj)1p, (Vihrpe = (Cilips = (Ejip, = (Giip, =1
(-’}_j.}l_m (U.f)an (fi_j}l,e;-_- (‘{)J')J.r;-_- {f:]'}l.r;;; f-”_j}l,q;

and the result:
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}l.e“

under the conditions verified by the corollary 3, about the modified generalized H-function of two variables and

. . . Y 1. 1. - R
()i p = t."l_,r'Jl.;r; = (Vi) = (Cj)1pe = [L_j}l.p;l =1Gj)1p, = land |rH“q:| | < Er |7 ||‘H"I|f;.'.'-‘_;'| < 51 I, U, and V | are

defined by the following formulas :

U, - [m] F ity + Mo + N + Mg + Ny (4.12)
L(f’l gt pe g pa ‘!r{)]

and

V= [m +ny +me+ne+my+ng — S(p1+ g0+ pe+age 4 pa+oqa)] (4.13)

In the following, we suppose 11 = /12 = 12 = p2 = ¢z = (.

inthis situation, we get the H-function of two variables

defined by K.C. Gupta, and P.K. Mittal [6] : We consider the corollary 2 (I-function of two variables studied by Kumari
etal. [5]and let: Aj = C; = Dj = Fj = G; = Hj = 1, we obtain the relation :

Corollary 5
@ wa—l . . IR ﬁ_L_H, =< ani l—v ”.r L 'H.'r
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The conditions and notations are satisfied by the corollary 2 with the conditions Aj = Cj=D; =F; = G; =H; =1
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my 21
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=1
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The quantities A’| and B’ are defined by the equation (4.10).

Taking conditions :

111 = (). t_”_j}l_lu_ = [-'1_.,:][.111! = [L_lr'.ll._.l-” = I:(:_j}l_.rl: =1

Z L,}Zf

j=na+1

Z ('+Zn_ Z I,

(%) 1

(4.15)

i=1 J=ma+1

a4

(4.16)

d=n+1

(Bj)ig, = (Fj)ig = (Hj)1,, we have the

formula with the G-function of two variables defined by Agarwal [1].

Corollary 6

f\;:—:—l.-r:[(Hx/&——x)'gL(;_

o0
= l+'|: a
> 2 R
2/ S

Va— 1,)} G (Zo. Z'0)dir =

n'=0
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sy 4 Loyt iireg L1t , X
('m-II“\l; IR .’Ih 7 .\'1 f”|]|r,:“":||p (‘fj]lp
A (l'J|f1 Jr,')lrj hj Jq.
By using the same notations and conditions that the above corollary and the following conditions are respected.
my = 0 (o)1 = (A, = (Ej)ip = (G, =1 (F)g = (Bj)g, = (Fi)ig, = (Hj)1.,, and
1 .
largz | < 3 T largze| < ET 17, Ul and V| are defined by the following formulas :
Uy~ [ Tms b (4.18)
5o+ @+ ps +as)]
and
Vi [t ma+ng = S(prtan+pat o) (4.19)

Remarks

We have the same generalized finite integral
with the modified generalized of the Aleph-function of
two variables defined by Kumar [7] and Sharma [14]
and the special cases, the I-function defined by Saxena
[13] by Rathie [12], the Fox’s H-function, We have the
same generalized multiple finite integrals with the
incomplete aleph-function defined byBansal et al. [3],
the incomplete I-function studied by Bansal and Kumar.

[2] and the incomplete Fox’s H-function givenby Bansal
et al. [4], the Psi function defined by Pragathi et al. [9].

V. CONCLUSION

The importance of our all the results lies in
their manifold generality. First by specializing the
various parameters as well as variable of the generalized
modified I-function of two variables, we obtain a big

m This work is under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
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number of results involving remarkably wide variety of
useful special functions (or product of such special
functions) which are expressible in terms of I-function
of two variables or one variable defined by Rathie
[12], H-function of two or one variables, Meijer’s G-
function of two or one variables and hypergeometric
function of two or one variables. Secondly, by
specializing the parameters of this unified finite integral,
we can get a large number of integrals involving the
modified generalized I-functions of two variables and
the others functions seen in this document.
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