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Theorems on Transform for Product of Generalized

M-Series, I-Function of Two Variables and
It’s Applications

Vinita Jain, Ashok Kumar Ronghe, Shailesh Jaloree, and Anil Goyal

Abstract — In the present paper we establish four theorem which involves I-function of two
variables and generalized M-series. In next section we obtain certain new integrals by application
of our theorems by giving suitable values to the parameters. Then main theorem reduces to H-

function of two variables etc.
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I. INTRODUCTION

The I-function of two variables represented by means of two contour integrals is defined by Goyal and

Agarwal [1] are represented in the following manner :
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z1 and z2 are two non zero complex variables. L and L are double Mellin-Barnes type contour integrals
and convergence condition are as follow :
TAi 7Bi
|a'rg(zl)<75 |arg(zz)<7 (%)

where,

Ai= ZE—ZE+ZF—ZF+Zﬂ Zﬂ+2a—2a>0 (6)

j=n;+1 j=m;+1 j=my+l j=n,+1

Bi= ZE—ZE+ZF—ZF+Z5 25+Zy1 ZZ)yj>o (7

j=n;+1 j=m; +1 j=my+1 j=n3+1

where m,,n,;m,,n,;m,,n, and p,q: pgl),qfl) :pfz),qu) are non zero integers satisfying the conditions.

0<n, <p,0<n, Spgl), 0<n, Spi(z),OSm1 <q,0<m, Sqfl),0£m3 Sqi(z) youalli=1,2 ...,
where r is positive integers, for asymptotic expansion and all other conditions, (see [1]). These condition
will be assumed two hold good in the I-function of two variables occurring in this paper.

The generalized M-series is defined as:

®)

where a, S ec,zec,Re(a)>0;(q;), (i=1.....p) and (bj )k (i=1,.....,q) are Pochhammer symbols. The
series (8) is defined when none of the parameters (bj )k is anegative a, is a negative integer or zero, then
series terminates to a polynomial in z. The series (8) is convergent for all z if p <q; it is convergent for

|z|< 8 =a” if p = q+1 and divergent if p>q+1. When p=q+1 and |Z|<J, the series is convergent on
conditions depending on the parameters. The detailed account of the M-series are given in [2].

II. THEOREM-1
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where X and X are as follows:
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provided that,

i a>0,6>0,
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where Ai and Bi are mentioned in (6) and (7) respectively.

III. THEOREM-2
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where X1 and Xz are as follows:
X, ={(+1-p-vk:v,»,), (+1-o-7k:7,,7,)}

X, ={(+1=op-vk=ck): (v, +1). (v, +1,)
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i a>0,6>0,
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. | |
(iv) A <§7rA1, A, <§7ZBI, Vie(1,2,.....r), (10)
where Ai and Bi are mentioned in (6) and (7) respectively.

IV. HEOREM-3
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where ((P ) ( Q ) ( ) ((S)),((T)),((U)),((V)),((W)),((X)),((Y)) are sets of parameters given in

(1) and ((X;)),((X,)) are as follows:

X;={(p-vk:v,v,).(1-o-7k:7,,7,)}

X E{(l p-o—vk- Tk):(T]_V])’(TZ_VZ)}

provided that
i a>0,6>0,
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o

where Ai and Bi are mentioned in (6) and (7) respectively.

V. THEOREM-4
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(iv) Al<%7rAi,A2<%7zBi,Vie(1,2, ..... 1), (12)

where Ai and Bi are mentioned in (6) and (7) respectively.

VI. PROOF

If we apply the definition of I-function of two variables and M-series to the given (9) integral, we have:
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Interchanging the order of integration and summation which is permissible under the condition stated
with theorem, we get:
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Substituting z = st and, using the formula of Beta function and after adjusting the terms we get theorem

9).

VII. APPLICATIONS

() If weset v, =0 and v, =0 in (9) then we get,

[ (
re o,tz|((U))((x10)) (V) (Q))((X))-((Y))
where,
X, ={(1-o-tk:7,7,)},
X,OE{(I o-p-vk—-7k TI,TZ)},
provided that:
(1) ap>0,
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(3) A, < %zAi, A, < %ﬂBi, Vie(L2,....r), (13)

where Ai and Bi are mentioned in (6) and (7) respectively.
(ii) Ifweset 7, =0and 7, =0 in (9) then we get:
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where,
X, E{(l—p—vk):vl,vz},
X, ={(1-p-o—-vk—1k):v,,1,},

provided that
() a,p>0,
(2) Re{p+v,| min ]V +v,| min| >0
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() A < 7ALA, < 7B (14)

where Ai and Bi are mentioned in (6) and (7) respectively.
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