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. [NTRODUCTION AND PRELIMINARIES

Gupta and Jain [5] have studied unified multiple integrals involving the generalized hypergeometric function, class of
multivariable polynomials [9] and multivariable H-function [13,14]. The aim of this paper is to establish a general
finite multiple integrals about the generalized hypergeometric function, sequence of functions, general class of
multivariable polynomials, the series expansion of the A-function [4] and multivariable I-function defined by Prasad

[6].

For this study, we need the following series formula for the general sequence of functions introduced by Agrawal and
Chaubey [1] and was established by Salim [7].

Ry B Fog, hipogvi G = Y (w, o ut e ky koot (1.1)
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and >0 =3 D> 0> >
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The infinite series on the right-hand side of (1.3) is convergent and R = In + qu + pt’' + 7w + Tk + kog 13
We shall note R%[x; E, F, g, h;p, ¢;v; 6;¢*% | = R*P(x) (1.3)
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The generalized multivariablepolynomials defined by Srivastava [9], is given in the following manner :

[N1/9] [No /9]

M, M, (=N, k,  (=No)om, k. , K K,
Swiia ol = Y Z Ki!' K AN K- Ny Koy -y, (1.4)
K1=0
where 9., --- , 9, are arbitrary positive integers and the coefficients A[N 1, K1 Nv, K, Jﬂare arbitrary constants

“lyi, -+ s Y] yields a

Number of known polynomials, the Laguerre polynomials, the Jacobi polynomials, and several other ([15], page. 158-
161]. We shall note

Real or complex. On suitably specializing the coefficients, A[Ni, Ki;--- ; Ny, K, ] SNI’ '

N

_(=NM)oky (No)ank, ,
ay = o A[Ny, Ky Ny, K] (1.5)
The series representation of the multivariable A-function is given by Gautam [4] as
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The multivariable I-function of s-variables defined by Prasad [6] generalizes the multivariable H-function defined by
Srivastava and Panda [13,14]. This representation of multiple Mellin-Barnes types integral is:

’
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About the above integrals and these existence and convergence conditions, see Prasad [4] for more details. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function. We
have:

1
largz]| < §Q§7r , where
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The complex numbers z; are not zero.Throughout this document, we assume the existence and absolute convergence
conditions of the multivariable I-function.

We may establish the asymptotic expansion in the following convenient form :

I(zy, -, 2) = 0( |40, |20]%% ) smaz (|2, |24 ) = O
I(zy, -, 20) = 00|24, 24P cmin( |2, |2L] ) = o0

Notes

where: k=1,--- ,s:a) = min[Re(b;(k)/ﬁ;(k))],j =1,--- ,mj)and
By max[Re(( (k) —1)/a '(k))] j=1,---,n}

II.  MAIN INTEGRAL

We have the following unified multiple integrals formula.
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We obtain a Prasad's I-function of (s 4 2t)-variables.
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where, Q) = Q) — (egi) + fl(i) + hl(i)), 2, is defined by (1.14). P < @ + 1, and the multiple series on a left-hand side
of (2.1) converges absolutely, where
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Proof
To evaluate the multiple integrals (2.1), we first express the class of multivariable polynomials S%ﬁfﬁ" [.] in series
the multivariable A-function A(z1,--- ,2,) in serie, the sequence of functions R{**[] in series with the help of
equations (1.4), (1.6) and (1.1) respectively.Then we change the order of the multiple series and the (z1,---,x¢)-

Integrals. Nest, we express the generalized hypergeometric function pF[.] regarding a generalized Kampé de Fériet
function of t-variables with the help of the formula ([11], page.39 Eq. (30)), and express this function of an H-function
Of t variables with the help of the result ([12], page. 272, Eq. (4.7)). Next, we express the H-function of t-variables and
The I-function of s-variables regarding their respective Mellin-Barnes integrals contour. Now we change the order of
the (t1, -+ ,ts),(m, -+ ,n) and (x1,- - ,x¢)-integrals which are permissible under the conditions stated with (2.1).

(2.8)

Finally, on evaluating the (z1,--- ,x;)-integrals thus got with the help of a case of the result ([10], page. 61, Eq.

(5.2.1)) and we obtain the following result (say L.H.S.) :
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Now, if we express the product of the H-functions of one variable occurring in the above expression regarding their

respective Mellin-Barnes integrals contour and reinterpreting the result thus obtained regarding the Prasad's I-function

Of (s + 2t)-variables, we arrive at the desired formula after algebraic manipulations. I % ef
[1I.  COROLLARIES AND SPECIAL CASE

If the generalized multivariable polynomials, the multivariable A-function and multivariable I-function reduce
respectively to a class of polynomials of one variable [8], A-function defined by Gautam and Asgar [3] and H-function
defined by Fox [2], we get the following multiple integrals :
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We obtain an H-function of to (1 4 2t)-variables.
Provided that

where
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[ a(pt — 0 — (6[ + fL)R - (6;/(1) + ft//(l))K - (6;(1) + ft,(l))nGl,gﬁegl) + ft(l)ﬂoa T 7Oa;ut + Utvoa e aoagl)v
—— ———

t—1

(1 - >\1 - th_ hlll(l)Kl - hll(l)ncl,gl;h(ll>7w1707 e a0)7' Tty
———

2t—1

(1 =X —hR—1/VEK =0 ne, 4 b0, 0,0,0,- - ,0),
N—_—— N—_——

t—1 t
(1= Fj;0,-++,0,1,-++,1,0,+ ,0)1, : (0;1);--- ;(0; 1)
N N—— \ /
) t t 2t

By applying our result given in (4.1) and (4.4) to the case the Laguerre polynomials ([16], page 101, eq.(15.1.6)) and

([15] ,page 159) and by setting
Sh(@) = LY (x)

N + o 1
i M=1A = —
In which case y ANK ( N > T

Corollary 2.

/ul /ut
0 0y

(1 o

t

-

[4”?1_1(@1 — )7 {1+ (bzwl)gl}_M]Rﬁ”B [y
1

1

(1)

(ar — )5 {1+ (blxl)g’}hzl(l)” )

A( o [Hle [xf“”ml —a) i {1+ <bm>g‘}‘h“”H )

)

(i [ ] )

t HQ_
pFQ (Ap); (BQ); ZB[Q?;“ (al — xl)’” {1 + (blxl)gl}_wl] dxq---doy :?17
=1 J=1
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t—1

we obtain the following multiple integrals.

Pﬂm—mﬁﬂ+@MW}ﬂ]

I'(B))

t—1

t—1

(3.5)
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(1) 1,91 _)gl

t
[Tat zzzwm bl vt e,k ko)
=1

w,v’ u,t’ ek ke K=0Gi1=1g1=1 Ggl

H (e/“)+f”<<”>KH e+ D, 1(—N)K<N+a’) 1k
(

L. 1 Kl N ) +1)"

(1) 4 (1)
/ t e +f) N
Zy Hl:1 a, N A
v
-Blalfl L
1) (0 5. %/ ...
m nt ) +3t+ P X 3.6
p<1)+3t+qu(l)+2t+q;Y’ _Btaélt*FUt ( )
(a1b1)%
P .’
(atbt)gt B

under the same notations and existence conditions that (3.1).

If, s = t = 2, the general polynomial S’ reduces to the Jacobi polynomials P,(La’ﬁ )(1 — 2x), the H-function of two
variables into Appell's function F and the generalized hypergeometric function pFy, into the Bessel's function J,, with
the help of results ([15], page.159, Eq. (1.6)), ([10], page. 89, Eq. (6.4.6) ,page.18 Eq. (2.6.3) (2.6.5)), respectively and
the A-function and a sequence of functions vanish, we arrive at the following double integrals after simplifications (see
Gupta and Jain [5] for more details):

/ / H pi= 1 — LL’[)J’ {1 + (blxl)h’} }P(Q’B)[l — 2ycc61 62} {2\/B15E + Bgl‘gr‘)}
Fg[k’l, k‘g, h1, hg; L; le‘qfl y Zgl‘?ﬂjv [2\ / Blil'ill + nggg] d$1d$2 =

F(L)F(1+01)F(1+O’2) p1to1 Pz-‘rfrz i (a+n)(a+ﬁ+n+l) (yailagz)R

wle

(k1)L (k2)T (ha)y(h2)T( Rl(a+1)r

R=0

Ao

B altl .
HO,2;1.2;1,2;1,0;1,0;1,1;1,1 147 (3 7)
2,4;2,1;2,1;0,1;0,1;1,1;1,1 . *

with

Ay =(1—p1 —er1R;u1,0,01,0,1,0), (1 — p2 — e2R; 0, 2,0, p2,0,1) = (1 — K5 1), (1 — ks 1); (1 — hys 1), (1 — ho3 1)

= (1= A31)5 (1= A1) (3.8)
By = (_U; 0,0,,1,1,0, 0): (_pl — o1 —e1R;uq,0, 11,0, 1»0)» (_pQ — 02 —ea2R;0,u2,0, 2, 0, 1)7

(1 L;1,1,0,0,0,0,) : (0,1); (0,1); (0,1); (0,1); (0, 1); (0, 1) (3.9)
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IV. CONCLUSION

In this paper, we have evaluated unified multiple integrals involving the product of

an expansion of the multivariable A-function, multivariable I-function defined by Prasad
[6], a sequence of functions and class of multivariable polynomials defined by Srivastava

9]

with general arguments. The formula established in this paper is very general nature.

Thus, the results established in this research work would serve as a formula from which,
upon specializing the parameters, as many as desired results involving the special functions
of one and several variables, multiple integrals can be obtained.
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