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On a unified integral formula involving multivariable A-functions
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ABSTRACT

In this paper we evaluate a unified and general finite integral involves the product of the multivariable A-functions defined by Gautam et al [1] and
the general classes of multivariable polynomials with general arguments. On account of the most general nature of the functions and the classes of the
polynomials and their general arguments occuring in our main integral, several new and known integrals follow as its simple specials cases. We shall
study the particular case concerning the multivariable H-function defined by Srivastava et al [6] and the Srivastava-Daoust polynomial [3].
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1. Introduction

The serie representation of the multivariable A-function is given by Gautam [1] as
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and
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The generalized polynomials of multivariables defined by Srivastava [2], is given in the following manner :

[N1/9,]  [No/9M]
S Dafy lz: Z (=N, (=No)om, &,
Ny, ylv 7y11 - Kl' KU'
Ki1=0
ANy K55 Ny, Ky Jypt -yl (1.7)

where 01, , - - - , 91, are arbitrary positive integers and the coefficients A[Ny, Ki;--- ; Ny, K] are arbitrary constants,
real or complex.

Srivastava and Garg [4] introduced and defined a general class of multivariable polynomials as follows
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The coefficients are B[E; Ry, ..., R, ] arbitrary constants, real or complex.
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Consider the second multivariable A-function.
Z'l (a’j;A;(l),~-~ ,A}(S))l,pr .
/ / _ m’,n :m/ n};- ;m,',,,n,',,
Alzr, oo hz) = Ay g alio pingt
Z‘S (bv]’B(,(l)’ . 73;,((9))17(1, .
(D) o (1) N O eAC)
(Cj Y )l,p’ly 7(Cj Y )Lp’s
(1.10)
) 1 S S
(@57, D)o 5 (&), D) g
¢ t1, - H 0i(t;) 25 dty - - dt, (1.11)

where ¢'(t1,--- ,t5),0.(t;),i =1,--- s are given by :
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The multiple integral defining the A-function of r variables converges absolutely if :
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To prove (2.1), first expressing a class of multivariable polynomials SJD\J;?I‘]\?T“ [.] defined by Srivastava [2] in
serie with the help of (1.7), a class of multivariable polynomials S'L“"" o [.] defined by Srivastava et al [4] in serie
with the help of (1.8), the A-functions of r-variables defined by Gautam and Asgar [1] in serie with the help of (1.1) and
we interchange the order of summations and x-integral (which is permissible under the conditions stated). Expressing
the A-function of s-variables in Mellin-contour integral and interchange the order of integrations which is justifiable
due to absolute convergence of the integral involved in the process. Now evaluating the inner x-integral thus obtained
by the help of special case of result [5, page 61, eq(5.2.1)]. Interpreting the Mellin-Barnes integral in multivariable A-
function, we obtain the desired result.

3. Particular cases

a) If A(Z B(’) C’ 9 D(z) eR ,m=0and A}, B ;"D DD eR and m’ =0, the multivariable A-functions
reduce to multlvarlable H functions defined by Srlvastava et al [6], we obtain the following result.
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defined by Srivastava et al [3]. We have
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where b, = (L)n s g“f’” }(E ' ! ), B(L; Ry, -, Ry) is defined by (3.2)
R,

under the same notations and conditions that (2.1)

4. Conclusion

The multivariable A-functions defined by Gautam [1] and the classes of multivariable polynomials are the quite basic in
nature. Therefore on specializing the parameters of these functions and polynomials, we may obtain the unified integral
concerning various special functions of several variables and one variable such as multivariable H-function, Fox's H-
function , Meijer's Gfunction, Wright's generalized Bessel function, Wright's generalized hypergeometric function,
MacRobert's E-function, generalized hypergeometric function, Bessel function of first kind, modied Bessel function,
Whittaker function, in cetera.
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