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ABSTRACT

In the present paper we evaluate the modified Selberg integral involving the product of a multivariable A-function defined by Gautam et al [4], a
sequence of functions, the multivariable I-function defined by Nambisan et al [5] and a general class of polynomials of several variables. The
importance of the result established in this paper lies in the fact they involve the A-function of several variables which is sufficiently general in nature
and capable to yielding a large of results merely by specializating the parameters their in.We will study two particular cases.

Keywords:Multivariable A-function, general class of polynomials, modified Selberg integral, sequence of functions , multivariable I-function,
multivariable H-function.

2010 Mathematics Subject Classification :33C05, 33C60

1.Introduction

First time, we define the multivariable I -function by : ( see Nambisan et al [5])
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1=1,---,r
Serie representation
If z£0;i=1,---,r
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This result can be proved on computing the residues at the poles :

si = dhigkﬂ(hi =1k = 0,1,2, ) fori = 1,0+ 7 (1.6)
We may establish the the asymptotic expansion in the following convenient form :
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We will note 1y, 1, =

The A-function is defined and represented in the following manner, (see Gautam et al [4]).
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where ¢(t1,- - ,ts),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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Srivastava and Garg [9] introduced and defined a general class of multivariable polynomials as follows
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hiRi+--ht Ry <L Ry Ry

hi,-,h . 217t Ry
St e, = > (=L)ns Ryt B(E; Ry, - -+ Ry )ﬁ (1.21)
Ry, ,R=0
the coefficients B(F; Ry, -+ , Ry) are arbitrary constants, real or complex.

2. Sequence of functions

Agarwal and Chaubey [1], Salim [7] and several others have studied a general sequence of functions. In the present
document we shall study the following useful series formula for a general sequence of functions.
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n

and the infinite series on the right side (2.1) is absolutely convergent, R = In + qu + pt + rw + kir + kogq
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where I, is a sequence of constants.

By suitably specializing the parameters involving in (2.1), a general sequence of function reduced to generalized
polynomials set studied by Raizada [6], a class of polynomials introduced by Fujiwara [3] and several others authors.

3. Required integral

We note S(a, b, C), the Selberg integral , see Askey et al ([2], page 402) by :

S(a,b,c) / /H:c“ 1 1—:6@) H |a;j—xk\20da:1---dwn:

1<j<k<n

1:[ a+je)l'(b+jo)l'(1+ (j + 1)c) (3.1)

FNa+b+(n—1+75))'(1+c)

' 1 Re(a) Re(b)
with Re(a) > 0, Re(b) > 0, Re(c) > Max {n’ o1 1

We consider the new integral , see Askey et al ([2], page 402) defined by :
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where S (a, b, C) is defined by (3.1). In this paper, we will denote the modified Selberg integral

4. Main integral
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we have the following formula
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t r
a+m+@n—j—1)C,—2n—j-Dctmy+ > %R+ > ¢imc.q):
=1 i=1

€s + s + (ZTL - .7 - l)Cs]l,k (4'6)

A, B,C and D are defined respectively by (1.18) and (1.19)

Provided that

a) min{avﬁavvaia6i7ﬁy’i75j7¢j7¢jaElanlagl} >077': ]-7 7t7j: 1a ,7",[: ]-7 y S,

r d/(l)
b)A = Re[a + Ra + ; d; 1<ijlg:n 5( 61 1<I§1§}n /(z)] >0
d(z) /(4)
0 B = Relb+ RS + sz min 5(1 Zn i, nin ,(z)] >0
_ _ J . i J ——, = -

1
e) |arg()zy| < §n2w,§’* =0,7,>0

f) The series occuring on the right-hand side of (4.1) is absolutely and uniformly convergent.
Proof

first, expressing the sequence of functions in serie with the help of equation (2.1), the I-function of r-variables in
series with the help of equation (1.5), the general class of polynomial of several variables Szl L [] with the help
of equation (1.21) and the A-function of s variables defined by Gautam et al [4] in Mellin-Barnes contour integral with
the help of equation (1.9), changing the order of integration ans summation (which is easily seen to be justified due to
the absolute convergence of the integral and the summations involved in the process).

Now evaluating the resulting modified Selberg integral with the help of equation (3.2). Use the following relations
T'a+1
I'(a)(a)p, =T(a+n) and a= ﬁ several times with Re(a) > 0. Finally interpreting the result thus obtained

with the Mellin-barnes contour integral, we arrive at the desired result.

5. Particular cases

1) 1f AW BD 1D DD eR and m' =0, the multivariable A-function reduces to multivariable H-function
defined by Srivastava et al [10]. We obtain the following formula

Corollary 1

n 1 ve whi o B leOélﬁln’l
/ /H%H:ﬂf l—azz) H |zj — x|S0

1<j<k<n thOltaBtv'Yt
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(-c-Ry — Zﬁzl ViR =Y, d)mGi,gi; i, +Cs), B, Ba, B :

[-(+1)(ctn’y + 2321 ViR + > ®inGig:); G+ 1), (5 +1)C)]on—1, A2, A3 : C

. (5.1)
D
under the same notations and conditions that (4.1) with A @, B;j @, C;(i), D) @) € Randm’ = 0.
A B’ BW . (t
Hj:l(a '>ngl+...+R g(t) Hj:l(b/‘)R1¢;- e Hj:l (b§ ))Rt¢§'t)
I B(L; Ry, ,Ry) = = IO (5.2)
Hj:l(c )m1¢’+ +my w(” H] 1( )R15 Hj:l (dj )Rtéj(_t)
then the general class of multivariable polynomial Szl e (21, -, 2¢] reduces to generalized Lauricella function
defined by Srivastava et al [8].
71
1448550 [ (LSRR, -, Ral(a); 07, - 6™)] - [(b’) ¢'; -5 [(60); 6]
F t (5.3)
ciprpn | ()i, M [( "); 6]; - 7[(d(t>),5(”]
Zt
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We have the following formula

n

/ /Hx’Hm? H—a)™ T ey = 2eRY Y [2Xa ;B F g, hip, s ;607X )]

praanrsem [ OO LR @0 0015 ()65 (000 00)

Y Y
C:D’;--;D(®) o aaly! ..., (). 5(t)
that7Bt7'7t [(C),’tb, 7¢ ] [( ) 5]7 7[(d )75 ]
Z1X517¢17¢1 Z X€1,771 G hiRi+---ht Re<L
T ’ I?X _—
I . A day -+ - da, = > >
ZTX(;r#/’m(f% Z Xﬁs MNs, Cs Rl?“' ’Rt:o w7v7u7t7eakl7k2
m zs o0 o0
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1=1  ho=1k1=0  k,.=0

7. A,

Ry . Ry Am n' +3n4+2k; X
4 2 2 p' +3n+2k,q’ +2n+2k;W

7. |B,
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[1'b'RB - 27;:1 Rif; - Zz 171G, gﬂl’z (c + 'Y/R + Zz 1 YK + ZZ 1 (me“gJ m+ G, s + st]O,n—l

(eRy =Y wRi - Y, ¢¢?7G,-,g,-;C1, +++,(s),B1,By, B3 :
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(5.4)

D
under the same conditions and notations that (4.1)

(_L)h1Rl+"'+hthB(E; R17 te 7Rt)

Rl R ; B(L;Ry,---, Ry) is defined by (5.2)
Ry

and B =
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6. Conclusion

In this paper we have evaluated a modified Selberg integral involving the product of the multivariable A-function
defined by Gautam et al [4], the multivariable I -function defined by Nambisan et al [5], a class of polynomials of
several variables and a sequence of functions.The integral established in this paper is of very general nature as it
contains Multivariable A-function, which is a general function of several variables studied so far. Thus, the integral
established in this research work would serve as a key formula from which, upon specializing the parameters, as many
as desired results involving the special functions of one and several variables can be obtained.
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