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ABSTRACT

In this paper, we evaluate three finite double integrals involving varous products of biorthogonal polynomials, a general class of polynomial and
multivariable I-function with general arguments. The integrals evaluated are quite general in nature and yield a number of new integrals as special
cases.
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1.Introduction and preliminaries.

In this paper, we evaluate three finite double integrals involving varous products of biorthogonal polynomials, a general
class of polynomial and multivariable I-function defined by Prasad [5] with general arguments. We will study the case
of multivariable H-function.

The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [5]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :
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wherei=1,---,r

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 the asymptotic expansion in the following convenient form :
I(z1,---2) = 0( |z, [z, ) cma( |z, 2] ) = O
I(Zla'” 7Zr) :0(‘21‘,... ,

wherek =1,--- ,z:q), = min[Re(bg-k)/B;k))],j =1,---,myand

%) min( |z -+ |z]) = 00

8, = maz[Re((a —1)/al)],j =1, ,m

We will use these following notations in this paper :

U =p2,q2:p3,q3; " iPr—1,qr—1; V = 0,n2;0,n3; -+ ;0,m51 (1.4)
W=0,.q); - ;(p(r)jq(f));X =(m',n);-- ;(m(r)’n(r)) (1.5)
A = (agr, y, gy ); - - ;(a(rfl)kaO/(rfl)kaa/(/r_l)ka o E: Bk) (1.6)
B = (bak, B, )i+ 5 (0r—1yies B (r— 1y Bty B 101) (1.7)
A = (A & ks Algs - 5 ) 2 B = (brkes B, Bis -+ > Bre) (1.8)
A= (ah af) 1y 5@ )1 05 B = (B B+ 5 (07 8D g0 (19)

The multivariable I-function write :
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Chai and Carlitz [1] studied the following pair of biorthogonal polynomials.
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The generalized polynomials defined by Srivastava [6], is given in the following manner :
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Where My, -+, My are arbitrary positive integers and the coefficients A[N 1, Ky N, K s] are arbitrary

constants, real or cornplex

We shall require the following integrals for the evaluation of our main integrals :
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(A+m)I(p+n—m) Where Re(X\) > 0, Re(t) > 0, (o) > —1, Re(B) > —1 (1.15)

FA+p+n)

The above two integrals can be evaluated, if we make use of (1.9) and (1.10) respectively and the definition of Beta
function.

2. Main integrals

(=N)mr,  (=Nm,

A=
Let 7, i,

K ANy, Ky Ny, K @.1)

m is a positive integer
First integral
1 p1
/ / 2y PR — ) (1 = y?) T TP (1 - 20 k)
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where z = /1 — y2 + 4y and
Provided that
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c)|argz| < iﬂiﬂ' , where (); is defined by (1.3)

Second integral
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where z = /1 — y2 + 4y provided that
a) 1mm {pi, 05, pi,0:} >0, Re(a) > —1, Re(f) > —1
r d(l) d(l)
J
b) Feelp + ;’““ ,Juin 5@)] >0; ReA+ sz oo 5<z>] >0
r d(i)
Re[u+2azl<r§1g71nl 5 ~5] > Oand Re(d) > 0, Re(p+ 8 —a—1b) >0
1
c)|argz| < iﬂiﬂ', where (2; is defined by (1.3) and Re(d) > 0, Re(p+0 —a —b) > 0
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where ¢ = (1 4 by?),b > —1 provided that
a) 1mm {1,685, pi,0i} > 0,Re(a) > —1, Re(B) > —1
r b(l) p(d)
R > 0; Re[\ i 2-1>0
b) Relp + Z Hi 1<]yqilr]%< ) 5(1)] eA+ Z pi 1<JH£TIrlL(i) 5(.”]
=1 J
T (2) p(®)
d Re|pn + o; min - > 0; Re[o + § min -] >0
and Felu ; L 1<i<m® 5@] Z 1< <m() 5 al
1
c)largz| < §Qiﬂ- , where (); is defined by (1.3)
remark : Similarly integrals involving K T(LO‘”B ) (1 — 2x; k) can also be evaluating.
Proof of the first integral
To establish the integral (2.2), we first use the definition of S ’ ]J\\]/t[ K ( ) and the I-function of r variables defined by

Prasad [5] in Mellin-Barnes contour integral, changing the order of integration and summation (which is easily seen to
be justified due to the absolute convergence of the integral and the summations involved in the process). Evaluating the
resulting integral with the help of [3, p.450, eq.(4)]. Finally interpreting the result thus obtained with the Mellin-barnes
contour integral, we arrive at the desired result.

The proof of the other integral formulas are similar to that of the first integral with the only difference that here we use
other known integral [4,p.71, eq.(3.1.8)] and [2,p.10, eq.20]
3. Multivariable H-function

If U=V = A= B =0, the multivariable I-function defined by Prasad degenere in multivariable H-function defined
by Srivastava et al [7]. We have the following results.
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First integral
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where z = /1 — y2 + 4y and

under the same conditions and notations that (2.2) withU =V = A =B =10

Second integral
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where z = /1 — y2 + 4y provided that
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(L-p— Y Koy pa, o), (L—0 = S Ko 6, -+ ,6,), 2 0 A
o (3.3)

(1-p—o0 =3 Ki(w +v);pa + 61, pip +6,),B: B’

where ¢ = (1 + by?),b> —1

under the same conditions and notations that (2.2) withU =V =A=B =0

5. Conclusion

The I-function of several variables defined by Prasad [5] presented in this paper, is quite basic in nature. Therefore , on
specializing the parameters of this function, we may obtain various other special functions o several variables such as
multivariabble multivariable Fox's H-function, Fox's H-function , Meijer's G-function, 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, exponential function , binomial function etc.
as its special cases, and therefore, various unified integral presentations can be obtained as special cases of our results.
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