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Abstract—In this paper we establish finite integral which are believed to be new .Our integral involve the product of the
extended Jacobi polynomials and the multivariable H-function on account of the general nature of the function and
polynomials occurring in these integral our findings provide interesting extensions of a large number of results.

I. INTRODUCTION : TO UNIFY THE CLASSICAL ORTHOGONAL POLYNOMIALS V1Z.JACOBI, HERMITE AND LAGUERRE FUJIWARA[2]
DEFINED A CLASS OF GENERALIZED CLASSICAL POLYNOMIALS BY MEANS OF FOLLOWING RODRIGUES FORMULA:

Rn(X):%ﬁ[(x — PP (-] p<x<ga>-18>-1 1.1)
Denote these polynomials by Fn (B, a; x) and call them extended Jacobi polynomials Thakare [6] obtained the following form of
Rn(x)=Fn(B, a; x)

DN K (qex) -n,—n— o p-

Fujiwara [2] proved that when p=-1,g=1 and k:i2
0 x+1

Fn (B, o x)=P{“P(x) Where Prf“'ﬁ)(x):% (%)nzm[_ n'l_-:lB_- ;]is Jacobi polynomial [3]  (1.3)

The multivariable H- function occurring in the paper will be defined and represented in the following form
[4,pp,251-252,eqn.(C.1)-(C.3)]
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For the convergence conditions of the integral given by (1.4)and other details of the multivariable H- function we refer to the
book by Srivastava etal . [4,pp,252-253,eqns.(C.4)-(C.8)]

PRELIMINARIES
In this paper we need the following results :

(i) [1] p.10, eq.(13) Viz fs (t—b)*l@—-t)yldt=(a—b)**Y"1B(x,y),Re(x) > 0,Re(y) >0,b<a (2.1)
Where B(x,y) is beta function .
(ii) The Hyper Geometric function [3] 2F1(a, b; ¢; z) = Z;‘;’zo% (2.2)

Main Integral :
z1(x —p)'1(q—x)"

Qo Ntrn o« . ; _ (=D"KPa+B)n(g-p)tOtIH oy (D (-n-a),
Jy &x=p)* (@ = *Fn(B, o x)H| : dx = - X0 e,

2:(x — p)¥r(q — X)"

uq+vq

[Zl(q -p) ]
O,n+2 .

! ) A J e

p+2,qg+1: x |l B *Jl

z.(q — p)rtr
Where

A=(-t- £y .., up) (0Nt £V e, V) (@) (xl.(l), (x].(r))l,p (3.2)
B= (bj; Bj(l) e Bj(r))lq (—a—n—t—1; u+vy __u+v.) (3.3)

Also the asterisk (*) occurring in the right hand side of (3.1) indicates that parameters at these places are the same as the
multivariable H-function in (1.4).
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The integral (3.1) Is valid under the following conditions :

(i) (u,vy)=0 i=1,...,r(notall zero simultaneously )
a®

(i) Re(t+ £)+Yi-, Re (ﬁ)
]

o

(i) Re(en- 0)+3L, L0 [Re <F>
j

u; min

i<j<m > -1

i<j<m > -1

Proof of (3.1)

To establish (3.1) replace the multivariable H- function by its Mellin-Barnes contour integral from. Now we interchange the
orderofxande; g, integrals (which is permissible under the conditions stated with (3.1) in the result thus obtained and get after
a little simplification the left hand side of (3.1)) (sayA) as:

1
A= Zrw)® J- Lr(bl(sl) U, N €3 U €F €)Z1 %L vt z.fr

L1
{J; (x = pytressaturer (g — x)*Hvasrt e (B, ooX)dx} dey de; 3.4)
Now in the inner integral (3.4) put the value of extended Jacobi polynomial Fn(f, o;x) from (1.2)in its series representation
with the help of (2.2) and interchange the order of integration and summation (which is permissible under the condition stated with
(3.1)). The equation (3.4)takes the following form after a little simplification with the help of known result (2.1)
A (=D)"K*(1 + B)n(q — P O (=D'(=n - o),
N n! & (A +B)

1 t+1+ Y g+ D[(a+n—-1+3_ vigg+ 1
f e [ BE (e )zt (g = pysr (T dea e F DI 2 IF My v+ 1)
Cnw)"Ji, L [Q+a+n+t+ Y (u+ vg

de; ... de, (3.5)
Finally on reinterpreting the multiple Mellin-Barnes contour integral occurring in right hand side of (3.5)in terms of the
multivariable H-function.We arrived at the desired result (3.1).
Special case :If we take p=-1,q=1 and kzziln (3.1) we get the result which is same as obtained by Saxena and Ramawat

[5,p.158,eqn.(2.4)].
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