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1. Introduction
The Jacobi polynomials of several variables plorBiiianbr) (z1, -+, zr) of Shrivastava [4] are defined by
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where (a)y is the Pochhammer symbol defined as :
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and F [z1,...,2zn] is the multivariable extension of the Kampé de Fériet function (see Srivastava and
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where
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and, for convergence of the multiple hypergeometric series in (3)
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the equality holds when, in addition, either
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p>1land |z|Pt 4+ + |zn Pl < 1;
or
p<land max{|z1], -, |zn]|} < 1.
The Laguerre polynomials of several variables L' ®") (z1,--- , x,.) of Khan and Shukla [3] are defined by
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where \II(QT) is the confluent hypergeometric function of r-variables [7]
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The Appell’s double hypergeometric function F; [7] is defined by
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The Humbert’s double hypergeometric function ¥y [7] is defined by
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The triple hypergeometric functions 3<I>(Al) and 3@542) of Jain [2] are defined by
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2. Double Generating Functions

In this section, we have proved the following double generating functions:
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Proof of (11): Denoting the left - hand side of (11) by S, expressing the two Jacobi polynomials of several variables as in

(1) and using certain well-known properties of Pochhammer symbol, we get
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the above series yields the right-hand side of (11). This completes the proof of (11). The results (12) and (13) can be proved
by the similar manner. In view of the following relationship between the Sister Celine’s polynomials of two variables fm n

[5] and Jacobi and Laguerre polynomials respectively:
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we get from (11), (12) and (13) respectively the following results :

f (7m:151) : (1+a1+ﬂ171)7(%71)7(171) ; (1+0‘2+ﬂ271)7(
o - : (a1+171)’(_m71)7(m+171) ;
< f (—n:1,1) : (1—}—71—1—51,1),(%,1),(1,1) ; (1+’yg+52,1),(

- : (m+1,1),(-n,1),(n+1,1) ;

1:1;1 ;1 ;1 A l4+ar+ B

0:1; 151351 — ar +1 ; as +1 ;
1 1 1 1

= - 1t, = —Dt, (1 —y1)t, (1 —y2)t
5 (@1 =1t S22 = 1t 5 (1 —yi)t, 5 (1 —42)

c(l+a+8,1),(5,1),(1,1) ;

1
2

1
2

min! L (z)LﬁP (y)

(14 a)m (14 B)n '

71)5(1?1)
(@2+1:1),(—n,1),(n+1,1)

71)7(171) 17y1 1*3/2

v +1 ;

3(@=Dt, 31—yt

(3,1), (1.1
i (=n,1),(n+1,1),(a2+1,1) ;

fm,n
=iz minl — . (a+L1),(m+1,1) :
=R [MNl+a+B, 1+y+6;a+1,y+1;
ii N)mesnt™(=)"
m=0n=0 m!n‘
5 (=m:1,1) : (3,1),(1,1) ;
- : (=m,1),(m+1,1),(cn +1,1)
" (—n:1,1) : (3.1),(@1,1) : (3,1),(1,1)

- : (7nv1)7(n+171)7(51+1,1) ;

= ‘I’é4) s 1+ar, L+, 14+ B1, 1+ Bo; —xat, —xat, yit, yot]

1—171

T2

I

(v2+1:1),(-m,1),(m+1,1)

Y2 +1

(7mv1)7(m+1v1)a(52+1, 1) 5

2

I

)

s 1taz+ P2 5 L+y+61 5 L+y2+0 ;

)

o2

Ty, T2

Y1, Y2

1—172

2

2

I

(14)

(15)

(16)

(17)

(18)

(1+’7+671)7(%71)7(171)1—$ 1—y
(y+1:1),(n+1,1)

(19)

(20)



Ahmed Ali Atash

o X m(_g)n - L1y,a,1 ; L1),0,1 ;
ZZ(A)m+nlt|(t) o (z:1), 1,1 P (3.1, ey
m=on=0 — (m+1,1),(a+1,1) 5 (n+1,1),(8+1,1) ;

= Uy (X\;a+1, B+1; —axt, yt) (21)

S N mtnt™ ()"

m!n!

(=m:L1) : (I+ar+pi,1),(3,1),(1,1) 5 Atax+p2,1),(3.1), (1,1 1—ay 1—a

fm,n I 2 I 2
— : (ar+1,1),(—m,1),(m+1,1) ; (ae+1:1),(—mn,1),(n+1,1)
(—n:1,1) : (3,1),(@1,1) ; (3.1),@1,1) ;
X fr,m Yi, Y2
- S (e, ), (n+1,1),(m+1,1) 5 (=my 1), (m+1,1),(v2+1,1) ;
1 :1;1;0:;0 A l+ar+51 ; 14+as+ B2 — ; — ;
=F %(ml - 1)ta %(‘rQ - 1)t7 yit, yat (22)
0O :1;1;1;1 - ar +1 ; az +1 s i+l e+ 1

3. Special Cases

In (11) putting r =s =2, a1 =1—-2, 2o =x+1, y» =1—y, yp=y+1, m=ae =, 1 =02 =6, n=7 =
v, 61 =02 = § and using the result [6]

B la, B, B5v,vim,—a]=4Fs [3a,ia+ 3,87 - 857, 3v. 37+ 3527, (23)
we get
i i minl ()\)m+n tm(it)np&a,ﬁfm;aﬁfm) (1 —x,x+ 1)P7(l'y,57n;'y,6—n) (1 —y,y+ 1)
m=0n=0 (@+ Dm (@4 Dm(y+Dn( v+ 1)x
2252 N EA+S 1+a+8, -8 ; 1+~v4+46, =6 ; 2 2
—F 3753 2 g (%) 7(y;) (24)
0:3;3 — ta+l,i(a+1),2(a+2) 5 v+, 2(v+1),5(v+2) ;
Similarly, in (11) puttingr =s=3, 1= y1 =, T2 = Y2 =y , T3 = Ys = 2, Q1 =71 =, Q2 =72 =7, QA3 =

3 =¢, 1 =01 = B, P2 =062 = §, f3 =3 = v and using the result (23), we get

i i ML (N 7 (=) Par PO TS (g y, ) PO (5, 2)
== (@+Dm (v +Dme+ Dm(a+ Dn(y + Dale+1n

. 1 1 1 . .
;2 sA5A+5 ¢ 1+a+8, -8 ; 14+~v+46, =6

I

a4+l 3(a+1),5(@+2) 5 v+ 1Li(y+1),5(+2) ;

+11+(:1)—(+2) (@;_21)1:)27(<y_21>t>27<(z_21)t)2 (25)

In (12) puttingr =s=2, z1 =22 =2, y1 = y2 = y and using the result [6]

OC?l + ,7l + /_1 ;
Ua (57,75 @, @) = aF3 20+ 0 da |, (26)

Y Y, v+ =1 ;



Double Generating Functions for Jacobi and Laguerre Polynomials of Several Variables

we get
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In (12) putting r =s=1, a1 = 1 =a, A= a+ 1 and using the result [6]
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(a4 Dm (a+ 1),
which is well known generating function of Exton [1].

In (13) putting (r=1,s=1), (r=2, s=1) and (r =1, s = 2), we get respectively the following results:
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