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Some multivariable bilateral generating relations

involving Jacobi polynomials (**)

1 - Introduction

In the usual notation, let ,F'; denotes generalized hypergeometric function of
one variable with A numerator parameter and B denominator parameter, defined
by [18], p. 73 (2)

(aq) ; o [(ag)],x"
1.1) AFB|: A m]=1+ > el e
(bg) ; n=1 [(bg)],n!

where (ay) denotes the array of A parameters given by a4, as, as, ..., a4 and
Pochhammer symbol (or the shifted factorial, since (1), = (n)!) defined by

I, +n)

_ B _ 7B
(1.2) [(bp)]y = T3 =1 (by)y = I -1 )
the denominator parameters are neither zero nor negative integers, the numera-
tor parameters may be zero or negative integers.

In 1921, Appell's four double hypergeometric functions ([2], p. 296 (1))
F,, F,, Fs, F, and its seven confluent forms ®,, ®,, ®;, ¥,, ¥,, E,;, &, were
unified and generalized by Kampé de Fériet [1], p. 150 (29). We recall the defini-
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tion of general double hypergeometric function of Kampé de Fériet in the slightly
modified notation of Srivastava and Panda [31], p. 423 (26):

1 (b ; (d ; kd Mg
(1.3) F%]é:%[(a’fl) ( B) ’ ( D) ’ x, y _ [(aA)]m+n[(bB)]m[(dD)]nx .7/ )
(ex) : (96) 5 (ha) ; myn=0 [(eg))y +n[(ge) ][ ()], m! Ml

Triple hypergeometric function F® of Srivastava ([21], p. 428) is the unifica-
tion and generalization of Lauricella’s fourteen hypergeometric functions and is
given by:

X
(myr) 2 (ny) 5 (pp) 5 (qq) = (rg) ;5 (sg) 5 (tr);

(1.4) o
_ i [(aa) )i+ j+r[C0p) )i +;[(dp) ]+ k[(ep) i+ i[(9e) LR LU ) 2" y? 2"
i,j,k=0 [(mM)]i+j+k[(n1v)]i+j[(pp)]j+k[(QQ)]k+i[(TR)]i[(35)]j[(tT)]k i!ﬂ k! '

F(g)[(aA) = (bg) 5 (dp) 5 (eg) = (gg) 5 (hyp) 5 (1) ]

In 1979, Exton defined the following double hypergeometric function
(ag): (bg); (co);  (dp); . ]

(eg): (9a); (my); (ny);
S (@) Loi 1 j[(0R) i+ [ () il (dp)]; x_zy_f
1520 e Loi s ;L0 i s Lmy) L))y dt Gt

(1.5)

Making suitable adjustment in the numbers of numerator and denominator pa-
rameters of ([18], p. 73 (2)), we obtain Kampé de Fériet, double hypergeometric
function given by

(1.6) FEGR = oG85,

and another addional double hypergeometric function of Exton ([9], p. 137 (1.2))
given by

(1.7) Xigix = ICEGNN,
or, quivalently

(1.8) X%}é”% (aA) Z(b}g) ;(dD) N 2,y . [(aA)]zm+n[(b3)]m[(d1))]n x™ y”

(ex) :(g6) 5 (hyp) ; e [(ep)lam + n[(96) 1 [p)], ml !

which is the generalization and unification of Horn’s non-confluent double hyper-
geometric function ([10]; see also 6, p. 225 (16)) Hy and Horn’s confluent double
hypergeometric function ([11]; see also 6, p. 226 (35)) Hj.
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Now we recall the definition of general quadruple hypergeometric function
F® of Srivastava ([22], p. 70 (2.5)) which is the generalization and unification of
Srivastava’s function ([21], p. 428) F®; Exton’s quadruple hypergeometric func-
tions [7] K;, Ky, Ky, K3, K;3, Ky, Ky;; Chandel’s function ([4], p. 120 (2.3))
BEL; Exton’s functions ([8], p. 89 (3.4.1, 3.4.2)) YEF,BES; Lauricella’s func-
tions ([12] FY, FY, FY, F{} and its confluent forms given by Exton; Erdélyi func-
tion ([5], p. 446 (7.2)) ¢%; Humbert’s function ([11], p. 429) W5"; Exton’s func-
tions ([8], p. 43 (2.1.14, 2.1.1.5)) @, B{Y; Carlson’s function of four variables
([3], p. 453 (2.1)) R; Srivastava-Exton function ([28], p. 373 (12, 13)) ®}}’, et cetera.
In our slightly modified notation, F¥ is given by:

w[(@a) 2 (bp);(dp);(eg); (gg) = (hy); (dp)s (mar); (ge) 5
F w’ x’ y’ z
(ny) 2 (pp); (qQ); (rr); (ss) : (tr) 5(qq) 5 (uy) 5 (ss) ;
< [(@A)]i+j+k+/u[(dD)]i+k[(QG)]j+v[(bB)]i[(eE)]j[(hH)]k[(mM)]vwiij/kZv )

i),k 0=0 [(nN)]HjJrkJrU[(QQ)]HIC[(Ss)]]urv[(pp)]i[(VR)].;[(tT)]k[(uU)]y 1.!].! k!l

1.9)

Pathan’s quadruple hypergeometric function ([15], p. 172 (1.2)) F{¥ is the ge-
neralization and unification of Srivastava’s function ([21], p. 428). In our modified
notation, Fy’ is given by:

o (as) 2 (dp);(ge); (mar);(qq) = (ss); (vy); (2x); (27) 5
(bp) = (eg); (hy); (ny); (rg) : (Ep); (wyw); (yy); (uy) 5
(110) = i (79 FE Ty [0 79) PRI L (/78] P (G209 ) P Loy ) TR L €I F [CID) B
i,3e1=0 [(OB)i+j+k+1l€R)i+jr .kl (P v ke LN N s 14 LR 14 LED Ll (0ip)];
[(x) i [(ZZ)]Z(Cl)i (Cz)i(cg)k(cdl
Tk )l 8 5t ko

Cl7 CZ7 C?n C4

Srivastava and Daoust defined extremely generalized hypergeometric function
([25]; p. 454 section 4, p. 456 (4.3); 26, p. 199 section 2; 27, pp. 157-158 section 5,
pp. 153-157 sections (3, 4); 30, pp. 64-65 (18, 19, 20)) of n variables (which is refer-
red to in the literature as the generalized Lauricella function of several variables).
It is the generalization and unification of Srivastava’s functions ([21], p. 428) F®,
[22] F¥; Pathan’s functions [15] F5, ([16], p. 51 (1)) and F{ * V. Srivastava-Daou-
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st defined the following series:

anope,go ([(@): 00, 0F, 0 0W]:[(bith): V] ;
D:ED;E®;  .E® [(dD) l]l(l), '}/(2),.__, W(”)];[(el,(:](f)): 6(1)] :
[(0f1h) : @] 5.5 [0 = D15

(1.11) 21y Zoyee-y 2
[(ef) : 0®T 5.5 [(egth) = 0™1;

© my mg en
21 2 Zn
= E Q(my, Mmg,..., m,) ' T T
My, May..., My =0 (7’}’L1 ) . (WLz) . (m,n) :
where, for convenience
B

A (1)
sz1(@7’)mﬂ}“+mz€}2>+.4.+m770}'”) =1 bj )m@}”

D ED (1)
Hj =1 (d] )m1 ’Ilﬁl) +1my ’1’§2> +..o+my, '1/](”)1_[]' =1 (ej )ml é]{l)

Q(my, Mmg,..., m,) =

(1.12)

B® 2 B ’
Hj =1 (bj( ))m2 PYNE § FY (bj(n) )mn(b_&"’

: E(Z) 2 E(n) )
110 T2 ()0, 50

’

the coefficients 6, j=1,2,...,4; &P, j=1,2,...,B®; ¥P =1,
2,...,D;0P j=1,2, ..., EW; Vke {1, 2, ..., n} are zero and real constants
(positive, negative) ) ([29] pp. 270-272 (equations 5, 6, 7, 8, 9, 19, 20, 21)) and
(bgih) abbreviates the array of B"™ parameters b, j=1,2,...,B%;
Vke{l,2,...,n}, with similar interpretations.

2 - Some useful standard results

1 - Binomial coefficients

M (M)! M
@.1) ( ): WD :( )
N WM -N \M-N
2.2) (—N)x = (UM
‘ N —K)

2 - Jacobi and extended Jacobi (or Fujiwara) polynomials

The classical Jacobi polynomial P ® (x) of order (A, B) and degree N in x
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defined (in terms of the Gauss hypergeometric »F; function) by ([18], p. 255 (7))

—-N, -A-N;
(14A+B)yy [x—-1\V
ZFI

23) PAP(x) =
@3) P = T A B\ 2

1—x
—-A—-B-2N;

which in view of ([32], p. 64), at once yields

N

2.4) P](\]A,B)(x):(l_x) PI(VABzN1,B)(x+3)
rx—1
A, B L+a\¥ 0 4 p ooy 3@

(2.5) P#HB(x)=|—| P& N—=1.
2 1+

An obvious variant of classical Jacobi polynomials is so called extended Jacobi
polynomials F @ 5 (x; a, b, ¢) studied by (among others) Izuri Fujiwara in an at-
tempt to give a unified presentation of classical orthogonal polynomials (especially
Jacobi, Laguerre and Hermite polynomials) (see [17] and [30], p. 388, (1)). The
polynomials F{* # (x; a, b, ¢) are essentially those that were considered by Sze-
g6 ([32], p. 58) and are given by ([17], p. 387)

2.6) FAP (s a, b, ¢) = [cla— b)]NPIS,A’m( Aeza) | 1).

a—>b

3 - Manocha’s Result

([13], p. 105 (1.4); see also [30], p. 122 (71))

> (M+N (a+B+M+1)y {x+1\M [ z+1\°
PlaNEN ()N — ( ) ( )
Nzo( ) dy @) M! 2 21
(2-7) a+pB+M _a_ﬁ_M’ —a-M ; )

—a—-p—-2M ; (m+1)[1+%(m—1)t]
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4 - Lemma
([30], p. 102 (A7)

For positive integers I, Iy, I3, ..., I;, (j=1)

LK+ LK+ ...+ K <N

> > C(K,, K, ...Kj;N)
N=0 Ky, Kz, ..., Kj=0

2.8)

N,Kl,Kz,...,I{j‘:O . .

3 - General multiple series identity

Theorem. Let {S(K;, Ky, ..., K;)} be a bounded multiple sequence of ar-
bitrary complex numbers, VK,e {0,1,2,3, ...}, r=1,2, ...,7; Z1, Zs, ..., Z;
are complex variables, I, I, ..., I;, and M are arbitrary non negative integers,
a and [ are arbitrary complex numbers then

> M+ N IsN
2( )P;?HWN)(%) > (= N)S&K, Ky, ..., K)
N=0 N K1, K, ..., K;=0

z& Zf v (a+ﬂ+M+1)M(x+1)“(ac+1)M

(K)! T (K)! (M)! x—1 2
1 a+p+M o
3.1 1+ _(x—m} S S, K, s K)
2 Ky, Ky, ..., Kj, Kj41=0

(—a—M) " t—1 \
(ma=p—=M).kg,, - ( Z )

(—a-f-2M)  \2+at—t

4 o zk 7k 7k
[ (@ + 1)(2 + at — 1) ] (KDU(K)! . (E)V(K; )]

J
where for the sake of brevity I= > I,K,, VK,e{0,1,2,3,..},
m=1

r=1,2, ..., 7; the variables |Z,|, |Zz|, ..., |Z;| also constrained that both sides
of the expansion formula exist.
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Proof of (3.1). In order to derive a class of extended bilateral generating
relations for classical restricted Jacobi polynomials, we replace N by N + [, K;
+ I, K, + ... + I;K; in left hand side «L» of Theorem (3.1) and use Lemma (2.8),
to get

d M+N+1
>,
N, Ky, Ky, ., Kj=0\ N+1
25 2f .. 25
(K (Ko)! ... (K))!

L= ;

)(_N_I)IS(KI’ Ks, ..., K))
3.2)

N+Ip(a—I-N,p—I-N
P! ().

In view of the application of (2.1) and (2.2), we get

L 1 2"’: M+ D1~/ S(K,. K K) ZE ZKZ,..Z]KJ
~0 ' PR T KD K)! L (K]

M! K, K, .., K=

<« (M+I+N
ZO( v )Pm,ﬁﬁ’f*’N)(x)tN.

3.3)

N=

By the application of Manocha’s result (2.7), we get

_ loth (2 (“ ) 1+—(90—1)t}
(M)! x—1 2 2
$ zk . 75
3.4 SKy, Ky, ..., K)(—a—B— M), ———""T
R R N AN T A TR o
—a—-f-M+1I, —a—M;
» 4 xt —t ]’
. @+ D2rat—0) | 2+at—t]

—-a—-p-2M;
Now writing »F'; in power series, we get required right hand side of the theo-
rem (3.1).
4 - Applications of (3.1)

The main result (3.1) of this paper offer many special cases of potential inte-
rests. Few are given in this section. In fact, by merely applying the relationship
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(2.6), one can easily derive a number of results of Fujiwara’s polynomials which
appeared in the work of Pittaluga et al [17].

I. Setting j =2, I;=1,=1 and the bounded sequence

[(aA)]Kl +K2[(dD)]K1 [(gG)]Kg

S(Ky, K») =
[(b)g)]}{1 +K2[(6E)]K1 [(hH)]KZ

in (3.1), we get a known generating relation of Srivastava ([23], p. 29 (3.4); see
also [19], p. 40).

=N, (ay): (dp); (9¢);
S (M + N D
23 e e e s
(bg) : (eg); (hy);

a M a+p+M
:(a-i-ﬁ-i-M—i-l)M(x-l—l)(x-l—l) {1+l(x_1)t]
M! x—1 2 2

(—a—=pB—M): (ay); : (dp); (9¢g);

F(3)
i (bg); :(eg); (hy) ;
(—a—M) ;
(-%'t_t) 21 (ﬁﬁt—t) %9 4
(—a—f—2M) ; @E+at—t) @+at—t) (@+1)2+at—1)

which is the generalization and unification of bilateral generating relations of Ma-
nocha ([13], p. 105 (2.1); [13], p. 106 (2.2, 2.3)).

II. Setting j =2, I, =1, I, =0 and using the bounded sequence given by (I),
(3.1) reduces to a known bilateral generating relation of Srivastava ([24], p. 92
(6.5); see also [20], p. 692 (12); p. 694 (17, 18))

> (M+N o perel @) —N,(dp); (9q);
P BN () PG y 2 | tY
NZO( N ) R [(bgw (en); (p); " 22]

+8+M+1 4+1\¢ +1 M 1 a+pf+M
REITRIESY (BT N
M! r—1 2 2
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i(ay) 5(ma—=B—M : (dp);(ge);
F®
i (bg) : (eg) 5 (hy) ;
(—a—M) ;
(xt — 1)z, 4

Cae gz BFED T D2t at—1)

III. For j=2, I;=1, I,=0 and the bounded sequence

Mg, + x, (W)
S(KI,KZ)ZM, =Y, =2

(6)1{1 + Ky

(3.1) becomes

o (M+N
NE_O( N )Pz&ﬁva’ﬁN)(x)Fl[i, ~N,u; 03y, 21t

a M a+p+M
_ (a+ﬁ+M+1)M(ac+1) (ac+1) {1—1—%(90—1”]

M! x—1 2

FM[—OL—M,).,X, —a—-B-M,u, —a—p-M; —a—p-2M, 9, J;

4 . (wt—1t)y
+1D2+at—1t) " 2+xt—1t)

where F); is a Lauricella’s function of three variables defined by ([30]; p. 67)

FM(ah Ug, U3, ﬁl’ ﬂz; ﬁl? YL V2, V2%, Y, Z)

_ i (al)m(a2)n+p(ﬁl)erp(ﬁZ)nxmynzp

)
m,n,p=0 ()/I)nl(y2)7z+pM!nIpI

le| <7r, |y|<s, |z|<t, r+t=1=s.

The result given above is a generalization of several other works on generat-
ing functions by Manocha and Sharma [14], Manocha [13] and Srivastava [23], [24].
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IV. Setting j=2, I, =1, I, =0 and the bounded sequence

(A)Kl + Kz (M )Kz
SK,, Ky) = 12207y a =
(K, K») O r, f1TY,2=%

in equation (3.1), we get

= (M +N
> ( )Pz(vf‘ﬂ\]}”ﬂN’(x)Fz[l; —N,u;y,0;y,21tY
N=0 N

o M a+p+M
:(a+ﬂ+M+1)M(.%'+1)(9c+l) {1+l(9€_1)t}
M! x—1 2 2

FK|:‘M5 —a—ﬁ—M, _a_ﬁ_M5A9 _a_Mij';(S’ _a_ﬂ_ZM’ 12K2)

4 (xt —1t)y
(x+1)2+at—t) (2+at—t)
where Fy is a Lauricella’s function of three variables defined by [30]; p. 67

FK(ah aa, a27ﬁ1) ﬂ27 ﬁla Y172, V3%, Y, Z)

200: (al)m(az)n+p(ﬂ1)m+p(ﬁ2)nxmynzp
m, n, p=0 (V1)m(72)n(V3)pm'Wp'

)

le| <r, |y|<s, |z]<t, (I1-7)(1-s)=t.
V. Setting j=2,1, =1, I,=0 and the bounded sequence

Wi, Py (O,
S(KMKZ):w’ Z1=Y,%=%
(,U)K1+K2

in equation (3.1), we get

- (M +N
N2=0( N )P}VE‘HGWN’(x)Fg[—N,V,l,6;u;y,z]tN

+B+M+1 a +1 M 1 a+p+M
e
M! x—1 2 2
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FN _a_M7 ya;{a _a_ﬂ_M767 _a_ﬁ_M; —a—ﬁ—2M,u,,u;

4 . (xt—1t)y
(+D2+at—t) (2+xt—1t)

where Fy is a Lauricella’s function of three variables defined by [30]; p. 67

FN(ah az, A3, ﬂh 52’ ﬂl’ Y1, V2, V2%, Y, Z)

_ i (a1)m(a2)71(a3)p(ﬁ1)m+p(ﬂ2)nxmynzp
L, n, p=0 (yl)wz(y2)71+pm!n!p!

le| <7, |y|<s, |z|<t, (I1-ms+(1-5)t=0.

VI. Setting j=2, I, =2, I, =1 and the bounded sequence

[(aA)]ZKl +K2[(dD)]K1 [(gG)]Kz

S(K17 K2) =
[(bB)]2K1 +K2[(€E)]K1[(hH)]K2

in equation (3.1), we get

“ MAN o[ =N, @) [dp); ()
P ) XA ¥
Ngo( N ) W) Xy [ (bs): (en); (hap); z2]

a M a+p+M
:(a+ﬁ+M+1)M(ac+1)(x+1) {1+l(x_1)t}
M! x—1 2 2

FA+1:D;G;1([_a_ﬁ_M: 25 1v 1] ’ [(a’A) : 25 1; 0] . [(dD) . 1] y[(gG) : 1] N
BRI [(bg):2,1,01:[(ex): 11;[(hy) : 11;

[—a—M :1]; (ot — )%z, (xt — 1)z, 4
[—a—B—-2M:1]; (@+at—1t? @+at—t) (@+1)2+wxt—1t))
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VII. Taking j=2, I, =1, I, =0 and using the bounded sequence given by
(VI), 3.1) takes the form

% M+ N pere (@) : —N,(dp) 5 (9¢) ;
PN BN () XAD LG , 2 | Y
Nz‘o( N ) My @) Yo ((bB) : (eg) ; (hy) ;ZI Z2)

o M a+p+M
:(a+ﬂ+M+1)M(ac+1)(oc+1) {1+l(x_1)t}
M! x—1 2 2

[-a=p-2M:1,0,1], [(ay):2,1,0]: [(dp) : 1];

A+1:D;G;1
FB:E;H;l

[(bp):2,1,0]: [(eg) : 115

1 1]; -a—M :1];
[(9’(;) ] [ a ] (xt _ t)zl (.’,Ut — t)ZQ 4

2+at—t) @+at—t)  @+DE+at—
[(hy) :11; [—a—f—2M :11; (2+at—t) " (2+at—t)  (@+D)@+at—1)

VIII. If we set j=2, I;=2, [,=1 and

[(%4)]2}{1 + Ky [(dp)]Kl +K2[(gG)]K1 [(pp)][{2

S(Ky, Kp) =
[(0p) ok, +k, [(ep)]k, + k,[(har) ]k, [(qq) ]k,

in equation (3.1), we get

S (M + N
2
N=0 N

Nog pa|l =N, (aq): (dp); (9g); (vp);
P(OLJr N, B N)(x) :).CA.+.1‘DYG|: 21, :|tN
e B (bp): (ew); (s (q);

a M a+pf+M

_ (a+ﬁ+M+1)M(9c+1) (ac+1) {1+l(x_1)t}

M! x—1 2 2
[_a_ﬂ_M:251a1];[(aA):27150]7[(dD):1)170]:

FA +1+D:G;P;1
B+E:H;Q;1

[(bB) : 2) 1’ 0] y[(eE) : 1’ 1’ 0] .

[(ge): 11;[(pp): 11; [~a—M:1];
(xt — )%z, (xt—1)z 4

@+wt—t? @+wt—1t) (@+1)C+at—t)
[(hy):1];[(qg): 1] [—a—B—2M : 1];
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IX. If j=8,I;= I,= I3=1 and the bounded sequence

+ K2 + K3 d 1 ) o 3 l 3 L :
S(K,, Ky, Ky) = ()i, + g+ & L(dp) i, + 1, (96 Ik, + 1, L) IRy + 1, [(GQ) Ik

- [(b}%)]}{1 +K2+K3[(6E)]K1 +K2[(hH)]K2+K3[(mM)]K3+K1[(1”R)]K1

[(SS)]KZ[(vV)]Kg

[Cue) i, [ (wy) T,

then equation (3.1) gives

=N, (aq) = (dp); (96); (1) : (qq);

- (M+ N
2 ( )P(a+N,ﬁN)( )F(3)[
N=0 M ! (bg) == (eg); (hy); (my) @ (rg);

N

(sg) ;(vy) 5

215 %2, %3 tN
(ugr); (W) ]

_ (a+ﬁ+M+1)M(ac+1)“(ac+1)M

1 a+f+M
1+ —(x— l)t}
M! 2 2

x—1

[_a_ﬂ_M: 1,19191];[((1A):1717170]7[(dD):1717070]7

FA+1+D+G+L;Q;S;V; 1
B+E+H+M:R;U;W;1

[(bp):1,1,1,0],[(ep): 1,1,0,01,

[(9¢):0,1,1,0], [({,):1,0,1,0]: [(gg):1]; [(sg):1]; [(vy):1];
[(hy):0,1,1,0], [(my):1,0,1,0]: [(rp) : 11; [(uy) : 11; [(ww) : 11;
[-a—M :1];
(xt—1t)zy (@t—1t)zy  (xt—1)24 4

—a—fo2M:1]; @+at—t) @+at—t) @+at—t) (@+1@+at—1)

X. If j=38,1;= I,=1, I3=0 and the bounded sequence

[(ea) ]k, + ko + & [(AD) Ik, + 5, [(96) Ik, + 1, L) iy + £, [(GQ) I,

S(Ku K;, K3) =
[(bB)]K1+K2+K3[(6E)]K1+Kz[(hH)]KZ+K3[(mM)]K3+K1[(7'R)]K1

[(ss)]1k, [(vy) ]k,

() I, L () I,
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in equation (3.1), we get

i (M+N) PIS;Q{,V’/}*N)(%) F(3)|:(OLA) @ =N, (dp); (gg); () = ((IQ);
N=0\ N (bp) (eg); (hy);(my):(rg);
(sg) 5 (vy) 5

%1y %2, 23 tN
(ug); (ww); ]

1
1+ —(x—-1)¢t
2

M! 2

B (a+ﬂ+M+1)M(9c+1)“(ac+1)M
- x—1

}a+/§+M

[-a—p—-M:1,1,0,1],[(ay):1,1,1,0],[(dp):1,1,0,0],

FA+ 1+D+G+L:Q;S;V;1
B+E+H+M:R;U;W;1

[(bB) : 17 17 17 0] ’ [(eE‘) : 1) 1) 0) 0] ’

[(96):0,1,1,0], [({):1,0,1,0]: :[(gq) : 11;[(sg) : 11;5[(vy) : 1]
[(7y) 2 0,1,1,0], [(my):1,0,1,0]:[(rg) s 1] ;[(uy) : 1T 5[(0ww) = 1] ;5

[-a—M :1];
(xt — 1)z, (xt — 1)z, 4
) ,zs,
24+xt—1t) 2+xt—1t) c+1)(2+xt—1t)
[-a—p—-2M :1]; ( ( (
For different values of J, Iy, I, I3, ..., and multiple bounded sequence

S(K;, Ks, ...), we can derive a number of known and unknown bilateral genera-
ting relations involving Jacobi polynomials and Kampé de Feriet functions of two
variables; Srivastava function F® and its special cases H,, Hg, He, Fy, Fr, Fg,
Fy, Fy, Fp, Fg, Fs, Fp; Srivastava function F® and its special cases
K;, Ky, Ky, Ki2, K3, Ky, K5;; Pathan function F§ and its special cases
K;, Ky1, Ki5; Exton’s funetion © Hy” ' H{™, H, X; Wright’s function ,v ,; Exto-
n’s function %} E 5", ES”; Chandel function (£} E¢”; Khichi function Hg"; Karls-
son’s function H{"; Chandel-Gupta function ® F{¥, P F{3 ® F{) . Karlsson’s fun-
ction ' F{Y; Exton’s triple hypergeometric functions X;, X, X;, ..., Xy ; Pandey
function G4, Gp; Dhawan function G, Gp; and Srivastava function G¢.
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Abstract

In this paper the authors prove a general theorem on generating relation for a certain
sequence of functions. Many formulas involving the families of generating functions for
the Jacobi and the so called extended Jacobi (or Fujiwara) polynomials given by Sharma
and Manocha [14], Manocha [13], Sharma [19], Sharma and Mittal [20], Manocha and
Srivastava [23], [24], Pittaluga, Sacripante and Srivastava [17] are shown here to be spe-
cial cases of a general class of a generating function involving Jacobi (or Fujiwara) po-
lynomials and multiple hypergeometric series of several variables. It is then shown how
the main result can be applied to derive a large number of generating functions involving
hypergeometric functions of Appell, Lauricella, Kampé de Fériet, Srivastava, Pathan,
Eaxton, Chandel, Khichi, Karlsson, Chandel-Gupta, Pandey, Dhawan and other multiple
Gaussian hypergeometric functions scattered in the literature of special functions.
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