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SOME BILATERAL GENERATING FUNCTIONS INVOLVING
THE ERKUS-SRIVASTAVA POLYNOMIALS AND SOME
GENERAL CLASSES OF MULTIVARIABLE POLYNOMIALS

S. GABOURY, R. TREMBLAY AND M. A. OZARSLAN

Abstract. Recently, Liu et al. [Bilateral generating functions for the Erkus-Srivastava
polynomials and the generalized Lauricella function, Appl. Math. Comput. 218 (2012),
pp. 7685-7693] investigated some various families of bilateral generating functions in-
volving the Erkus-Srivastava polynomials. The aim of this present paper is to obtain some
bilateral generating functions involving the Erkus-Srivastava polynomials and three gen-
eral classes of multivariable polynomials introduced earlier by Srivastava in [A contour
integral involving Fox’s H-function, Indian J. Math. 14 (1972), pp. 1-6], [A multilinear
generating function for the Konhauser sets of biorthogonal polynomials suggested by
the Laguerre polynomials, Pacific J. Math. 117 (1985), pp. 183-191] and by Kaanoglu and
Ozarslan in [Two-sided generating functions for certain class of r-variable polynomials,
Mathematical and Computer Modelling 54 (2011), pp. 625-631]. Special cases involving
the (Srivastava-Daoust) generalized Lauricella functions are also given.

1. Introduction

The Chan-Chyan-Srivastava polynomials gi,“l """ @) (x1,...,xy) are a multivariable exten-

sion of the Lagrange polynomials generated by the following relation [2, p. 140, Eq. (4)]:
r o0
[Ta-xj27% =Y g&)(xy,...,x)2" (2l <min{lx; |7} 167 (1D
j=1 n=0

Obviously, setting r = 2, a; = @ and @, = f in the last equation yields the familiar Lagrange

polynomials g,(f’ﬁ ) (x1, x2) which occur in some statistical problems [5, p. 267]. The last gen-

erating function (1.1) yields the explicit representation [2, p. 140, Eq. (6)]:

k1 k,

(@1 r) _ 1 X
gn M (X, x)) =Y (al)k1~~~(ar)krkar' 1.2)

ki+-+kr=n 1 T
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or, equivalently, [12, p. 522, Eq. (17)]

noomen 2 (@), (@) e (@)
e 1)n 2)ny—n rln-n,_ — —n.
gﬁlm, ar)(xl,.“’xr): Z Z : 1 2 : 1 r'l xlmx;lz m.”x:z ny_1
ny_1=0n,_,=0 m=0 nl-(nz—n1)~"'(n—nr—1)~
(1.3)

where (1), denote the Pochhammer’s symbol defined by

T'(A+n)
rw

(A)n = N (/1)0 =1.

These polynomials have been extensively investigated first by the work of Chan et al. [2] and
subsequently by the works of [3, 6, 7].

Recently, Altin and Erkus [1, p. 239, Eq. (2)] presented a multivariable extension of the
Lagrange-Hermite polynomials. This extension is given by the following generating function:

r N4, X :
H (l—sz]) - Z hglmy...,ar (xl,...,xr)z” (1.4)
j=1 n=0

(ajeC(j=1,...,r); lzl <min{lx | lxl 72,00 7Y,

Setting r = 2 yields the well-known two variables Lagrange-Hermite polynomials studied by
Dattoli et al. [4].

Shortly after, Erkus and Srivastava proposed a new class of multivariable polynomials
@ ‘;’)(xl, ..., X;) which are defined by [7, p. 268, Eq. (3)]:

n;ll,...,
- LYY _ R g (@ntty) n

(l—sz 1) =Y u (-, %) 2 (1.5)
= n=0 r

ml,...,

Jj=1

(@j€CG=1ms i eNG =1, Izl <minga 7, e 7).

This family of polynomials is a generalization and a unification of several known families of
multivariable polynomials including the Chan-Chyan-Srivastava polynomials given by (1.1)
and the Lagrange-Hermite polynomials defined by (1.4). Obviously, setting

lj=1(j=1,...,r),

we have

(aqy..., ) (aqy...,ap)
%n;ll,m'lr (x1)~-~»xr):gnl ' (xl»-~-»xr)~

Moreover, the Lagrange-Hermite polynomials follow by substituting

Li=jG=1,.,1).
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We thus have

(a1,...,ap) (aq,..., a,)
%n;ll,Z,...,; (X1yee0s Xp) =0 V77 (X1 e, Xp)-

The multivariable Erkus-Srivastava polynomials have the following explicit representation [7,
p- 268, Eq. (4)]:

ky k,
(@1, ) _ A
Uy o= 2 (@ @k gy (-0

llk1+~~~+l,k,:n

which gives as a special case (1.2) when

ljzl(jzl,...,r).

Almost four decades ago, Srivastava [15, p. 1, Eq. (1)] introduced and investigated the
general class of polynomials S (x) defined by
(]

Sy(x) =
&

—-n
( )mk An,kxk

(n=0,1,2,..)), (1.7)

where m is an arbitrary positive integer, the coefficients A, ;. (n,k = 0) are arbitrary real or
complex constants and [x] denotes the largest integer not greater than x. By suitably special-
izing the coefficients A, , the polynomials S*(x) can be reduced to the classical orthogonal
polynomials (Jacobi polynomials, Hermite polynomials, Laguerre polynomials, see for details
[15, 202 ]). Other interesting special cases of the polynomials S}*(x) include the generalized
hypergeometric polynomials such as the Bessel polynomials y,(x, a, ) investigated by Krall
and Frink [11, p. 108, Eq. (34)] and the generalized Hermite polynomials g}’ (x, h) considered
by Gould and Hopper [9, p. 58].

In 1987, Srivastava and Garg [17, p. 686, Eq. (1.4)] introduced the multivariable analogue
of the polynomials S}’ (x). This new class of polynomials Sy (x1,..., Xs) is defined by

myky+-+msks<n ky see ks

X
my,...,Mg . 1 S
Snl (xlr---rxs) = 2 (_n)m1k1+~~~+mskxA(n»kl»---;ks)

1.8
kpyeenrkg=0 kq!--- k! (1.8)

where my,..., m; are arbitrary positive integers, and the coefficients
Ak, ..., k) (n,k;=0,i=1,...,5)

are arbitrary real or complex constants.

Another interesting class of generalized multivariable polynomials, namely the polyno-
mi,...,ms

mials S, ' (x1,..., Xs) has been given in 1985 by Srivastava [16, p. 185, Eq. (7)]. These poly-
nomials are defined as follows:

&l
< o' =) mik o (1) mkg
S (k)= Y e Y K sk, kxR kB (19)

ki=0 k=0 kentee- kst
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where m,, ..., m, are arbitrary positive integers, n,..., n; are arbitrary non negative integers

and the coefficients
Qn; ky,..., k) (n,k;j=0,i=1,...,5)

are arbitrary real or complex constants.

These classes of polynomials are related to the Srivastava-Daoust generalized Lauricella

function [18, p.37 et seq.] defined as follows:

(@):00,...,09]: [bW;pN];  .; [(9;99];

FAB” ..... ;B
C:DW;..,DY 21, Zs
() : D, ...,y [dW;6W1;  .; (d9;69);
s} Zml mg
= Z A(m1,...,ms)1—'... $ 5
mi,...,ms=0 ms. mg.

where, for convenience,

1 (s)
HA 1(@)) 1y, 0 +-+m;0' HB 1(b gy "'Hle(b(‘S))m.¢5.5)

A(my,...,myg) = .
) (d(l)) s HD 1(d ms®
J ms0;

C DO
1_[jzl(cl iyt mgy H

The coefficients

ef)(szqu;k:Luqn, ¢$Wj=L“qu%k=1V“JL
w? (G=1,....Ck=1,...,s) mw.6?Wj:L“”Dw%k:L“”9

are real constants and (bgﬂc)) abbreviates the array of B parameters
b (=1...BYk=1..,9

with similar interpretations for other sets of parameters.

By assigning suitably special values to the arbitrary coefficient A(n;k;,...,

(1.10)

(1.11)

ks) and

Q(n; ky, ..., k) of equations (1.8) and (1.9) respectively, we arrive to the following special cases.

Setting

W, a ®
H}tl(aj)m19;1)+~~~+m-9(}s)HB:l(b(‘))m o HB (b(S))

A(n;kly---yks) :Q(n;kly---yks) =

in (1.8) and (1.9), we obtain respectively

My, _ pA+1:BW; ;B®
Sn S(xl,...,xs) FCD(D ..... D

1) 1
Hle(cl)m Yt mgy HD d( ))m oy HD l(d

(s)
ms0 i
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[(=n):my,...,mgl, [(@:00,...,091: [bD;0pM1; 5 [B9;9p
X1yeee, Xs (1.12)
- [0): W, .., [daW;6W); . 1d9;69];
and
St G x0) = Q8
[(@:0D,...,097: [—ny;my), (BW;0WV]; . [—ns ms), [BY;¢9)];
X1,..,Xs | . (1.13)
(W, w91 - @6 L - @60

Finally, in 2011, Kaanoglu and Ozarslan [10] introduced a certain class of multivariable

m, Ny, Ny - l(xl
).

polynomials P, .,Xr) and obtained two-sided linear generating functions for

this class of polynomials. These polynomials are a generalization of the three variables poly-

nomials studied by Srivastava et al. [19]. Explicitly, the polynomials Pm N Nry (x1,...,Xx,) are
defined by
No N [#} [II\C/rr_lz} [11:7_32} [11:7_21} x{clxécz Niky | x;l Nr-rkr-1
Pm, IETA s | .. — A
" Cuee)= 2, 2, o L L Ak T, N BT (= Ny )]

rl Okr 2= =0 k2=0k120
(m,n€Np; N1, No,...,Nr—_1 €N) (1.14)

where {A,,4nk,,...k,_,} is @ sequence of complex numbers.

Following the works of Liu et al. [12, 13, 14], we propose, in this paper, some bilateral gen-
erating functions involving the Erkus-Srivastava polynomials and the three classes of gener-
alized polynomials defined above in (1.8), (1.9) and (1.14). Some special cases are computed

and presented under the form of corollaries.

2. Main results

In this section, we present some bilateral generating functions involving the Erkus-Srivastava
polynomials and the three classes of polynomials respectively defined previously by (1.8),
(1.9) and (1.14). Some corollaries are also given as examples of applications of these pre-

sumably new generating functions.

We begin this section by deriving a relationship between the Erkus-Srivastava polynomi-
als and the Chan-Chyan-Srivastava polynomials. Considering the generating functions (1.1)

and (1.5), we find the following relation:

li

o r
Yy e = 1 (=2 ) = [T (- 032

n=0 i=1 zzl]zl
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oo
= ) gl @) (@1, O 00,) 2", (2.1)
n=0
where we have implicitly assumed that the set:

{wij:1<si<randls<js<[;(; eN:i=1,..,r)},

1
which depends upon the /; distinct values of the factor xl.li occurring in the expression:

1 l;
1—(xl~l"z) (i=1,...,1),
exists such that

—a; i -
(1—x,~zl") =[1(1-wijz)™™ G=1,...,n. (2.2)
j=1

Thus, the following relationship holds:

(aq,...,ar) _ (a1, @1 yees Ay )
%n;lll,...,lrr (x1)~-~)xr) = 8n ! ! ' g (wlly~-~)w1l1)~-~)wr1»-~-»wrl,)- (2~3)

The following lemma, given in [12, p. 521, Eq. (13)], will be useful in the sequel.

Lemma 2.1. The following multiple summation formula

o0 ny no 0o 00 oo
Z Z Z A(ny, na,...,ny) = Z Z Z Any,ny+ny,...,np+ny+--+n;) (2.4)

n,=0n,_,=0 n;=0 n,=0n,_,=0 n;=0
holds true provided that each of the series involved is absolutely convergent.
For a suitably bounded non-vanishing multiple sequence {Q(k,..., k)}k,,.. k.en, Of real or

complex parameters, we define a function @, (2, my;...; ng, mg; y1, ..., ys) of s variables where

mjeN, for j=2,...,s,and nj eNg, for j=2,...,s, by

D, (12, my;...;n5, Mg, Y1,...,Ys) = Si{yr,fzz,’,'.'j,’,r,?s(yl,...,ys)
n [::‘_22] '71_2] (_n)k (_nz)m 2 ...(_ns)m k p f
=3 ) > ! o 2 Qky, . k) Yy y S 2.5)
k1=0 k=0 ks=0 kl."-ks.

where Sk’,’n";{'jjﬁzs (¥1,...,¥s) denotes the generalized Srivastava polynomials defined by (1.9).

As usual, [x] denotes the greatest integer in x and

Np := N U {0}
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Theorem 2.2. The following bilateral generating function holds true:

(ay,. ,a ) 1,ms,...,m n
Z Uy (X1, X Sy (V1o V5)Z

ml,...l
n=0

r li
= [TI1(1-wijz)™™
i=1j=1

[::l_s]( nZ)mzkz '(_ns)mskS

Mzk

o0
2
1),

(1), (£1)=0 kp=0  ks=0 ko!--- k!
r (a.)ti‘ Wiz tij
QR kzy. ko) | TTT] — j(L) Ve 2.6)
i—1j=1 tijt \wijz—1

where

r l,'
() := Liv,..., Ly (i=1,...,r)andR = Z Z tij-

i=1j=1
Proof. It is easy to see that
S ) (@) 1,my,..,m
D WUy X XS (V1 Y6 2
n=0

o (%] 5] _
:E:%m“ﬂ(m, M)Z Z Z:(nm(nﬂWh (=15 myk,
n= k1=0ko=0  ks=0 kel k!

x Q(ky, ..., ko) yk -y 2

= Z Z e Z 1 (051 ~~~~~ Alyeees Aryensy ar)(w W w w )
n n+k; 1. W1y Wrly ..., Wy,
n=0k;=0 k=0 ks=0
_nz) k ...(_ns) ks -
el 5 Q... ks) (=12 yRe 2, @2.7)

AR X

Now, by making use of the following formula [2, p. 143, Eq. (20)]:

w [n+m (ay,...ar) (aq,e. @) X1 Xr
""" (X1, x0)2" = [ A —xj2) Y gyt yees meN
Z( )g,,+m (X1,..., Xr) ]1'[1( 12" gm a2 1oxg) N0
(2.8)

and equation (1.3), we obtain

o0
( ar) 1,
Z%nalll, Ul (xlr xr)Sn’ZZ; N (J/l» »J/s)Zn

n=0

Q(ky, ..., kg) (=y12)5

= i %’][ESS] (=12 myk, - (=N5) ke

ki1=0k,=0  ks=0 kol k!
li

x[1T](1-wijz)™

i=1j=1
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w11 w1}, wr W]
. . (2.9)
l-w12 1-wy, 2z l-wnz l-w; z

(@1)eees X1 yeeey Aoy )
X gk1

Using (1.3) again yields

o)
(a1,...,ar) 1,my,...,mg n
Z %n'lll l: (xlr---rxr)Sn,nzz,...,nSA(ylr---rJ/s)Z
= H AT

. 2l (2] n,

_ (=12 myk, ks ki ks
sL XL ol kol Q- k) Y12 s

li —a k1 Ll -1 tr trotiy -1 fs
<[TT](Q-wiz)™™ > Y -« Y Y )
i=1j=1 tr1,-1=0 5,1, 2=0 Iriy_1-1=0 tro11y-2=0 120

y (@), (@) n—n0 (@) 1y~ 1 (@2) 15—y, (@2) 1y =15, (@2) 151~ 1,
t1,1!(t1,2 =t 0! (f1,, — B, -1 — B, (B2 — B2 1) -+ (B2, — 11,1, -1)!
"'(ar)tr.l—l‘m.l,_l (ar)t,_g—t,_l ”'(ar)kl—t,_l,_l w11 i

* (= to1,, ) 2 — ) (R — £, 1)! (1 —a)uz)

X( w12 )h,z—tm ( w1y, )tl,ll_tl,ll—l ( w1 )fm—fr—url

1-wi2z 1-wy,z l-wnz
tro—=1Ir1 kr—=tr1, 1
w 270 w r
y (_rZ) (;l) , (2.10)
1-w;pz 1-wy, z
Applying Lemma 2.1 to (2.10) gives the desired result after simple manipulations. a

Corollary 2.3. In view of equations (1.13) and (2.6), we have the following relation

[(@):0W,...,09)]:

FA:1+B(”;...;1+B(S)

[ee]
(ay,...ar)
Zo%n;ll,...,lr X1, X)) Fo . i
n:

[(0): 9D, pV]:
[=n; 1), [DY500 s [=ng mg), (D5 p);
J/lw-»J’s Zn
[dW;6My . - 1d580)

ro U
_ H l‘] (1 P )—ai FA+B:1;...;1;1+B‘2);...;1+B(S)
- wijz C+D:0;...;0;D@;....D®
i=1j=1

[(e): WM, .., bt D s [y 105 L [ag; ;..o [ 105 .5 [ags 1

[(F):0W,, @bt +thts=ly. . . . .

[=n2;ma), (D502 s [=ng mg], (B0
w11)12 w1 )12
wp1z2—17"""7 wlllz—l""’

- 1d®;69; L - 1dY58Y)
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w1l )12 Wrir Y12
wllrz_lr---rwrlrz_lrer--'ryS (2.].].)

where the coefficients ej, f;, (p;k) and @;k) are given by

aj  (<j<A

ej:
bj-n (A<j<A+B),
¢; (Q<j<BE
fi= '
di-p (E<j<E+D),
6}” A<js<AMl<ks<l+---+1)
" Bék—ll—~-~—lr+1) AI<sj<Ah+-+l<ksh+-+L+s-1)
@ =
! Gj-a (A<j<A+Bilsk=l+-+1)
0 (A<j<sA+BLh+--+l,<ksh+--+1l+s-1)
and
\P}” (A<j<El<k<h+---+1)
k=h——1, .
9(‘k):<‘1’§- ' WoQ<j<Eh+Hl<k<sh++l+s-1)
! i-a (E<j<E+Djl<k<li+-—+1)
0 (E<j<E+DiLh+--+lL<ksh+---+1+s5s-1),
respectively.

Considering now a suitably bounded non-vanishing multiple sequence
{Q(n, kl; ny, k2; <o g, ks)}kl,...,kSENo

of real or complex parameters where n, ny, ..., n; are fixed non negative integers, we define a
function =,,(my; np, my;...; ns, ms; y1,..., ys) of s variables where m; €N, for j = 1,...,s, by

Sml ..... m

n,no,..., rix(J/lr---»,Vs)
M_ {(Q—a)a

Ep(my;ng, my;...;0g, Ms; Y1,..., Ys) =

BIENE

k=0 k,=0  ks=0 kyte--ks! M {Q-a)at

} -n o (—n . Q ,k, ,k;---; rk
Cmits - 1)k, Qs iz, Kgieocitsn ) ey (2.12)

NS

where Sp. " (y1,..., ys) denotes the generalized Srivastava polynomials defined by (1.9).

Theorem 2.4. The following bilateral generating function holds true:

[e 0]

(a1 —n,..,a,—n) —_ . . . . n
D Uy T (X1, X)) B (M0 M2, M g M YA V) E
 Cu,..,
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-1
o)

r li
= 2 (ITTTa=admr, | Sih™, e ys)
(1), (1)=0 \i=1 j=1

n _ 5%} 1 — Irl
—w11Z (—o1, 2" (~wnz (—wr, 2"
Joonadh Coudn  Congdn o, (2.13)

m! hy! 1! tr1,!

where
r l,'

(t;) = Lity .- Lil; (i=1,...,r)andR = Z Z Lij.
i=1j=1

Proof. By using (1.3) and (2.3), we have

oo
(a1—n,...,a,—n) —_ . . . . n
Z%n-lll I "X, X)) Er(my; g, my; .. R, Mg V1,0, V) Z
= e

mi,...,mg;
Sn,rzyg,.'..,nx(_)/ln-u)’s) n

M_ {Q—a)n}

o)
_ (A1 ALy Ay, )
_Zgn ! r((1)11,...,(,l)lll,...,(,l)rl,...,(,()rlr)
n=0
n tro tr1 Iy Lz o

n=0t,q,-1y=0 t1=0 Lr-11,_, =0 Il(lr_l]zo t12=01,=0

(@ =)y, (@1 =) py—pyy - (@1 — 1) iy —ta-n "

it =t (fy, — trg -t

— — — mi,...,m
« (ar n)trl_t(rfl)lr_l (ar n)trZ_trl (ar n)tn_tr(lrfl) Sn,nz,,,,,ris(_)/ln-u)/s)
(tr1 =t )2 — ) (R =t —1))! H;:l {A- ai)n}li
i, te—tn__ Gn—ha-y Ty to—tn | P=har-n n
X Wy Wy 11 1 W,y w, z
Ir2 Ir1 hy hi3 2

n=01tq,-n=0  t1=0t4-1n1,;=0  f,_p=0  12=01,=0
(-n"
X
1- al)n—tu (1- al)n_tlz+tll (1 al)n_ml et
my,...,Mg
X Sn,lng,...,r;x (J/l,...,ys)
(1 - Ofr)n—tr1+t(r—1)lr,1 (1 - ar)n_tr2+tr1 e (1 _ ar)tr(lr_n

ty, to—t iy —ha-n Iri—=Ir-n1 tro—t n—"ty(ly -1
”1111:,112 1, .. 1111 1 “'”rrl r=Dl_; rrz . o rir-1)
z (2.14)

X
mil(te —n)!--- (g, — b -t (G = te—n, G2 = D - (R = g, —1)!

Applying Lemma 2.1 to the last relation, we find

o0
(a1—n,...,a,—n) —_ . ) . 3 n
D U T X X B (M R, Mg g M Y1 V)2
n=0

fi, T2 hiy tr1, L2 iy

o0 w w e RN w cee

117712 lll rl r2 I‘l,— my,..., Ny

R, N, N

(,Vl»---;J/s)Zm

o Ty=o izl e bl 1!
. (-n%
A= aD)g-r, A= a)n g, A —adn g, -
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1

x (2.15)
(I=ap)p-r, A= ap)n-s, - A=) R-1,,
which completes the proof. O
Corollary 2.5. In view of equations (1.13) and (2.13), we have the following relation
(@1—n,...,0,—1) [(a): 9(1),...,9(5)] :
ozo: %n;lll,...,l, (X100, Xr) A:1+BW;. . ;1+BW
X 1; C:DW;...,D®
n=0 n;"zl {(1—ai)n} [(C):w(l)r""w(S)]:
[=m;m], (B0 s (=i mgl, (D909
Vi Vs | 2"
- @AWWy s - [dY;69);
- - -1 . | @ :0W,...,00]:
SN |11 L B
(f1)yee0(£)=0 \i=1j=1 [(¢) :1//(1),.-.,1//(3)] :
(=R mal, (B ¢N) s [—ng myl, (D90
J/1,-~-»J’s
T (AT ) N A R
— h _ 5] _ tr1 _ teiy
y (Con2™" (" (Conz" (w2 2.16)

|

f! fiy! tr! try,!

r

where

r l,'
(t;) := Liv, ..., Liy; (i=1,...,r)andR := Z Z tij-
i=1j=1
For a suitably bounded non-vanishing multiple sequence {A(n;k,..., Kk} k,,... k.en, OF
real or complex parameters, we define a function ¥, (my, ..., mg; y1,..., ¥s) of s variables where
mjeN, for j=1,...,s, by

Sml,...,ms

n (J/I»---»J/s)
[ {A-apah

VYu(my,...,mgy1,...,¥s) =

miki+-+msks<n (=n) kv ks
= Z k myky+ +msl;fA(n; kl,._.’ks)%. 2.17)
kionks=0 I {0 —ai)p}" kel ks!

Theorem 2.6. The following bilateral generating function holds true:

o0
Z %(al_n'm,ar_n)(xlyn-»xr)\Pn(mlw-n ms;J/I»u-»J/s)Zn

= mwly,..,ly
[ee] ro I -1
..... ms
= X [TITA=adms, | Su" "™ W1 ..rps)
(1), (£)=0 \i=1 j=1
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15 1,
X(—wuz)t11 (~w1,2)" (w2 (e, 2)

(2.18)
f! fiy! tr! try,!
where
r
() = ti1,ee, iy, (= 1,...,1) andR := Z Z
Proof. From (1.3), we have
a—n,..,a,—n) - . .. . n
Z%nlll, J ’ (x1)~-~)xr):'n(ml»n2)m2)~-~yn5)m5)yly~-~»ys)z
0o n tro tr hy hs o2
n=0 tr(lr—l):O l’r1=0 t(r—l)l,,l =0 t 10,1~ =0 t12:0 t11:0
(ay = n)g, (@1 = 1) gy, - (@1 = M)y — 3y gy
ml(te — 0! (g — g -t
my,..., My
« (ar - n)trl_t(rfl)lr_l (ar - n) tro—tn e (ar - n)tn_tr(lrfl) Sn ! 5(_}/1, e »J/s)
(tr1 = -1y, 2 = L)t (B =t g, 1)) I 1 —ap),th
t, tp—tn Bn~ho-y T le-vhoy o=t P hap-n n
X Wy Wy Wy, W W5 W, z
[e) n tro Lr1 Iy hs Tho
n=0 tr(lr—l):O l’r1=0 t(r—l)l,,l =0 t 10,1~ =0 t12:0 t11:0
(-n"
(1- al)n—tn (1- al)n—tlzﬂ‘n (11— al)n—m1 +h -
my,...,m
S ! : (J/b i) J/s)
(1 - ar)n—l’r1+t”_1)]r71 (1 - ar)n—trz+t,1 T (]- - ar)t,(l,_l)
t, heo—In tiy =g -1 L =tr-Dl_  to—tn n—trq, -1
w wlz -..wlll ...wrl wrz -..wrlr .
I ] , , , 22" (2.19)
it — )l (g, — g -t (G — te—n )t — G- (= g, 1))
With the help of Lemma 2.1, the result follows easily. O

Corollary 2.7. In view of equations (1.12) and (2.18), we have the following relation

(@1—n,.,ar—n) [(=n):my,...,mg],
i %n Ly (1000 X7) A+1:BW;. ;B

i D) (s)
im0 M (A-apyh - GPTP

[(a) :9(1) 6(3) b(l) ¢(1)] o [b(s);(p(s)];

[(©: D, w91 [@W;6W); L 1d®;60));

-1 [-R:my,...,msl],
M. .p»)
pA+LBYLB
C:DW;..., DV

= Z (H (1—05i)9‘§—t,-j
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[(@):0D,...,091: BD;pW]; s (D9;90);

J/l;---»,Vs
(@) : 9,y 1dV;60); L 1dY;69);
LCongh ot (Cond™ o2t 2.20)
11! ti,! t1! tr,! '

where

r l,'
(t;) := Lit, ..., Liy; (i=1,...,r)andR = Z Z tij-
i=1j=1

Let us shift our focus on two special cases of Theorem 2.6. First of all, setting s =1 and
using the fact that the Gould-Hopper polynomials [9, p. 58] g}’ (¥, h) defined by

(%] n!
m _ . k. n—-mk
&= 2 p i (2-21)

are related to the polynomials S*(y) (see [20, p.161, Eq. (1.15)]) by

nim hl/m
Sf,”(y):(—l)n(%) 82”(—(;) h) 2.22)

Thus, we obtain the following relationship between the Erkus-Srivastava polynomials and the

Gould-Hopper polynomials:

(a1—n,...,a,—n)
co U (X1,...,x7) nlm h 1/m
s )

Z w1,
=0 L0 —a)p}h y

o) ro -1 i3 B\ m
= Y (H H(l—ai)m—t,-j) (%)m g (_(_) ,h)
(1) (£)=0 \i=1 j=1 y

t _ h I — Iri
—wn 2 (w1, 2" (~wnz (—wr, 2)""
pona™ oy, Lenam  Eon, (2.23)

f1! fiy! tr! try,!

where, as seen previously,

r li
() :=tin, .., Ly, (i=1,...,r)and R := Z Z tij.
i=1j=1
Next, putting s = 1, y; = u and considering the relation established by Srivastava and
Singh [20, p. 160, Eq. (1.13)] between the generalized Bessel polynomials y,(y,y,8) intro-
duced by Krall and Frink [11, p. 108, Eq. (34)] and defined by
1 +y+k-2 k
(”)(" Y )k! (Z) 2.24)

J/n(y;Y»ﬁ) =
Sl e )M
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and the Srivastava polynomials S!*(y), namely,

SL ) = yu(=By,7, B). (2.25)

This relation is obtained by replacing A, x by (y + n— 1) and m by 1 in (1.7). Therefore, we
have the next relation between the Chan-Chyan-Srivastava polynomials and the generalized
Bessel polynomials:

=0 I {—apuh Yn(=Pu,y, p)z"

(e8]

ro -1
= Z (UUl ai){)%—t,-j) yiﬁ(_ﬁu’y’ﬁ)

(t),...,(t)=0

15 t,
y (_wllz)tn (_wlllz) 1 (_wrlz)trl (_wrlrz) rly
! tll1! tr! trl,!

(2.26)
11!

We end this paper by giving a bilateral generating function involving the class of polyno-
mials Pm N Nry (x1,...,x;) defined by (1.14). For a suitably bounded non-vanishing multi-
ple sequence {A;4n.k,,...k, Y n,m ky,... k,_ €N, Of real or complex parameters, we define a func-
tion A, (m, Ny,...,Ns_1;¥1,...,ys) of s-variables where N; €N, for j=1,...,5 -1, by

n Ny, )
[ {0 —a)h

An(m»N1)~-~)NS—1;y1)~-~)ys) =

n ks—1 k3 | [ k2
~ ||~ ko—Ny k —Ns_1 ks
S B pn, it
ke =0ks=0 ko=0k1=0 11— 1{(1 ai)ntl killka — Nykp)!--- (n— Ny_y ks—1)! '
Theorem 2.8. The following bilateral generating function holds true:
Z%r(lalll e Gy =1) (xl»-u»xr)An(m,Nl,-u»Ns—l;J/l»-u»J/s)Zn
00 ro -1 NN
= Z (H H(l_ai)m—t”‘) ngy b H()’l»-u»)/s)
(1) (£)=0 \i=1 j=1
I _ [4¥] 51 _ Ly
-w112 w1, 2)h -wr1 2 Wy 2)r
><( 112) ...( 11, 2) ...( r12) ...( rl, 2) (2.28)
1! fy,! tr1! Ly,
where
ro I
(t) := ti,..., tig, (i =1,...,7) andR =Z Z
Proof. The proof is omitted since it is almost the same as the one of Theorem 2.6. O
Setting N = Ny =--- = N;_; =1and

Am+n k.. =@k (@2) -k, (@s—D kg —ks (X)) m(@s + 1) gy



SOME BILATERAL GENERATING FUNCTIONS 355

we find from [10, p. 627, Eq. (1.7)] that

(@y,...,as

Prbl iy, ys) = (@s)m gn (Y1, Y9, (2.29)
Putting s = r, m = 0 and substituting x; = y;, for j =1,...,r, we obtain the next relation.

Corollary 2.9. The following bilateral generating function involving the product of the Erkus-

Srivastava polynomials and the Chan-Chyan-Srivastava polynomials g'& " (x1,..., x,) holds
true:
oo UMY (g, xp) g (s X))
Z 21y by Zn
n=0 H;:I {(l_ai)n}li
o) ro -1 ( :
ay,..., Ay
= Z HH(]'_ai)m_tij gml (X100, Xr)
(1) (17)=0 \i=1 j=1

I3 I,
x(—wuz)t“ (o1, 2" (~wn2)" (w2

t11! fy,! tr! tr1,!

(2.30)

Remark 2.10. In every Theorems and Corollaries obtained in this paper, we can specialize the
Erkus-Srivastava polynomials to obtain the corresponding bilateral generating functions for
the Lagrange-Hermite polynomials and the Chan-Chyan-Srivastava polynomials. Note that
recently, the authors in [8] gave the ones involving the Chan-Chyan-Srivastava polynomials.
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