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Abstract

This study deals with some new properties for the Generalized Sylvester polynomials in several
variables. Some properties of these polynomials were given. We also derive an application giv-
ing certain families of bilateral generating functions for the Generalized Sylvester polynomials in
several variables. At the end, we discuss some special cases.
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1. Introduction

The Sylvester polynomials ¢,,(z) are defined by (see, [Srivastava and Manocha (1984)])

> n(a)t = (1—t)"e™, (1)
n=0
lt| < 1.
In Srivastava and Manocha (1984), from (1), we have

x" —1
¢n(m) = W 2Fo [—’I’L,l‘; - ] )
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where 2F; is Gauss’s hypergeometric series. The generalized hypergeometric series ,F;, defined
and by

ai,

ey O B = (ar)p ... (ap)nﬁ
pa B; -y BG; Z] B z:: (B1)n - (Bg)n n!

Here, (1)), denotes the Pochhammer symbol defined by

V), = 1, if v = 0; A € C\{0}
YUl AM+1)..(A+n—1), ifv=neN; AeC.

In Choi et al. (2017), introduced the generalized Sylvester polynomials of three variables denoted
by fn(z,y,z;a,b,c,d, e, h) as follows:

—n —;—;— :ax; by; cz;
fulx,y,2;a,b,¢,d, e, h) = WLMF@ —dfz,—év—i , ()

I 9 ° I I I

where F®)[z,y, 2] is the general triple hypergeometric series in Srivastava and Karlsson (1985).
From (2), we have

fa(2,y,250,b,¢,d,e,h) = (da:)”(eg!)n(hz)n
% io: (—n)r+s+k£?j;§ (by), (c2) (_d1$>7“ <—61y>5 <_h12>k

LN (), (by), (e2)y (da)” (ey)" (h2)"
2 2 rlstkl(n —r — s — k)! (dz)" (ey)® (h2)"

The generalized Sylvester polynomials of three variables f,,(z,y, z; a, b, ¢, d, e, h) have the following
generating function in Choi et al. (2017):

> fulw,y, za,b,c,d e, h)t" 3)

n=0
= ez (| _ oyhzt) 9% (1 — dahat) (1 — dzeyt) ™.

In Choi et al. (2017), we have the following generating function
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o0

Z (n+ k) fn+k(‘r7y7z;a7 b7 C, d7 €, h)tn (4)
n

n=0
= e®ehzyzt () _ ohyzt) "9 R(1 — dhaat) YR — deayt) "7k
X fr(z,y, z;a,b,¢,d(1 — ehyzt), e(1 — dhzzt), h(1 — dexyt)).

In this study, various families of multilinear and multilateral generating functions, miscellaneous
properties and also some special cases for these polynomials are obtained. In addition, we derive
a theorem giving certain families of bilateral generating functions for the generalized Sylvester
polynomials of three variables and the Appell functions.

2. Summation Formula

Lemma 2.1.

The following addition expression holds for the generalized Sylvester polynomials of three
variables:

falz1 4+ x2,y,2;a,b,¢,d, e, h) ®)

1
- n—m y Yy 25 P b, 5 d, y h
(0= doshetym (I = dayegtym - @n vz bie dres )

m=0

X fm(xz2,y(1 — dz1hzt), z(1 — dzieyt);a, b, c,d, e, h).
Proof:

Replacing x by 1 + x5 in (3), we obtain

o0
Z fn(xl + €r2Y, z;a, bv ¢, d) €, h)tn

n=0

- e(x1+1‘2)d€yhzt(1 _ eyhzt)—a(zl+x2)
x(1—d(z1 + xg)hzt)fby(l — d(z1 + 22)eyt) "
= (1 — eyhzt)—amledxleyhzt(l _ eyhzt)—amgedaﬁgeyhzt
X (1 — da1hzt — dwghzt) ™" (1 — daieyt — dzgeyt) ™

= AnVA(L — eyhat) (1 dryhet) (1 direyt)

dxohzt dxoeyt
dxseyhzt —azs 2 —by 2€yY —cz
X 1 —eyhzt 1-— l1-—
€ ( eyhzt) ( 1 —dzihzt ( 1-— dxleyt)
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oo
dzoe hzt(l—dmlhzt)(l—dmleyt)
= E fn('r17y7 Z;aa b) Cy d7 e7h)tn (e ¢y (1—dwj hzt)(1-dzyeyt)

n=0
(i)
(-t b )
(e )

o)
= Z fn(xlv Yy, z;a, b7 ¢, d7 €, h)tn
n=0

tm

X Z fm(x% y(l - d(L’tht), Z(l - dwleyt)7 a, b7 c, d7 €, h) (1 N d.’Etht)m(]_ I dxleyt)m

m=0

= Z Z fu(x1,y,25a,b,¢,d, e, h) fn (22, y(1 — dx1hzt), 2(1 — dxieyt); a, b, c,d, e, h)

n=0m=0
tn—l—m

. (1 — dz1hzt)™(1 — dxieyt)™

= Z Z fr—m(z1,9y, z;a,b,¢,d, e, h) frn (2, y(1 — dzihzt), 2(1 — dzreyt); a, b, c,d, e, h)

n=0m=0
X r*
(1 —dzyhzt)™(1 — dxieyt)™

Comparing of the coefficients of ¢, lemma is proved. n

3. Bilinear and Bilateral Generating Functions
In this section, with the help of the similar method as considered in Ozmen et al. (2018) and Ozmen

(2015), we derive several families of bilinear and bilateral generating functions for the generalized
Sylvester polynomials of three variables given by (3).

Theorem 3.1.

For a non-vanishing function Q,(y1, ..., y» ) of » complex variables y1, ..., y, (r € N) and of complex
order p, 1, let

Auﬂl}(ylv vy Yrs C) = ZakQ/L-‘rd)k(ylv u%")Ck (a’k 7& 0)7
k=0
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and
Oy (z3¢3y1, ey Y €)
[n/p]

- Z akfn*pk(xv y7 Z; CL, b7 C, d7 67 h)Q,qu’l/Jk(yla ey yr)gk (6)
k=0

Then, for p € N, we have

(o ¢]
2oy (z,y,z;a, b.c,d, e, h;yr, .., Y t%) " (7)
n=0

= MV (1 — eyhzt) " (1 — dahzt) " (1 — dzeyt)
XA (Y1s s Yri M)

Proof:

For convenience, let S denote the first member of the assertion (7) of Theorem 3.1. Then, plugging
the polynomials

) . . ) 77
®Z7$ (J;7 Y, %4, b’ G d’ €, h? Y1y -oy Yrs t7p) )
which comes from (6) into the left-hand side of (7), we obtain

o [n/p]

S = Z Z akfn—pk(x> Y, z;a, bv c, d7 €, h)QM-H/Jk’(ylv [RE) yT>nktn_pk' (8)
n=0 k=0

Upon changing the order of summation in (8), if we replace n by n + pk, we can write

o0 (o)
S = Z Z A f’n(‘T? Y,z a, bv C, d) €, h)QM+¢k(y17 ceey y'r')nktn
n=0 k=0

oo o0
= Z fn(.f(}, Y, za, b7 c, d7 €, h)tn Z a/kQ,u,+wk(y17 seey y'r’)nk
n=0 k=0

= ™ (1 — eyhzt) (1 — dahzt) (1 — dzeyt) =
XAu,w(yb vy Yrs n)a

the proof is completed. n
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Theorem 3.2.

Corresponding to an identically non-vanishing function €,(yi, ...,y ) of r complex variables
Y1, .., yr (r € N) and of complex order i, 1, let

AU (T + 225691, Yri t)
[n/p]

= Z akfn—pk(:El + xr2,Y,%;a, ba C, d7 €, h)
k=0

X Qe (Y1, ey Y )EF,

where a; # 0, n,p € N. Then, we have

1
! n—k\T1; 7Z;a7bacyd,€,h
l[(l —dxhzt)(1 — d:z:leyt)]k*plf K1,y )

Xn: [k/p]
k=0 1=0

X fo—pi(x2,y(1 — dx1hzt), 2(1 — dzreyt);a, b, c,d, e, h) 9)

XQ,LH’@Z)Z (y17 ey y’r‘)tl

= Ayt + x,, 250, b, ¢,d, e, by, sy 1),

provided that each member of (9) exists.
Proof:
For convenince, let 7' denote the first member of the assertion (9) of Theorem 3.2. Then, upon

subsituting for the polynomials f,, . (x1 +22,v, 2;a,b, ¢, d, e, h) from the (5) into the left-hand side
of (9), we obtain

[n/p] n—pl 1
T = aj Ffr—k—pi(x1,Y,2;0,b,¢,d,e,h)
l;) kzzo [(1 — dwihzt)(1 — dzyeyt)]” P

X fr(w2,y(1 — dxrhzt), 2(1 — drieyt); a, b, c,d, e, h)Qypyi(y1, ...,yr)tl

m/p ("L 1 cabedeh
=D kgo @D (1 dmegn] Inkpi(71,9: 20,0, ¢,d, e, )

1=0 X fr(z2,y(1 — dx1hzt), 2(1 — dxyeyt);a, b, c,d, e, h)

XQ,LH’QN(yla ey y’r‘)tl
[n/p]
= Z alfn—pl(xl + 22,Y, 25 a, b7 C, da €, h)Q;H-l/)l(yla ceey yr)tl

=0

:AZ:i(xl+$2ayvz;aabac7d7€7h;yla"'7yT;t)- ]
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Theorem 3.3.

Corresponding to an identically non-vanishing function €,(yi, ...,y ) of r complex variables
Y1, ..., yr (r € N) and of complex order v, let

AM,WJ [1"7 Yy, z;a, b7 ¢, d) €, h’v Y1, )yrvt]

o0

Z ag fm+qk(T, Y, 250,b,¢,d, e h)QuﬂJk(yl,...,yT)tk,
k=0

where a; # 0 and

[n/q]
m+n k
Onpa(Yis .., Yr; 2) = kz_o (n B qk) Qg pk (Y15 - Yr )2
Then, for p,q € N; we have
Z fm—i—n(xy Y,z a, bu c, d7 €, h)0n7p,q(y17 vy Yrs Z)tn (10)

n=0

— edehwyt(l _ ehyzt)_az(l _ dhxzt)_by(l — demyt)—r:z

x,y, z;a,b,c,d(1 — ehyzt), e(1 — dhxzt), h(1 — dexyz)
XDpupg . : t q '
$YLs s Yrs Z( (1—ehyzt)(1—dha:zt)(1—dexyt))

provided that each member of (10) exists.
Proof:

For convenience, let T denote the first member of the assertion (10) of Theorem 3.3. Then, we get

oo
T= Z fm+n(xay7z;avb7 C, d767h’)
n=0

[n/dq] ot
kyn
x Z <n_qk>ak9u+pk<y17~--7y7~)z t".

Replacing n by n + ¢k and then using (4), we may write that

0o 00
T= Z()kzo ( n )fM-‘rn-‘qu(m?yaz;aa ba c, daevh)Qu-i-pk(yl?"'?yT)Z tn+q
n= =

2= (m+n+ gk n
= Z <Z < 1 )fm-ﬁ-n-ﬁ-qk(x’yaz;a? ba c, daea h)t ) QM-‘rpk(?/la "'ayr)(th)k

oo
Z deh:vyzt ehyzt)—a:c—m—qk(l _ dhl’zt)_by_m_qk(l _ dexyt)—cz—m—qk
k=0

Xfm+qk (I‘, Y,z a, ba ¢, d(l - ehth)v 6(]‘ - dtht)v h(l - dexyt)) QH-Fpk(yl) ey yT)(th)k

= e®hTY (] _ ehy2t) 701 — dhazt)"W ™ (1 — dexyt) "™
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X Z ag frtqk (T,Y,2;0,b,¢,d(1 — ehyzt), e(1 — dhxzt), h(1 — dexyt))
k=0

zt4 )k
(1 — ehyzt)i(1 — dhxzt)i(1 — dexyt)q

XQ!H‘P’C(ylv ey yT)(

= edEhxth(l — ehyzt)” 47 (1 — dha:zt)*by*m(l — dexyt)” ™™

x,y,z;a,b,c,d(1 — ehyzt), e(1 — dhxzt), h(1 — dexyt);
XAypq . ¢ q ‘
Y1y e Yrs Z( (1fehyzt)(1fdhxzt)(17de:ryt))

The proof is completed. [

4. Special Cases

When the multivariable function €, yx(y1,...,4:), k € Ng, 7 € N, is expressed in terms of simpler
functions of one and more variables, then we can give further applications of the above theorems.
We first set

Q}L+¢k(y17 sy yT ) - hiojjq;;k7ar)(y17 cey yT)v

in Theorem 3.1, where the multivariable extension of the Lagrange-Hermite polynomials
hfﬁ;ﬁf""’m)(acl, ...,z,) [Altin et al. (2006)], generated by

[T{Q -ty >} =% plaar) (X1 ey ) 7
j=1 n=0 (11)
aeC, [t < min{yx1|—1 Jaa V2 mrl/r} .

We are thus led to the following result which provides a class of bilateral generating functions for
the multivariable extension of the Lagrange-Hermite polynomials polynomials plotscr) (Y1y s Yr)

ptvk
and the generalized Sylvester polynomials of three variables.
Corollary 4.1.
If
A,uﬂﬁ(yl’ ceey Yrs C)
Z /io;l{bk’ar) ylv---ayr)gka (ak’ #0, MWEC%
k=0
then we have
oo [n/p] ( ) 77’“
SN arfupley. zabicd.c IR e ) St (12)

n=0 k=0
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= MV (1 — eyhzt) ™" (1 — dahezt) "% (1 — dweyt) ™A, (Y1, oy Yri 1)-

Remark 4.2.

(()[17...7067-)

Using the generating relation (12) for the multivariable polynomials 7, /77" (21, ..., ) and
getting a, = 1, p = 0, ¢ = 1, we find that

oo [n/p]
S Suepkle g zmasbiede W (g, g
n=0 k=0

_ ed:ceyhzt(l _ eyhzt)_‘w(l _ dwhzt)_by

x(1 — dxeyt)™ % H {1 —ym?) 7},

j=1

1< min {Jon ™o e 7} ol < 1.

If we set » = 3 and

Q;kH/Jk(yla Y2, y3) = f,tl,+’l/)k(x37 Y, z5a, ba c, d7 €, h>7

in Theorem 3.2, we have the following bilinear generating functions for the generalized Sylvester
polynomials of three variables.

Corollary 4.3.
If
AT (x1 +22,y,250,b,¢,d, e, hy 3,y 230, b, ¢, d, e, i t)
[n/p]
= Z ap fn—pk(1 + 2,9, 250,b,¢,d, e, h)
k=0
X furor (23,9, 2:a,b,¢,d, e, h)tk, (ax #0, p,p € C),
then we get
n_ [k/p] 1
2 2 U e (L — dmyego bR -

X fe—pt(x2,y(1 — dx1h2t), 2(1 — dzreyt);a,b,c,d, e, h) fuyrpi(x3,y, 2;0,b,¢,d, e, h)tl

= AZ:ZJ(xl + z2,Y, 25 a, ba c, da €, ha €3,Y, z;a, ba ¢, da €, h’ t)
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If we set

s=1and Q#ﬂbk(m) = P/E‘-T-’Qfl)g(w)7

in Theorem 3.3, where the classical Jacobi polynomials pled (y) 1s generated by [Erdélyi et al.
(1955)],

> PO ()t =

n=0

(1—t+p) “(1+t+p) 7,

{p =(1- 2xt+t2)1/2} .

We get a family of the bilateral generating functions for the classical Jacobi polynomials and the
generalized Sylvester polynomials of three variables as follows:

Corollary 4.4.
If
A,u,p,q [.’I), y7 Z’ a7 b7 C7 d7 67 h7 w7 t]
_ i anf ( cab. c.d.e. b PP k
- nJm+qn\T, Y, 2; @, 0, C, 4, €, )P,u,—i-pn (w)t ’
n=0
(an #0, m € No, k £ 0, p, € C),
and

[n/q] m4n (@.p)
bupateer 2= 3 (" B Yo ),
k=0

where n, p € N, then we get that

me+n<x7y7z;a7 b7 c, d767h)9n,p,q(w;z)tn (14)

n=0

= eBeheyzt (1 _ ehyzt) =™ (1 — dhazt) Y "™(1 — dexyt) "™

x,y,z;a,b,c,d(1 — ehyzt), e(1 — dhxzt), h(1 — dexyt)
XApg .

. t q
» W Z( (1—ehyzt)(1—dhzzt)(1—dexyt) )
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Remark 4.5.

Furthermore, for every suitable choice of the coefficients a; (k € Np), if the multivariable func-
tions Qi (y1, ..., yr), € N, are expressed as an appropriate product of several simpler functions,
the assertions of Theorem 3.1, Theorem 3.2, Theorem 3.3 can be applied in order to derive vari-
ous families of multilinear and multilateral generating functions for the family of the generalized
Sylvester polynomials of three variables given explicitly by (3).

5. Miscellaneous Properties

In this section, we give some properties for the generalized Sylvester polynomials of three vari-
ables f,(x,y,z;a,b,¢,d, e, h) given by (3).

Theorem 5.1.

The generalized Sylvester polynomials of three variables f,(x,y, z; a, b, ¢, d, e, h) have the following
integral representation:

fn(:ra y7 Z5a, b7 ¢, d7 €, h)

- n!F(a:c)Fl(by)F(cz) i: <7Z>

m=0

00 00 00
X///e—(ul—l—url—u?, ar—1 by 1 cz l(deh:ﬁyz) —m
0 0 O

X (ehyzuy + dhxzug + dexyusz)™dui dusdus.

Proof:

If we use the identity

!
O

et Ldt, Re(v) > 0,

on the left-hand side of the generating function (3), we have

Z fn(wv ya Z5 a, b7 ¢, da €, h)tn

n=0

0o
:edehxzyt /6 (1—ehyzt)u; am 1dU1
0
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oo 00
1 (- _ 1 —(1— _
x e (1 dhxzt)uzugy 1du2 e (1 de:pyt)ugugz 1dU3
0 0

[ elNe el
/ / e—ul —U2—U3
0 0

— by—1 —
Xe(ehyzul +dha:zuz+dea:yU3)tuclbw 1u2y ugz lduldUQdU3

_ 1 i]o]of dehxyz f(ul+u2+u3)
~ T(ax)T(by)(cz)
0 0 0

2. (dehxyzt)™
- E nz'/ [(ax)I(

n=0

0 (ehyzui+dhrzus+dexyus)™t™

ax—1, by—1 cz—1
X ' ui" " uy Cug”  duidusdus
m!
m=0
> 1 (u1tuz+us az wy e
_ n!F(a:c)F(by)F ( )f f fe Uy” U3 m

n=0 (dehxyz)"~ (ehyzu1 + dhxqu + dexyus)™duy dugdug
From the coefficents of " on the both sides of the last equality, one can get the desired result. n

We now discuss some miscellaneous recurrence relations of the generalized Sylvester polynomials
of three variables. By differentiating each member of the generating function relation (3) with
respect to z, y, z and using

SN Alkn) =) Ak,n -k

n=0 k=0 n=0 k=0

we arrive at the following (differential) recurrence relation for the generalized Sylvester polyno-
mials:

On the other hand, by differentiating each member of the generating function relation (3) with
respect to z, y, z, we have

0
%fn(l‘a Yy, zsa, ba ¢, d7 €, h)
= (dehyz)f’VL—l(x7yu <5 Q, b7 ¢, d7 €, h)

n—1

ehyz m+1
E fn—m—l(wvy723a7b70ad7€7h)
= (m+1)

n—1
+(bdhyz) Z dhxz)™ fr—m-1(z,y, z;a,b,c,d, e, h)
m=0
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n—1
+(cdeyz) Z (dexy)™ fn—m—1(x,y,2;a,b,¢,d, e, h).
m=0

0
aiyfn(xa Yy, z;a, ba ¢, d7€7 h)

= (dehzz) fn—1(x,y,2;a,b,¢c,d, e, h)

1

+(azxehz) (ehy2)™ fr—m-1(z,y,2;a,b,¢c,d, e, h)
0

n

3
Il

—1
j dhfL’z m+1

1) frn—m-1(z,y,2;a,b,¢,d,e,h)
(m

m:O
n—1
+(cdexz) Z (dexy)™ fn—m—1(x,y,2;a,b,¢,d, e, h).
m=0

%fn('x:ya Z5a, ba ¢, da €, h)

= (deh:vy)fn,l(x, Y, =5 a, ba ¢, d7 ¢, h)

1

3
|

+(axehy) (ehy2)" fn—m—1(x,y, z;a,b,¢c,d, e, h)

i

1
+(bydhx) (dhzz2)" fr—m—1(x,y,2;a,b,¢,d, e, h)

S
I

m=0
n—1
dex m—+1
Z my—i— 1 fnfmfl(xayaz;aa bv ¢, daevh‘)a

=0
respectively.

Besides, by differentiating each member of the generating function relation (3) with respect to ¢
we have the following another recurrence relation for these polynomials:

(n + 1)fn+l($7y7 Z5a, b7 ¢, d7 €, h)

= (deh:cyz)fn(x, Y,z a, b7 ¢, d) €, h’)

3

+(ax) (ehyz)m+1fn_m(x, y,z;a,b,¢,d, e, h)

m=0

3

+<by) (dhxz)m"'lfn_m(x, Y, z;a, b7 ¢, da €, h)

m=0

NE

+(cz) (dewy)m+1fn_m(aﬁ, y,z;a,b,¢,d, e, h).

0

3
I
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6. The Generalized Sylvester polynomials of three variables and Appell
Functions

In 2012, Liu et al. derived bilateral generating functions for the Erkus-Srivastava polynomials and
generalized Lauricella functions [Liu et al. (2012)]. In the present section, we derive various fam-
ilies of bilateral generating functions for the generalized Sylvester polynomials of three variables
and the Appell functions. On the other hand, the four Appell functions, denoted by Fy, F,, F3 and
Fy, were generalized by Lauricella functions of n variables which are denoted by Flg"), Fgl), Fé"),
F](jn) and

FY =B, FY = Fy, FY = Fy, F)) = R,

where
‘Lo _ }OO: (@)mtn (0)m (b)n ™ £
Fl[a7b)b 7C;$7y] - S~ (C)m+n m! n! bl
= b)m (0')n 2™ y"
Fla.bb:c.c: _ (@)mtn (0)m (D )n y
b i dinil= 3 @ ol
0 ! b) (b/) m yn
F " b e _ (@)m(a")n(b)m (V) vy
ldb il = 3, TGl
F . _ 2 : (@)mtn(b)m+n L
Theorem 6.1.

The following bilateral generating function holds true:

[e.9]
an(a:,y,z; a,b,c,d,e, h)Fi(ai, —n,ba; ci;ur, ug)t"

n=0

= @V (] — eyhzt)"* (1 — dahat) (1 — dzeyt) ™

ai, —, ax, bya cz, by cy;
—uiteyhz —wytdehz —uitdzey )

5
xFl())
' 1—ehyzt ¥ 1—dhxzt > 1—dexyt 2

—uyzyzdeht

where F](js ) is the Lauricella function.
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Proof:
By using the relationship (4), it is easily observed that
o0
Z fn(xa Y, %5 a, b> ¢, d7 €, h)Fl(alv -n, b2; C1; U1, u2)tn
n=0
[e.@]
= Z f?’b(xa y: Z; (1, b) C7 d7 67 h)
n=0
% - i (a1)mtp(=n)m(b2)p uf" u—gt"
= (€1)m+p m! p!
= Z ( < > fn+m(x7 y7 z; a? b7 C7 d7 e’ h)tn>
m
m,p=0 \n=0
% (@1)m+p(b2)p (_ult)mﬂg
(e1)map p!
= edmyh“(l —eyhzt) (1 — d:vhzt)*by(l — dxeyt)”
oo
X Z fm (x,y,2;a,b,¢,d(1 — ehyzt), e(1 — dhazt), h(1 — dexyt))
m,p=0
(a1)mtp(b2)p —uyt " b
(€1)m+p (1 — ehyzt)(1 — dhxzt)(1 — dexyt) p!
__ dxeyhzt(q4 —azx ({1 _ —by(1 _ —cz
=e (1 — eyhzt)” (1 — dxhzt)”™(1 — dzeyt)
% i (al)m—l—r-l—s—i—k-‘rp(ax)r(by)s(cz)k(b2)p
s b p=0 (¢ )mtrtsthtp
iteyh 1tdzh 1 td k
% (—ulxyzdeht)m (_ f_fje}%x;t)s (_ ?—tehxyzzt)r (_ ?—dea;ey%) Ug
m! s! r! k! p!
= edevhzt(1 _ eyhzt) 9% (1 — dahzt) ™% (1 — dzeyt) ™
(5) a17_aa$)byaczub2;cl;
x F' _ _ — . ]
D | —uyayzdeht, e Sugishe Sutdrey

Theorem 6.2.

The following bilateral generating function holds true:
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o0
an z,y,z;a,b,¢,d, e, h)Fa(ar, —n, bi; 1, co;ur, ug)t
n=0
= e®Vhz (] _ eyhzt) =% (1 — dxhat) (1 — dzeyt) ™%
—uiteyhz —uitdrhz —ujitdxey
x F\D(ay, — az, by, ez, by; c1, co; —ur wyzdeht, —
A [ala , A, 0Y, CZ, 015 C1, C2; —U1xYzaent, 1— ehyzt’ 1 — dhost’ 1 — dexyt’uQ]’
where Fﬁf) is the Lauricella function.
Proof:

By using the relationship (4), it is easily observed that

[eS)
Z fn z,Y,z;a, b7 ¢, d7 €, h)F2(ala -n, bla C1, 62;u1>u2)t

n=0
)m (b1)p Ul u2 n

—an:ry,zabcdeh ZZ alm;” ), i

m=0 p=0

(al)m+p<b1)p (_Ult)mT

= 3 -~ (ntm x,y,2;a,b,c,d, e "
§ (B2 o) 2

m,p=0 \n=0 m
_ ed$eyhzt(1 _ eyhzt)_aw(l _ d$hzt)_by(1 — dxeyt)—Cz

X Z fm (x,y,2;a,b,¢,d(1 — ehyzt), e(1 — dhazt), h(1 — dexyt))

m,p=0
(a1)m+p(b1)p ( —ul )m uy
(c1)m(c2)p \ (1 —ehyzt)(1 — dhxzt)(1 — dexyt) p!

— V(L eyhzt) (1 — dehzt) (1 — daeyt)

y i (al)m+r+s+k+p(a$)fr(by)s(cz)k(bl)p
s Jop=0 (C1)mtrtstk (02)17
d
" (—uyzyzdeht)™ (— fl?ﬁ;;)s (— ?itg}fyhzzt)r (= flileﬁ%)k Ug
s! 7! k! p!

m)!

_ edzeyhzt(l o eyhzt)_‘w(l _ dl’hzt)_by(l — dibeyt)—cz

a, —,axr, by7 Ccz, b17 C1, =y =y = C2;
uiteyhz —u tdehz —uitdzey U

5

x O _
A | —uyzyzdeht
1Ty ' 1—ehyzt ’ 1—dhxzt > 1—dexyt
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7. Conclusion

In this paper, we obtain some new properties for the Generalized Sylvester polynomials in several
variables. Various families of multilinear and multilateral generating functions and their miscella-
neous properties are obtained. We also derive an application giving certain families of bilateral gen-
erating functions for the Generalized Sylvester polynomials in several variables.With the method
used here, it is possible to obtain bilinear and bilateral generating functions for other polynomials.
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