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Abstract

In this paper, we present a generalization (and unification) of a class
of Humbert polynomials which include well known families of Chan-
Chyan-Srivastava, Lagrange-Hermite and Erkus-Srivastava multivari-
able polynomials. We derive various families of multilateral and multi-
linear generating functions for these polynomials. We also obtain other
miscellaneous properties of these polynomials. Furthermore, for some
special cases of these polynomials, we present hypergeometric repre-
sentations and give expansions of these polynomials in series of some
orthogonal polynomials.
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1. Introduction

An interesting generalization of Humbert, Gegenbauer, Legendre, Tchebycheff, Pincherle
and Kinney polynomials, which is called generalized Humbert polynomials, was presented
by Gould [10] and it is generated by

(11)  (c—mat+yt™)” =" Pu(m,z,y,p,c)t"
n=0
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where m is a positive integer and other parameters are unrestricted in general (see also
[20, p. 77, 86] and [19, 21]). For ¢ =1, p = —v and y = 1, (1.1) reduces to Humbert
polynomials hy, ,,, (z), generated by

[e9]

(1—mat+t™)"" = Z by (z) "

The polynomials {pf‘hm}zo:o considered by Milovanovié¢ and Dordevié [14, 15] are defined
by

(12)  (1=2ut 4+t =S pd, ()"
n=0
where m is a positive integer and A > —1/2. For the special cases of (1.2), including

Horadam polynomials, Horadam-Pethe polynomials and Gegenbauer polynomials, see
[11, 12, 17]. Sinha [18] introduced the polynomials Sy, (z), generated by

(1.3)  [1-2zt+t2Qx—1)] " =) Sy (x)t".

Pathan and Khan [16] considered a generalization of polynomials mentioned above,
defined by

(14 [e—ast+u™ Qe =1 =3 Pl e @)
n=0
In [1], Aktas et.al presented a multivariable generalization of Humbert polynomials

including Chan-Chyan-Srivastava, Lagrange-Hermite and Erkus-Srivastava multivariable
polynomials, generated by

(15)  TT{(e = mimt + gty = ) = 37 P (myx,y, o)t
i=1 n=0

(lmszit — yit™ | <leil , i #0, a; €C; i =1,2,...,7)

where x = (21, ..., zr) , ¥ = (Y1, .., Yr), ¢ =(c1,...,¢) , m=(ma,....,m,). Fori=1,2,...,7;
m; is a positive integer and other parameters are unrestricted. (1.5) yields the following
explicit representation:

P'r(Lal’m’aT) (m7 XY, C)

_ Z (al)n1+k1 (a"“)nT-&-kr —a1—n1—ky cfarfnrfkr
’I’Ll"l’br'kl'kr' L "

miki+...4+mykpr+ni1+...+nr-=n
(1.6) xmytmpr (=)t g gneg ke
where, as usual, (), denotes the Pochhammer symbol given by

Note that the case

(keNo:={0,1,2,3,..}).

Cizl, mi:L inO 5 i:1,2,...,7‘

of the polynomials given by (1.5) is reduced to the Chan-Chyan-Srivastava multivariable
polynomials which is a multivariable extension of the Lagrange polynomials (see [8, p.
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267]), generated by [4]

™
1_[{(1—95Z a} Zg“”’ o) (1, .y ) "
i=1

(1.7) (ai eC (1=1,2, ...,7") ; [t] < min {|m1\_1 ey |xr|_1}) .

Getting ¢; =1, m;y =14, 2; =0, y; = —x; , ¢ =1,2,...,7 in (1.5) gives the multivariable
Lagrange-Hermite polynomials presented by Altin et al. [3]

Id

H {(1 - miti) _ai} = i ploasar) (1, .oy ) "

=1 n=0
(1.8) (aie(C (i=1,2,.,7) ; |t <min{|x1|_1,|x2|_1/2,...,\xT|_l/T})

which is a multivariable generalization of the familiar (two-variable) Lagrange-Hermite
polynomials considered by Dattoli et al. [5, 6].
Moreover, the special case

ci=1z,=0, yi=—x; ,1=12,..,7r

is reduced to the Erkus-Srivastava multivariable polynomials generated by [9]
H{(l—xtm’ } Zu(al’ 2O (g )
i=1

(1.9) (ai eC (i=1,2,...,7) ; |t| < min{|x1|—1/m1 7|;52|—1/m2 S ey ‘[Er‘_l/mr}> ,

where m; (i =1,2,...,r) are positive integers. A generalization (and unification) of
various polynomials given above is provided by the definition

11 { (cs = awt™ + bay*a™ ) } =Y Piimbeax )’

i=1 n=0
oo
_ Z (Pglal,m,ar) (X, y)tn
n=0

d; ymy

(1.10) ( aixitpi - bzyl 't
where x = (21, ..., zr) ,y = Y1, yr), a=(a1,...,ar), b=(b1,....,0,), c =(c1,...,¢r),
d=(di,....,dr), p=(p1,..,pr), m=(mi,...,my). For ¢ =1,2,...,r; m;, p; and d; are
positive integers and other parameters are unrestricted. (1.10) yields

<lel|, ci#0, a; €C i:1,2,...,r)

<I>(na1’“"%)(x, y)

o Z (al)n1+k1 (ar)nr+kT —a1—ni—k1 —ar—np—ky

C ...C
nil..n kil k) 1 "
miki+...4+4mpkr+pini+...+prnr-=n

(1.11) Xa?l...a:«”'bkl bk( )’ClJr Fhr xit .z ydlk1 ..yfrkr,

In this paper, we give some basic relations for the generalized (unified) multivariable
polynomials given explicitly by (1.11). We derive various families of multilinear and
multilateral generating functions for @%O‘l"”’ar)(x, y) similar to method given in [1, 2, 3,
7, 9] and obtain several recurrence relations. We also give hypergeometric representations
for some special cases of @slal""’ar)(x, y) and expansions of these polynomials in series

of some orthogonal polynomials. Furthermore, we present some special cases of our
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results and give some new results for Chan-Chyan-Srivastava, Lagrange-Hermite, Erkus-
Srivastava multivariable polynomials and Humbert multivariable polynomials given by
(1.6).

2. Bilinear and Bilateral Generating Functions

In this section, we consider many general families of bilinear and bilateral generating
functions for the generalized (unified) multivariable polynomials ®{™ %" (
are generated by (1.10) and given explicitly by (1.11).

We begin by stating the following theorem.

x,y) which

2.1. Theorem. For a non-vanishing function ,(z) of s complex variables z, ..., zs
(s € N) and of complex order p, let

(2.1) Aup(z;w) = ZakQMJr,,k(z)wk
k=0

where (ar #0, w,v €C) ; z=1(21,...,25s) and

[n/p]
(2:2) Onp.uw (X, y52; () 1= Z akq>£1oi1;;-]€<-var)(x7 Y) Quivr(z )Ck
k=0

where n,p € N; x = (21, ...,zr); ¥ = (Y1, ..., Yr) . Then we have

T

23) > Onpunxyiz ot =] {(c — aiwit" + biyfitmi) - } Ay (25m)
n=0

tp
i=1

provided that each member of (2.3) exists.

Proof. For convenience, let S denote the first member of the assertion (2.3) of Theorem
2.1. Then, upon substituting for the polynomials
n
Onp.pv (X, Y5 % tT”)
from the definition (2.2) into the left-hand side of (2.3), we obtain

oo [n/p]
24)  S=3" ad 0 (%, y) Qk ()" TP,
n=0 k=0

Using the equality

oo [n/p] oo o0
SO A(kn) =) A(k,n+pk),
n=0 k=0 n=0 k=0

we may write

[e o] [e o]
S = Z Z ax (Pglah...,om-) (X, y)Q,quuk (Z )Ukt"

n=0k=0
= Z ©na1 YYYY or) (X, y)tn Z a’kQ}H'Vk (Z )nk
n=0 k=0
- ) di s\ T
= H (ci — a;xit’ + byt 7’) Apv(z3m),
i=1

which completes the proof. O
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In a similar manner, we can easily prove the following result.

2.2. Theorem. Corresponding to an identically non-vanishing function Q,(z) of s com-
plex variables z1, ..., zs (s € N) and forp € N, p,v € C, 2 = (21, ..., 25), @ := (a1,...,qr), B:i=
(51, ceey ﬂr) y let
[n/p]
(25)  ALT (X yizw) = Z ax A (v 0 (2)

w0, B

where ay, # 0; n,k € No; Ng := NU {0}. Then

n [k/p]
oD @@ o y) @ (6, y) Qi ()
k=0 1=0

(2.6) = Auf o ﬁ(x Y;Z; w)

provided that each member of (2.6) exists.

3. Special cases and miscellaneous properties

When the multivariable function Qu4.x(z), z =(21,...,2s) , kK € No, s € N is ex-
pressed in terms of simpler functions of one and more variables, then we can give further
applications of the above theorems. For example, if we set

ulli " (@)

in Theorem 2.1, where Erkus-Srivastava multivariable polynomials
ugbal ey Qi) (X)

are generated by (1.9), then we obtain the following result which provides a class of

bilateral generating functions for Erkus-Srivastava multivariable polynomials and the
~7047‘)(

s=r and Quy.k(z)=

generalized (unified) multivariable polynomials Plor x,y) given explicitly by (1.11).

3.1. Corollary. IfA,.(z;w) = > akugil,‘j',;’ﬂr)(z)wk var 70, u,v €C, z=(z1,..., 2)
k=0

and

[n/p]
Onpop, u(X vz 74 Z ak@(ah 7047‘)( )uiﬁ;};’ﬁ”(z)ck

where n € No; p € N; x = (21, ...,xr) 5y = (Y1, Yr), then

T

(3.1) Z On.p.uv (X, ¥ 2; tﬂp)tn = H {(Cz — aizit” + biy?itmi) 1 } Ay (25m)
n=0

=1
provided that each member of (3.1) exists.
2. Remark. Using the generating relation (1.9) for Erkus-Srivastava multivariable
polynomials and getting ar =1, p = 0, v = 1, we find that

oo [n/p]

Z Z @(O‘lv 70‘7“) y) (B1s--3Br) (Z) nktn—pk

n=0 k=0

= H { (Ci — ail‘itpi + blyfl’ tmi> o (1 — Zi?77bi)7ﬁi} )

(|77| < min {|zl|_1/n1 e |z,«|_1/"r} ; ‘aixitm — byt

<lei| ;i= 1,2,...,7’)
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where n;,m;,p; and d; (i =1,2,...,r) are positive integers.

By choosing s = 2rand Qu4+.k(z) = @L&; ’"’T)(t,w), wv € No, t = (t1,..., 1),

w = (wi,...,wr) in Theorem 2.2, we obtain the following class of bilinear generating

aaT)(

functions for the polynomials Pt x,y) given explicitly by (1.11).

3.3. Corollary. Let

S8, (XYt wiw)
[n/p]
_ Z an (I)(a1+ﬂ1’ sar+Br) ( )(DL’Yl;k ﬁh)(t’w)wk

where ai, #Z0; p € N;n, k, u, v € Nos o := (1, veeyar) ;. Bi=(B1yeens Br) 5 7= (V1 ooy Yr) -
Then

n [k/p]

QY yeney ar) Biyeees Br) e <\ (Y1seees r 1
SN T @l (x,y) @ (x,y) T (b w)w
k=0 =0
(32) =B T, xyitwiw)

provided that each member of (3.2) exists.

Furthermore, for every suitable choice of the coefficients ar (k € Np), if the multivari-
able function Q,4,%(2), z =(z1,...,2s), (s € N), is expressed as an appropriate product
of several simpler functions, the assertions of Theorem 2.1 and Theorem 2.2 can be ap-
plied to derive various families of multilinear and multilateral generating functions for
the generalized (unified) multivariable polynomials Plotr ar)(x,y) given explicitly by
(1.11).

We now give some further properties of the generalized (unified) multivariable polyno-
mials @01 o) (x,y) given by (1.11). The generating function (1.10) yields the following
addition formula for these multivariable polynomials:

Pl B, ar +Br Zq)(al, ,ar) (x y)@(ﬂb ,ﬂr)(x y)
n ) .
On the other hand, the polynomials @5101"“’%)(& y) satisfy the following differential

equation:

a 0 g a1y at,ea
63 3 (g + P ) B y) = na ),

j=1

If we differentiate each member of the generating function (1.10) with respect to z;
and y; (j = 1,2,...,7), we arrive at the following (differential) recurrence relations for

@%al""’ar)(x, y), respectively:

[ ] [ ] (=D (k + Dlaybh (a)* 4 14,
-3y T

KRt 7
liich

( ’ ’ ’V‘)
(34) X (bnallmji(kﬂ»l)p ( 7y)
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for n > p;, and

P )
7 plorar
o5 2" (%,¥)
V—mj] [n—<z+1)mj}
el s
- J ZJ (_1)1 (k—l—l)!ajdja;‘?béﬂ'l xkyd].(url)fl
- k4141 S
s = k!l!cj

(35)  x @Y L (x,y)

n—(l+1)m;—kp;
where n > m;, and m;, p; and d; (j = 1,2,...,7) are positive integers. By applying (3.3),
(3.4) and (3.5), we can easily derive the following recurrence relation for the generalized

(unified) multivariable polynomials @ﬁ?l’“"a”(x,y) given explicitly by (1.11):

[nfpj } [nf(kJrl)pz-
T

D m; I Lk
: : ](_1) (k+l)!pjajbjaj+l k41 ldj & (ag,....ar)
Kl Rttt Zj j Tn—lmj—(k+1)p; (x,y)
j=1 k=0 1=0 ey
“*MJ][ﬁ:ﬁiﬁzi]

r b i ! kpl+l

- J ZJ: (1) (k + Dlagmyayby” v dj(1+1) g (at o) (x,y)
k|llck+l+1 :ijj n*(l+1)’mjfkpj X,y
j=1 =0 k=0 Gy

= (o) (x,y)

where n > max{p;,m;} (j = 1,2,...,7) and, m; and p; (j = 1,2,...,r) are positive
integers.

4. Hypergeometric Representations for the special cases of
@7(1&17”.7ar) (X, y)

In this section, we give a hypergeometric representation for the special case p; =
1(:=1,2,...,7) of the generalized (unified) multivariable polynomials q)(,Lal"”’ar)(x,y
generated by (1.10). In this special case, we denote the polynomials @%al""’ar)(x, y) by
gl ar)(x, y). From (1.10), the polynomials gl a’")(x, y) are generated by

T

o0
oy
H (ci — a;xzit + biyfitmi) = Z \Ilslal""’o‘r)(x, y)t"

i=1 n=0

(4.1) ( aixit—biyfitmi <lel|,ci#0, a; €C ; i= 1,2,...,r)

The generalized hypergeometric function ,Fy is defined by [17]

- (1), - (ap),, 2*
. F, = Ak ATPIRE 2
W0 ] e ) T B G R

from which, we can give the following hypergeometric representation for gloaear) (%x,y).
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4.1. Theorem. The polynomials \Ilslal"“’a”(

resentation

vy =3 [t

ni+...+np=ni=1

x,y) have the following hypergeometric rep-

ng  —ni+1 —nit+m;—1,

] . [RRES] . )
m; m; m;

mi=1dy

r mmlb y
L i
it (a;zi)™ 'L(m —1)mi—1

—aj—ni+l —a;—n;+2 —aj—nitm;—1,
mi—1 0 mg—1 % my—1 )

where m; > 2 (1 =1,2,...,7).

Proof. With the help of the result

o0 n

1-n=y @

n!
n=0

from (4.1), we get

T

H (Ci —a;xzit + bz‘yfitmi)7 f o

i=1

T —Qq— "L )
P N L

H Z Z : ! (aixit)ni—ki (—biy?itmi)ki
=1

n;=0k;=0

Replacing n; by n; + ki (1 =1,2,...,7), we have

r

H (Ci —a;xit + biygitmi)7 ‘ =

i=1

r —al n;—k;

TOREES | £ D DR W
i=1 veiver

n;=0k;=0

Getting n; — m;k; instead of n; (¢ =1,2,...,7) in (4.4) gives

—oy

.

(c,; —a;x;t+ bl’yldl tmi)
1

Il
-

1 (n; — myk;)lk;!

.
1

n;=0 k;=0

o [ni/my] o~ it (mi—1k (@) s — (s — )
{ DS i i—(mi—1)k; (agy)™i—miki (—quyf'i)kl i

r [ni/m] c;“i771i+(WLi71)ki (cz)

o n;—(m;—1)k; n;—m;k; i\ Fi n
N Z Z {H Z (ng — mgk;)'k;! : : (ai@) ™ ik (_biy;i ) }t

n=0ny+...4+np=n |i=1 k;=0

Since it is known that [17, p.58(2)]

= <k<
(a)n—k (1 —a— n)k , 0 k< n,
using
mk )
(n—mk)':( D™ , 0<mk <n,
(=1) i
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and
m—1 +
o _ _1\(m=1k —a—n—Tp _
(1 « n)(m—l)k _(m 1) 1_[1 < m—1 . ) k_0,1727'“7
p=

we find

Sowler) oyt = I (e — aswit + bayems)
n=0

i=1

> (a1),, - (ar), (a1z1)™" .. (arz,)"™"
=2 2

c’f”‘al crrterp ngd

% Z k; k; k;

i i

- —a;—n;+1 —a;—n;+2 —ai—ni+m;—1 K]
=1 k;=0 ( m;—1 ) ( m;—1 ) ( m;—1 ) kl'

m; m;—1 d; ki
« m; ‘bic; Y; o
(@im:)™ (my — )™

Considering (4.2) and then comparing the coefficients of ¢™ from both sides, we obtain
the desired hypergeometric representation. 0

We can choose some special cases of this theorem here.

4.2. Corollary. If we set a; = mi, by = d; = 1 (1 = 1,2,...,7) in (4.8), we get
the following hypergeometric representation of the multivariable Humbert polynomials
P,sal"”’o”)(m7 x,y,c) given explicitly by (1.6)

T . UL
plei ar)( )= (az)m’ (miz:)
n m,X,y,C) = | n;+a;
ni+...4+n,=ni=1 nz'c’i
_ny —nitl —nitm;—1,
mi’ mg; 0T m; )
Cmi—ly_
i Yi
(45) Xmi Fmifl wmi (;n-—l)"”fl
i i
—a;i—ni+l —a;—n;+2 —o—mitm;—1, ‘
m;—1 ’ m;—1 )t m;—1 )

4.3. Remark. For r =1 and a1 = —p, (4.5) is reduced to the hypergeometric represen-
tation for the generalized Humbert polynomials P, (m,z,y,p,c)

(=p),, (mz)"
P" (m7m7y7pyc) n!cn,p
- n —n+l —n+m—1,
md om0 m ’ .
cm-
(4.6) Xm Fm-1 W
p—n+1 p—n+42 p—n4+m—1,
m—1 7 m—1 7" m—1 ’

4.4. Remark. If we get ¢ = 1, y = 1 and p = —v in (4.6), we have the following
hypergeometric representation of Humbert polynomials hy, ,,, ()

¥), (ma)"
h:bv’m (‘T) = ’nn'
. n —n+l —n+m—1,
m’ om0 m ) L
(4.7) Xm Fm—1 Py — T
—v—m+1 —v—n+2 —v—n+m—1,
m—1 > m—-1 79 m—1 ’

which is a known result (see [16]).
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4.5. Remark. For m = 2, (4.7) gives the following hypergeometric representation for
Gegenbauer polynomials [16]

—n+1.,

2 n _%7 2
CZ (:r)—M o F) %2

|
n!
1—v—m;

which is a generalization of a known result [17, p. 166(4)].

4.6. Remark. Setting r =1, y1 = 22 — 1 and a1 = v in (4.3), we have the following
known result [16] for the polynomials p;, ,,, 4 p.c.q () given by (1.4)

¥),, (az)"

pz,m,a,b,c,d ((E) =

nlentv
_mn —n+tl —n+m—1,
m’ om0 m )
m b1 (22—1)%
Xm Fm—1 @y DT
—v—nm+1 —v—m-+42 —v—n+m—1,
m—1 7 m-—1 77 m—1 ’

which gives the hypergeometric representation for Sy, (z) forb=c=d=1anda=m =2
18, p. 442(12))].

5. Series expansions for the special cases of @%al""’ar)(x,y)

<a(¥7‘)(

We give expansions of o X,y ), which is the special case p; =1 (i = 1,2, ...,7)

of @slal""’a'”)(x, y) given explicitly by (1.11), in series of some orthogonal polynomials.

5.1. Theorem. Some expansions of \Ilgf)‘l’”"ar)(x7 y) in series of Legendre, Gegenbauer,
Hermite and Laguerre polynomials are given by

\I,’Elal,...,a,,v) (X, y)

[n;/m;] {niimiki

- Y I X

ni+...4+n,=ni=1 k;=0 s;=0

—a;—n;+(m;—1)k; d; \ " ;T4
Xcz‘ (_bzyl ) Pni—miki—Qs,- ( 2 )

(2n; — 2mk; — 4s; + 1) (ai)nif(mi—l)ki

i—mik;—s;

ng—mgk;
[ 22: (Vi +ni —miki —25:) (), (s — 1)k,

[ /m;]

—zﬁkgo

ni+...4+nr=ni=1

5;=0 ni—mik;—s;+1

—aj—n;+(m;—1)k; @i\ i Aili
XC'L‘ (71)7,’]/21) anfmiki72si 2 ’

\I/,Elal’m’ar)(x, y)

n,ifm,ik,i:l

(s /ma] 772

- r (ai)ni—(mi—l)ki
= Z H I;Q Z kilsi! (ng — mik; — 2s;)!

ni+...4+n=ni=1 5;=0

x g it mi= ki (—biy,-d") Hy—mgk;—2s; (a; )}
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and
\Ilglal,...,a,,v)(xj y)
_ Z ﬁ [nfi] nlfkl (ai)ni—(mi—l)ki (’81 + 1)ni—miki
- kl'(nlfmlklfsl)'(,@2+1)sl

ni+...4+n,=ni=1 k;=0 s;=0

womi—miki (—1)% ci—az‘—"ﬁ'(mi—l)qu (_biy;li) Lglji) (a; )} )

Proof. From (4.4), we have

oo
Z \117(1(11,...,0¢7~)(x7 y)tn
n=0

H (Ci —a;xit + biygitmi) o
=1
faifnifki

%) o0 7, (sz)n . . v N
Z Z ] i+k; (aiiit)n’ (—biy;lltm’b)

Using the result [17, p. 181]

Il
.
Il 3
-
3

(@)” L 2n 45 +1) Pa_ss (az/2)

n s1(3/2),,_, ’

s=0

we can write
o0
Z \Ilglal,“.,ar) (X, y)tn
n=0

= ﬁ i > [ni:/z] (2ni — 4Si * 1) C;aiiniiki (ai)nﬁ-ki

i=1 | n;=0k;=0 s,=0 sitkil (3/2),, s,

XPni—Qsi (az;z) (—bzy:i’tml) tnz} .

Replacing n; by n; — m;k; in the last equality, we get

Z \Ilq(q,al ..... a,,-)(x7 y)tn
n=0
["i mik;
. ﬁ i [niz/’r:ni] Z (QTLZ‘ — 2mik; — 4s; + 1) Ci_a'i_ni-k(mi_l)ki
i=1 | n;=0 k;=0 5,=0 silki! (S/Z)ni_miki_si

a;T; N
X (ai)ni*(mifl)ki Pri—mik;—2s, ( Z2 z) (_biyidz) tm}

r[ng/mi] [niimiki

o (20— 2miki — 4s; + 1
=2 2 I X X (si!ki!<3/2)n -

n=0ni+...4n.=n |i=1 k;=0 5;=0 i—mik;—s;

Xc

o —ms (e — 1)k a;T; ki ,n
i it imi =k (ai)ni*(mifl)ki P"i*mz‘ki*%i( 2 )(_biy?t) }t'

If we compare the coefficients of t" from the both sides, we find the desired relation.
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In a similar manner, in (4.4), using the following results respectively [17, p. 283 (36),
p. 194 (4), p. 207 (2)]

ax)" n/2] v+n—2k)Cr_, (ax/2
()_Z ()n+1k(/)

)

(ax)" nz/2] 2k ax/Q)

n! k! (n — 2k)!
and
(a2)" _ jux~ (D" (@t 1), L (az/2)
n! — (n—E)! (a+1), ’

we can easily give the other expansions of \Ilgf‘l """ a’")(x, y) in series of Gegenbauer, Her-
mite and Laguerre polynomials. O

We can give some special cases of this theorem.

5.2. Corollary. Setting a; = m;, by = d; = 1 (1 = 1,2,...,7) in Theorem 5.1, for
the multivariable Humbert polynomials Pff"l’”"a”(m7 x,y,c) gwen explicitly by (1.6),
expansions in series of Legendre, Gegenbauer, Hermite and Laguerre polynomials are

given by
PT(lalymyar) (m7 X, Y, C)

n;—m;k;

B Z ﬁ [an { Z ] (2n; — 2mik; — 4s; + 1) (ai)nif(mifl)ki
- |

ni+...4+n,=ni=1 s;=0 k $Si (3/2) i—mik;—s;

—a;—n;+(m;—1)k; ki miZi
X¢; i (_yz) P —miki—2s, (#)} )
Pygal ..... a,)(m’ X,y,C)

/ {717 7n7k7]
3 11[ ["fl] > (Vi + ni — miki = 28i) (04) . (i~ 1)1
nid...tnp=ni=1 k;=0 5;=0 kils:! (Vi)”i*miki*SiJfl
—a;—n;+(m;—1)k; ki i miZ;
¢, nit(m ) (_yl) Cz,i—7nik,i—2si ( 2 )}7
P(al ..... a,«)(m’ X,y,C)
ng—mik;
B SN 111 S s
- k‘l'S-L' (nl — mlkz — QSi)!

ni+...4+nr=ni=1 k;=0 5;=0

—ai—ni 4 (m; — ) ) miTq
xXe; ot ik (=4)" Hp, —miki 20, ( 2 )}

and

N I C R S

= Z H Z k‘l' (’I’Li — mlk - 51) (61 )

nyi+...4+np=ni=1 k;=0 s;=0

X2"i*miki _1)% '—a,i—ni-k(m,i—l)ki s k; L('B’) (mzxz)}
(=1)%*c (—ya)" L (5
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5.3. Remark. If we get r = 1 and a3 = —p in Corollary 5.2, we have similar results for
the generalized Humbert polynomials P, (m,x,y,p,c) .

5.4. Corollary. Settingr =1, y1 =2x — 1 and ax = v in Theorem 5.1, then we get the
known results for the polynomials py, 1, a0 p.c.a (x) given by (1.4) [16].

1@,0,C,

Similar to Theorem 5.1, we can give series expansions for Chan-Chan-Srivastava,
Lagrange-Hermite and Erkus-Srivastava multivariable polynomials.

5.5. Theorem. Some expansions of Erkus-Srivastava multivariable polynomials in series
of Legendre, Gegenbauer, Hermite and Laguerre polynomials are as follows

uﬁlal"“’ar)(xl, ey Typ)

(2n; — 4ki + 1) (a )m i
-y Oyl mEE e (3)

mini+...+menyr=ni=1k;=0

u;‘)‘l’“"‘“)(xl, ey Typ)

Sy IR (5)

kil (vs)
mini+...4+mpny=ni=1k;=0 Yng—ki+1

uﬁfl"“’”)(:pl, ey Tyr)

T

YIS e ()

mini+...+mprn,.=ni=1k
and

u;‘“*“’“")(azl, ey )

r ki gni (i), Bit 1), (5 [
= Z H Z i — ki) (B + l)ki Lgf : (?) ’

mini+...+menyr=ni=1k;=0

5.6. Corollary. In Theorem 5.5, getting m; =i and m; = 1 (i = 1,2, ...,r) respectively
gives the similar results for Lagrange-Hermite and Chan-Chyan-Srivastava multivariable
polynomials.
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