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1. INTRODUCTION:

In 1991, S.F. Ragab [6] defined Laguerre polynomials of two variables L{*® (z,y) as
follows:
Tn+a+1)In+8+1) & (—y) L\, (x)

L(a’ﬁ)x, —
w (@) n! gr!F(a+n—r+1)F(ﬁ+r+1)

(1.1)

where L) (z) is the well known Laguerre polynomials of one variable.
The definition (1.1) is equivalent to the following explicit representation of L{*#)(z, y)
given by S.F. Ragab

a A+ 1)u(B+1)n (== —)res 7Y
L (,g) = ()n!()2 ) 22 +< 1>s)(ﬁ+ + 1y>r”8! "
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In the same year S.K.Chatterjea [2] obtained generating functions and many other
interesting results for Ragab’s Laguerre polynomial of two variables Lfﬁ’ﬂ) (x,y). In 1997,
M.A. Khan and A. K. Shukla [4] extended Laguerre polynomials of two variables to
Laguerre polynomials of three variables and later to Laguerre polynomials of m-variables

[5] and obtained many useful results.

In 1998, M.A. Khan and G. S. Abukhammash [3] defined Hermite polynomials of two

variables H,(x,y) as follows:

R N (—y)T Hyy oy ()

Hy(z,y) ="

= rl(n—2r)!

(1.3)

where H,(x,y) is the well known Hermite polynomial of one variable.
In 2000, H.S.P. Shrivastava [9] defined Jacobi polynomials of two variables P(®1 i a2, 82) (3 4))

as follows:

1 + al)n(l + a2)n

(n!)?

2 (—n)ps(L+ar + B +n) 1+ + Bo+n)s (1—2\" /1—y\*
> PISI(1 + ) (1 + ), (57) (59

Péal, B1; a2, 52)(33’ y) — (

They expressed the relation (1.4) also in terms of Appell’s function of two variables

as follows:

(1 + al)n(l + Oéz)n
(n!)?

Péal, B1; az, BQ)(x7 y) _

l—2 11—y (1.5)

XFy|—n,14+a1+ 81 +n,1+ o+ s +n;1+ay, 1+ ay; 5 ' 9

The definition (1.4) can also be represented as follows:

F'l4+ o +n)I'(1+azs+n)
n!

Péah B1; az, ,32)<$’ y) —

. no (=11 +ar + B+ n), (%) plas, Batr)
T +ar+r(l+a+n—r) "

() (1.6)

where P(® #)(y) is the well known Jacobi polynomial of one variable.
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On the basis of above study we obtained some generating functions of Jacobi poly-
nomials of two variables in our earlier paper [1]. In extension to this in this paper we
obtained some double generating functions of Jacobi polynomials of two variables in terms
of confluent hypergeometric functions of one and two variables, Horn functions and triple
hypergeometric function respectively.

In our study we require the following definitions:

The confluent hypergeometric function of one variable is defined by [7]

1Fi(a; ¢; z) (@) (1.7)
= (O)n
The confluent hypergeometric functions of two variables are defined by [§]
o Biray =3 3 W@ 0 <o (18)
m=0n=0 (7 m+n m! nl
: (8)n 2™ y"
¢2 B, 8 v; 2,y = ZZ — |z < oo, |y[ < oo (1.9)
m=0n=0 )m-‘,—n m: n:
o= (B)m 2™y
| | mZ::Onz:;) (V) mtn m! n! | | (
= o= (@)msn(B)m 2™ y"
Uy [a, By, 2, y] = —_— | <1, |yl <oo; 1.11
N =3 5 T <, (1.11)
N G y
W [y, 75 2, y) = e vin : x| < oo, |yl <oo; 1.12)
| | mzzonz:% (Vm(7") ml ! | | (
= [l Bryrg) = Yo 30 OISy ycso. 3)
m=0n=0 7)m+n m:
The Horn functions of two variables are defined by [8]
, m.m yTL
Gile, 8,82, y] = Z Z S M (1.14)

I n!’
=0 m—0 m! n

| <7, |yl <s, r+s=1;
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/ / = — ' / ™y
Gs [a,a B, 3 3%?/] = Z Z(a)m(a )n(ﬁ)n—m(ﬂ )m—nﬁﬁ ) (1'15)
m=0n=0 s
lz| <1, |yl <1
Gsla,dsx,y] = Z Z ) 2n—m () om_ ry (1.16)

n ' |7
m—0 n—0 m: n:

lz| <7, |yl <s, 27r’s*+18rs£4(r —s)—1=0;

Hyla, B,7; 62,y = Z Z 2Bt (V) 7 ¥ (1.17)

== ()m m! n!’

2] <r Jyl<s,  drs=(s—1)%

Hy o, B,7,0; € x,y] = Z Z B)) (7)"(5)"ﬁﬁ (1.18)

b
== (€)m m! n!

le| <r,  Jyl<s, (r+1)s=1;

Hj (o, B;v;2,y] = ZZ @) n(Bln T y" (1.19)

m=0n=0 (7)77’1"!‘7’1 m' n' ’

Hyla, 57,62,y = Z Z a)2 +n(B)n =y (1.20)

m=0n=0 (7 m((s)” m|ﬁ ’

lz| <7, |yl <s, dr=(s—1)%

m-+n nfmxmn
Hs[a, B;7y;2,y) = ZZ 2* ) Ty (1.21)

Il
m—0 n—0 m.: n.

lz| <7, |yl <s, 16r% —36rs+ (8r — s+ 27rs?) +1=0;

In!’
mOnO m! n!

lz| <7, |yl <s, rsP4+s—1=0;
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Hrla, B,7; 05 2,y] = Z Z Jom=n(B)n(1)n 2" 4" (1.23)

— = (0)m m! n!’

lz| <7, |yl <s, dr=(s"'-1)>2%

The generalized hypergeometric function of three variables F3[x,y, 2] are defined by

); (")
)7 //) x,Y,<

I

2 (e); (e
2 (h); () (
(b)))m+n(((b’))n+p((b”)) o ((D)m((Dn(("))p 2™ y" 27 (1.24)

mn (9 )0 ((9"))mp (7)) (B))n ((A"))p ml m! pl-

2. DOUBLE GENERATING RELATIONS INVOLVING CONFLUENT
HYPERGEOMETRIC FUNCTIONS:

|~

Certain modifications of the sequence { P51 a2 5) (3 4)}, - admit the following

double generating relations in terms of confluent hypergeometric functions:

& (4 a4 B)m o _ i
plat, frtm—n; az, B2—n) z, y)umt"t = et(1—y) " 1m—5
>3 A et ag (@9) (1-u)

1

2((1x__ul)>t‘| 1F1 {1 —+ Qo +ﬁ2, 1 —|—a2; l(y _ 1)t:| : (21)

x1F [1+0z1+51;1+a1; 5

& nl(l4 s+ Bo)m o B L
plov rmniaz, fatm=n) (. 4 yqmyn — ot(]_q,) 17025
z_: z_: 1+a1) (1+ag), " (z,y) (1=u)

1 Loy -1t
X1y {1 +aoq + B 1+ ag; 5(95 - 1)?5] 1F1 [1 + ag + P25 1 4 ag; M] ; (2.2)
i i 1 + aq + Bl) )z (a1+m, B1—n; az, Bz—n)(m7 y)umtn
m=0n= Om' 1+O‘1)m+n(1+a2) "

"y 2z — 1)4 (23)

1
(=1 6 [T+ a1+ 5101+

=c |k [1+042+52;1+042§2

i i 1 + ag + 52) P a1, B1—n; az+m, 62_71)(
m!( 1 ~|— a1)n(1+ @2)men "

mtn

T, Y)u

m=0n=0

S =0t o [1+ar o N Lz sty — 1] (2.)

=e' 1 F [1+0z1+51;1+a1;2
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i i ‘O\)m plaitm, fi—m—n; as, f2—n) (Ia y)umtn
m!(1+ a1)mn(l+a2)p "

m=0n=0

1 1
= | F [1 + g + Bo; 1 + ao; i(y — l)t] O9 {)\, 1+a1+ P14+ aq;u, i(ac — l)t} . (2.5)

S8 WO s e
m' 1+ 041) (1 + 052)m+n " |

m=0n=0

1 1
= | F {1 + a1+ G131+ ag; §(x — l)t} 05 {)\, 14+ as+ P91+ an;u, §(y — 1)4 , (2.6)

n!
P(a1+m, B1—m—n; az, f2—n) z, wmn
TnZOnZO m(1+ a1)man(l+ag), " (z,v)
. 1 1
=e' 1 [ |1+ s+ 51 —1—042;5(3;— Dt| ¢35 [1+aq + b5 1 +a1;§(x— Dt,ul, (2.7)
n!
11:)(0417 B1—n; as+m, f2—m—n) z, W
;07;Jm'1+a)(1+a2)m+n " (z.9)
. 1 1
=e 15 {1 +ar+ B 1+ g 5(1’ - 1)75} o3 {1 + g + B2; 1 4 a; i(y — Dt ul, (2.8)
Z Z 1 o+ Bl) P(QL f1+m—n; az, f2—n) (l‘ y)umtn
m=0n= Om 1+O{1) (1+a2)n " ’

1 1
=e | F {1+a2+62;1+a2;2(y— 1)t] v, {1+a1+51,)\;p,1+a1;u,2(w— 1)75} ,

(2.9)
5§ M4 02 o ptn o e g
0 O 1—|—C¥1) (1+a2)n
1 1
=\ Fy [1+a1 + Bl o (o — W} W {1+a2+ﬁQ’A;“’1+a2;u’2(y_ 1)4 ’
(2.10)
Z Z 1+ a1+ B1)m Ploa, Brtmen; az, B2=n) (5. ))qmin
o On(]m' 1—|—Oél) (1+a2)n

1 1
= | F [1 + as + Bo; 1+ ao; i(y — 1)4 2 [1 +ay + B p, 1+ ag;u, 5(:5 — 1)t] , (2.11)

6
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i i n!(1+ ag + B2)m plat, Bi—n; az, fatm—n) (z, y)u™t"
ml (1) (14 1) (1 + a2),

m=0n=0

1 1
= | F [14—&1—1—51;1—{—@1;2(33—1) ] Wy {1—|—a2+ﬁg,u,1+a2, —(y—1)t], (2.12)

"2
Z Z )‘> (,LL)m P(a1+m, B1—m—n; az,Bgfn)(x’y>umtn
m=0n= Om' 1+061)m+n(1+0é2) "
t 1 _ 1
=e 1 1+a2+52;1+a2;5(y—1)t =1 >\,1+041+517M;1+041;U7§(13 |,
(2.13)
and
Z Z )‘> (lu)m P(al,ﬁl—n; as+m, Bz—m—n)(x7y>umtn
m=0n= Om' 1+a1) (1+a2)m+n "
t 1 _ 1
=e' 1+a1+61;1+oz1;§(x—1)t = )\,1+a2+ﬁ2,u;1+0z2;u,§(y—l)t )
(2.14)

PROOF OF (2.1): Starting with left-side of (2.1) and using the definition (1.4) of

Jacobi polynomials of two variables, we get

i iig r+s 1_‘_041 +51)m+r(1+a’2+62) <1 —l'>r <1 —y)sumtn
m=0n=0r=0 s=0 m‘n'r's‘(l—l—al) (l—l—a?)s 2 2

N iii (14 a1+ Bi)mer (14 a2 + Ba)s {2(x—1)t}r{;(y—1)t}sumt”

m=0n=0r=0 s=0 m'n'r's‘ 1+CY1) (1+C¥2>

1

s(x—1)t 1
_ ot (1_u)—1—a1—611F1 1+a1+ 611+ aq; 2(<1—u))1 1Py {1 +ag+ P14 ag; =(y — 1)t

2

where 1 F} is confluent hypergeometric function defined by eq. (1.7), which proves (2.1).
The proof of result (2.2) is similar to that of (2.1).

PROOF OF (2.3): Starting with left-side of (2.3) and using the definition (1.4) of

Jacobi polynomials of two variables, we get

oA e 7‘+S ) (1+O[1+51)m+r(1+042+52)5 I —x\" 1_y 3 man
ZZZZ m!Inlrlis! (1 + aq)mar(1 + ag)s ( 2 > < 2 )Ut

m=0n=0r=0 s=0
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S Al (1
m=0 n—=0 r—0 s—=0 m‘n'r's‘(l + 1) mir (14 2)s 2 2
t 1 1
=k [1+a2+52;1+a2;2(y— 1)4 ¢1 {1+041+ﬁ1>/\;1+041;%2($_ 1)4

where ¢; is (Humbert’s) confluent hypergeometric function of two variables defined by
eq. (1.8), which proves (2.3).
The proof of results (2.4) to (2.14) are similar to that of (2.3).

3. DOUBLE GENERATING RELATIONS INVOLVING HORN FUNCTIONS:

Certain modifications of the sequence {P(e1f1ia2:82) (1)1 v admit the following

double generating relations in terms of Horn functions of two variables:

n!(_al)m al—m—n m; ap—m —-n mgn (e}
sz 2 = B2)m(1 4 az) Py P e B2 (g yyu™ " = (148)
m=0n=0 m n—m
1 —1—a1—p1 u 1 Yy — 1 t
x{1—2(:c—1)t} Gy [—a1,1+a2+ﬁz,—a2;1+t,2(1+t>], (3.1)
Z Z '( Ozg) P(al—m, B1—n; ag—m—n, B2+m) (:L‘, y)umtn — (1—|—t)a2
m=0n=0 " = B)m(l+ 1)nem "
1 —l-aa—f u  i(r— 1)t
1— —(y— 1)t Gy |—ag, 1 —ay; 2 3.2
x{ 2(y )} 1[042, +aq + B, L 17 (3.2)
n'()\) i, By o, B
P(al n, B1; ag—m, Ba—n) z, Ut = (144)™
mz:()nz Ba)m(l+az)n—m " (@9) ( )
1 1—a1—B1 1 Yy — 1 t
x{l_g(fﬁ—l)t} Go [)‘7—061,1+062+52;_O‘23 w, 2(1+t> ] 7 33
n'()\) . Bi—m: g
P(al m, B1—n; aa—n, B2) z, U = (14t)2
S o=
1 —1l—ax—pf2 1 xr — 1 t
X {1 - Q(y_ 1)t} G2 [A; —052,1+O{1 +517_Oé1; u, 2(:|-_|_75)] } (34)
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mtn

i i Tl' 14+ ag + 52)71 m___ plai, —n; ag—2m, ,62+m)(

T, y)u
m!(1+ a2)p—am(l +a1), " v)

m=0n=0

1 —l—as—f2
:{1—2(x+1)t} G

1
1—{—()[2+/82,—O£2; U <1_ 2(.’E+1)t)’

i i nl 1+ oy +51)n m___ plar—2m, fi+m; as, *")(x y)umtn
2 2 mI(L+ an)am(L + 02) |

1 l—a1-p1
_ {1 L+ } Gs

1 1
14+ a1+ b1, —aq; U<1—2(y+1>t),1 =

\V)

AN (1 .
Z Z ( —+ ag + ﬂ?) Pnalerfn, B1—m; ag, B2+m—n) (1,7 y)umtn — (1+t)a1
m=0n= 0m'(1+a1) (1+042>

(1—y)t

1 1—a1—p1 1
x{1—2(:1:—1)t} H [—a171+a2+52,>\;1+042; 2 —u(l+t)|, (37

1 m .
Z Z +ag + ﬁl) Pnah Br+m—n; az+m—n, B2—m) (:L‘, y)umt” — (1—|—t)0‘2
m=0n= m'1+a1) (1+()52)
(I —a)t

1 1—az—/f2 1
X{l—Q(?J—l)t} Hy |—ag,1+ a1+ B, A 1+ o3 2 T ,—u(l+1)], (3-8)

i i >‘) (M)m P(Oq—i-m—n, B1—m; oz, Ba—n) (ZL’ y)umtn — (1+t)011
m=0n=0 m' 1 + al) (1 + Oé2>n " ’
31—yt

1+t (3.9)

—u(l+1)],

1 1—a1-p1
X{1—2($—1)t} H2 _a1,1+a2+62,)\7/~ﬁ;1+042;

(N)m —n; — -
P(Oéh f1—n; ag+m—n, f2—m) x, umt" = (14+4)*

m=0n=0

11— )t

1 1—az—p2
X {1 -5y 1)75} Hy |—ag, 14 o1 + B, A, p; 1+ ag; 2 (3.10)

—u(l+1)|,

2 1+t
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io: i n'(l + Qg + ﬁ2)2mp (a1—n, B1; ag+m, Bo+m—n) (.QT y)umtn — (1+t)a1
m=0n=0 m +042)m+n " ’
1 —1l—a1—p1 1 1 _ t
X{l—(ﬂﬁ—l)t} H3 |14 az + B2, —an; 1 + au; U,u , (3.11)
2 1+t
Z Z n'(l + o1 + Bl)2mP (a14+m, f1+m—n; ag—n, Bz)(m y>umtn _ (1+t)a2
m=0n=0 +a1)m+n
1 ~1mer—hs 1—x)t
X{l—Q(y—l)t} Hjy l1+a1+51,—042;1+041; u, (1+t>] (3.12)

n!(1 —l— g + B2)2m

S 3 ML B ples e g = (10)
m=0n=0

1 —1—a1 51 l 1 - t
x{1—2(x—1)t} H, [1+a2+52,—041;/\71+a2; u, 2(14_?)] , (3.13)

n!(1+ a1 + B1)am

>y V(L ), D e B uet = (L)
m=0n=0
1 —1—042 52 1 — T t
x{1—2(y—1)t} Hy [1+Oé1+51,—042;)\,1+041; ’(1—1—t>] ) (3.14)

1 + Qo + 52) _ - _
P(og—i—m n, B1—m; azg, B2+2m—n) x, ™t = 1+t ai
sz' 1+ a1)m(1+ o), " (z,y) (1+1)

m=0n=0

(1 -yt

1 —l-a1—-5 1
X {1 — 5(90— 1)t} Hj [1 + g+ B2, —a1; 1 4 ag; —u(l+1),2 Tt 1 , (3.15)

n‘ 1 + aq =+ 61>2m S _ _
P(og7 B1+2m—n; ag+m—n, f2—m) z, U = (14-¢)*2

m=0n=0

(-2t

1 —l—az—pf2 1
X {1 - §(y_ 1)15} H; [1 + o1+ B, —ag; 1+ ay; —u(l +1), 2 111 1 , (3.16)

10
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n!
P(al—n, B1; aa—2m, fa+m—n) x, u™ = 1+t ag
g%%m, P G S (,y) (1+1)
1 —l-a1-p1 Loy — 1)t
X {1—2(1‘—1)t} H@ [—a2,1+a2+5g,—a1;—u, 2(?{4-25)] s (317)
Z Z TL' P(o¢172m7 B1+m—n; as—n, 62)(1_ y)umtn — (1+t>a2
m=0n= —Q1 — 1)m(1 +a1)n—2m " ’
1 —l-az—f2 Lo 1)t
X {1_2(y_1)t} H6 [_a171+a1+617_a2;_u7 2(:16_|_t)‘| ) (318)
S S T A P e — (141
nal—n, 1; g—z2m, P2 m—n a;,’ y umtn — _"_t [e%]
m=0 n= 1 +a2)n 2m
1 —l-a1—p1 1 y— 1)t
X{l—z(x—l)t} H; [—a2,1+a2+62,—oz1;/\;u,2(1+t) , (3.19)
and
n!
P(oq—Zm,, B1+2m—n; az—n B2) z, W = (14-1)22
> i (@i = (140
1 —1l—az—p2 l(f[f — 1)t
1——(y—1)t H7 | — 1 —ag \u, ——— | 3.20
X{ 2(?J )} 7[ ar, 1+ ap + B, —ao; A u, 141 ( )
PROOF OF (3.1): Consider the series
S n!(—a) . g, Bo—
m P(ozl m—n, B1+m; ag—m, f2—n) z, "
D B vy W (@)
B i i nl(—aq)m, X(l—i-ozl —m—n),(14+ay—m),
meom=o M (—a2 = B2)m(1 + a2 —m)n(1+ az) (n!)?
— N )rts aq 1)r &%) 2 —M)s —x\" _ysnm
><MZ( Jris(1+ 01+ B1)r(1+ g+ o —m)s (1 1 .
== rlsll+a—m—n)(1+a—m) 2 2
> — (1+O€1+51) (1+062+62)5 m (x_l)r (y_1>st"um
monsoizo = mirlsl(n —r — )1+ a1)r—m—n(1 + @2)som \ 2 2

=222
_ 0 1 + oy + 51) (1 + g + 62)3 m(—Oél)ernJrS(—OéQ)m,S

Z i ii ; m!n!r!;!

« {;(x - 1)t}r {;(y - 1)t}s (=) ™

11
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u 3y — 1)t
1+t 14t

1 —1l-a1—p1
= (1+t)™ {1— 5(3:— 1)75} Gy [—041,1—1-0424'527—042;

where G is defined by eq. (1.14), which proves (3.1).
The proofs of results (3.2) to (3.20) are similar to that of (3.1).

4. DOUBLE GENERATING RELATIONS INVOLVING TRIPLE
HYPERGEOMETRIC FUNCTION:

Certain modifications of the sequence {P{®1: 5192 5) (g 4)}, . admit the following

double generating relations in terms of triple hypergeometric function:

I+ + B)m(L+ a2 + Bo)m plemfitmenion,fatm=n) (g 4}y,

mz:onzjo ml(L+ o1)n(1+ a)n "
_ ot @) | —ultardfi- 1+042+52 -5 o= 11
e Fr [_:: L © _ 1_{_0[1’1_“12’ u,2(x 1)t,2(y Dt|, (4.1)

Z Z nl(14+oq + B1)m(1 + as + Bz)mP(a1+m’61_mo‘2+m’ﬁ2_")(:v )t
== m'1+a1+m) I+as+m), " ’
_ et F(g) [ : 1 +fl—;517:1 +1O£j_+ 52' 1 +O£171;|- a27:a:7 u,l(x _ 1)t,1(y _ 1)7;|,
.. 1 5 Qo 3 s Ty 2 2
(4.2)
i i TL' 1+a; + 61) (1 +ag + BQ) al—l—m,ﬁl—n;ag—l—m,ﬁg—n)(x y>umtn
monzo M+ a)min(l + a2)min " ’
—uld+o+p—l+ta+be——— 1 1
_ ot p(3) 1 1, ™ 2 2 [T T Sl
e I l_:: by i— 1tam e u,Q(x 1)t,2(y nt|, (4.3)
n!
P(a1+m,ﬁl—m—n;a2+m,62—n) myn
mz(mz:mll—i—aljtm) (14+as+m), " (2, y)u
_ ot p@ | T — 5= l4+as+Pe:14a,l+al+a;+ 61;—; 1 B 1 B
o [_‘:1+O¢1;—; I+as @ 1+ax+B2; - 5 u’2(x 1)t’2(y dE
(4.4)
12

PAGE NO: 425



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 13 ISSUE 11 2024

mtn

m' 1+ 061)m+n(1 + Qz)m*”

m=0n=0
— = l+a+ b —l+a+6;— 1 1
— (3) 2 2 Y 1 1; 9 - _ - o
= F [ oy ltay o u,2(x 1)t,2(y tl,
(4.5)
n!
plartm,pi—m—n;as+m,fo—m-—n) z, y)umt"
mzmzom'“ralﬂtm) (14+as+m), " (z,9)
— ot F® — -5y 1+Oz1,1+a2,1+a1+51,1+a2+527u L }( oy
—ul4+a;;—14as: - _ _ .09 9 )
(4.6)
Z Z TL'(/\) (a1+m,B1—m—n;az+m,B2—m—n) (;Ij y)umt"
m=0n= m' 1+a1) (1+a2)m+n " ’

_tp@ | T T o >\1+041+51,1+0z2+527 oy Lo
e F l—::l-i-ozh 1t . © ,u2(m 1)t, 2(y Dt|, (4.7

n! p(a1+m,51—m—n;a2+m,ﬁz—n) (:L‘, y>umtn

Z Z m' I+ al)m+n(]— + a2)m+n "

m=0n=
_ ot B3| = — —1+C¥2+52 1+C¥1,1+042,1+041+I31, ; 1 B 1 _
ek 1)t 1)t
e [ 1+O[1, ; 1+a2 : 1+a2+/82’ EE— u72(l‘ )72(y )
(4.8)
oo 00 nl ( , , )
! P a1+m,B1—m—n;az+m,fo—m—n T,y Umtn
Z Z m| 1+ al)m+n(1 + a2)m+n n ( )

m=0n=0
B I I T R R R R I
er [_::1+a1’ 1+a2 . _ u, Z(x 1)t, 2(y Dt , (4.9)

Z Z (A)m P(01,51+m—n;az,ﬂ2+m—n)(x,y)umtn
om0 ML+ 1) (1 + az2)y
— ot f® —uldo+B—1+ay+ B Ao — =
=e

- I — lta+ B 14+ Bos 141+ a;

w;@—lw;@—lﬁ, (4.10)
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(N (T4+ ar + B1)m(1 4+ s + B2)m

P(a1,51+m*n;a2,ﬁ2+m*n) T, um "
D T Ry W W )
1+ ap + B1;— 1+ as + | 1
_etF(S)l—.. 1_51 2_52 /1,1—1—041 o u’§($_1)t’§(y_1)t , (4.11)
n!
plar,fitm—niaz,fatm—n) mymn
mzmzom' T+ o)+ ), " o

et G —ul+ar+fi—1+as+ fa: -
— - ;T - ].+0(1+/81,1+012+/82’1—|—a1’1+a2’

u, ;(x — 1)t, ;(y — 1)75] , (4.12)

Z Z nl 1+ a1+ 51) (1 + o + B?)m P(al,ﬂ1+m—n;a2,ﬁg+m—n)(x7 y)umtn
m=0n=0 ml 1+a1) <1+a2)n "
_ ot | —altar+fi— 1+062+52 -5 = 1 [
e F [_:: S T 1+a1,1+oz2, u,Z(x 1)t,2(y 1)t|, (4.13)
Z Z '()\)m(,u)m P(a1+m,ﬁ1—m—n;a2+m,/52—n) (m’y>umtn
m=0n=0 m' 1 + al) (1 + a2)m+n "
- = 5= l4ax+ B2 Ao sl+ar+ 65— 1 1
_ it F(3) 2 ; ) ) e — 1t = (y -1
¢ 1+a1, i 14+ 14 a+ B - u’2(x )t’Q(y )t
(1.14)
and
Z Z ()‘)m(:u’)m P(a1+m,[31—m—n;ag+m,ﬁg—m—n)(x’y)umtn
m=0n= m' 1 +a1) (1 +O‘2)m+n "
- = — Al oar+Pildas+fr; 1 1
—_ ot 1(3) y ) s 1 15 2 2 T T
¢ F l—::l—i—al;—; 14+ay @ —; - — ;u’2($ 1)75’2@ Lt
(4.15)

PROOF OF (4.1): Starting with left-side of (4.1) and using the definition (1.4) of

Jacobi polynomials of two variables, we get

i iz":"z n)rrs(1 4 ar 4 B)mar(1+ g+ Bo)mss (1—x>T <1_y)sumt"
= minlrls!(1+ a), (1 + ag)s 2 2

n=0r=0 s=0
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_ i s ii (14 o1+ B1)mer(1 4+ a2 + Bo)imss {1(:10 B 1)t}r {;(y _ 1)t}sumtn

n=0m=0r=0 s=0 m'n‘r's'(l + al)T(l + 042)3 2

—ul4a+B—l4a+br:— —:; — 1 1
“(zx =1t =(y — 1)t
. D u, = (z ),Q(y )

_ tp(3)
er - — P—; — =l anl+ag; 72

where [z, y, 2] is defined by eq. (1.24), which proves (4.1).
The proof of results (4.2) to (4.15) are similar to that of (4.1).

References

[1] Abbas, S.M., Khan, M.A. and Khan, A.H., On some generating functions of Jacobi
polynomials of two variables, BZM Jour. of Sci., Vol. 1, Issue 2 1-11 (2015).

[2] Chatterjea, S.K., A note on Laguerre polynomials of two variables, Bull. cal. Math.
Soc. 83 (1991).

[3] Khan, M.A. and Abukhammash, G.S., On Hermite polynomials of two variables
suggested by S.F.Ragab’s Laguerre polynomials of two variables, Bull. cal. Math.
Soc. 90 (1998), 61-76

[4] Khan, M.A. and Shukla, A.K., On Laguerre polynomials of several variables,
Bull.cal. Math. Soc. 89 (1997).

[5] Khan, M.A., A note on Laguerre polynomials of m- variables, Bull.of the Greek.
Math. Soc. 40 (1998), 113-117

[6] Ragab, S.F., On Laguerre polynomials of two L{*#)(z,v) variables, Bull. cal. Math.
Soc. 83(1991).

ainville, E.D.; Special Functions, Chelsea Publishing Company, Bronz,New Yor.
7] Rainville, E.D., Special F i Chelsea Publishing C B New York
(1971)

[8] Srivastava, H.M. and Manocha, H.L., A treatise on generating functions, Halsted
Press (Ellis Horwood Limited, Chichester), John Wiley and Sons, New York, (1984).

[9] Srivastava, H.S.P., On Jacobi polynomials of several variables, (Integral Transforms
and Special functions), 10,No.1(2000),61-70.

15

PAGE NO: 428



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 13 ISSUE 11 2024

Address for correspondence:
Dr. Sayed Mohammad Abbas
Department of Applied Mathematics,
Vivekananda College of Technology and Management
Aligarh - 202002, U.P., India.

16

PAGE NO: 429



