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1. INTRODUCTION:

In our earlier paper [5] we obtained some triple generating functions of Jacobi poly-
nomials of three variables. In the present paper we have obtained some another triple

generating functions of Jacobi polyvnomials of three variables.

In our investigation we require the following definitions:

Jacobi polynomials of three variables are defined by [§]
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where F' ,(,3) denotes one of the Lauricella’s hypergeometric functions of three variables 7,

(1.1)
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The confluent hypergeometric functfons of two variables are defined by 71
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2. TRIPLE GENERATING FJUNCTIONS:

The polynomials Plo#rio e

functions:

(1.2)

(1.5)

(1.6)

(1.7)

B 2.y, 2) admits the following triple generating
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i n=0n=0

XP?SO”’ Bi4k—n; oz, fatm—n; oy, ﬁsﬂt)(r_ v, ;,) whp ™
1 1
+ 0 F [1 + a3 + G301 + ag; E(z — 1)1‘] ¥, [1 + a4+ u 1+ o, §(r -t

1
x Uy [1+a2 +ﬁg,/\;6,1+a2;v,§(y— 1)t] , (2.76)

N Z (71' 2(1+Q‘1 +;31)k()')m(1+a3+“‘7)3)m
- /J‘- =0 n=0 h‘?nl(ﬂ)k(é)m(l + oy )‘u(l + f—“"Z)n(_l + “—'3)11

% P(al, By Hhe—my o2, Ba—m; e, Fahn—n) (T Y, Z) “kvrntn
| 1 | 1
B [1 +ag + B2 1+ 0z §(y - l)t] Uy [1 +on + P L+ o, 5(1: — 1)t

. 1
x¥, [1 s+ Ay, Ao L dagn, 5(: — 1)t] , (2.77)
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i i = +og+ ﬁ?)k()\)m(l + a3 + _.1'33)711
k=0 m—0 =0 k'm' ) (8 (1 + a1 )1 Haa)n(l + as)n
x ple hi—n; ag, fatk-n; ag, Bytm-n (.1'. v, Z)’U,k’umtﬂ
. .
t] Uy [1 +og + Boip, 1+ agiu, -2-(31 -1

=¢ 1B [1+Ql + 01+ aq; 5(.‘13"” 1}
1 . }

X‘I’l

Y (Ml + a1 + B0)k[i)m(8)m

(n!)?
m+ n.(l -+ aS)n

Z Z Z klm| 1/ (l +01)n(1 +02)

k=0 m=0n=0

31 ki _ . -
P(oq iH—k -7 cea i, Fa—m—i o, Ba-n) (l‘-"’y,Z)’IL ,Umtn

1
=e' F [lJrag +ﬂa;1+ag;§(z— 1)
XS [ 1+ as + b

DML+ ar + Bl m(0)m

kz‘—‘(lmzﬂ) g k'mf V)k(]- + al)n(l + Ck)_) (1 +C¥3)m+n
)(3: Y, 2 )u 7

plan Bitk-n; az, f—n; agtm, S3-mf—

1
1+ ag; v, -2—(@,: - tf,

1+a’3+ﬁ3=/\;c'1l—i—ag;v,i(;_ 1)¢],

|

mi_n

1
t} \Ili [1 + +/31,A;I/, 1 +C&‘1;'U,§(:If~—' 1)

1
] v [1 +ay+ 8L A L, 5(4 — 1)t

(2.78)

(2.79)

= et I [1 +an + G2; 1 + o %(y -1
_ 1
X= [,u,, 1+ a3+ 533,81+ o350, 5(2 — 1)t] , (2.80)
i i i M1+ a2 + Bo)f (1) (8 )
k=0 m=0n= O'UTn’I ]'Jral)”(l"l'aﬁ (1 +a3)rn+n
xP{m, B —n; &2,;32+k-n; az+m, Gz—-m— )("E Y, )’U- P
!
=el Fy [l-l-a; + Gy 1 +on;§(:t—1 t] ¥ [1 + @y +ﬂ3’2,/\;f/.~1+a2;u,§(y— 1)
(2.81)

X= |:,H.. l + a3+ 1133, : 5
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i 5’5 ): (n1)? (Ve (1)e (8)m(1 + 2 + B2)m

¢ Ktm! () m(1 4 01 )ksn (1 + 02)n (1 4 sl

(a1 +k, £1 —k—n; ay, Ba+m—mn; oy, Bs— 'l".!.) wlse™ n
x Py T, Y, 2y

k=0m=0n

1 1
(2 1)1:] =, [,\, Lo+ B+ w5 (o 1)t]

=e R [1+as+ﬁ3;1+as;2

1
x ¥, [1 + g+ Fa, 80, 1+ gy v, §(y - 1)t] , (2.82)

ii i (Mr{)e(8)m(l + a3 + B3)m

k=0 m=0 n=0 k'm’ m(l‘*'al) n{1 + ) (1 + a3)n

x plaitk, B1—k—mn; az, Bz—n; ay, ﬁu+m—n-)($‘ v, z)ukvmf“
1 - 1
=e\ R [1 +ag+ Ol az;—z-(y— 1)t] = [A,l +ar+ 6l +m;u,§(:f:— 1t

1
x P, [1+a3+,83,6;v,1+a3;v,-

5z - l)t] , (2.83)

i i f _ nf (,\)L(,u) (8)m{l + a3 + Ba)m

k=0 m=0n=0 {1+ a1)n(l + a2)isnl{l + a3)n

xP,,E“l’ Pr—m; ay+k, fz—k—n; a3, .1'33+m—ﬂ)($, y, Z)Uk’t)mtn
1 - 1
=¢' | [1 + o+ 01+ o, 5(:1: — l)t] = [A,l + a4 Oy, 151 + a1, §(y — 1)t]

1
x ¥ [1 + g+ 3,00, 14 as; v, 5(2{ - l)f] , (284)

iiz (n1)* (1 + oy + B1)k (V) m{p)m
k0 o m Kt V)k (1 + ar)a(l 4+ 02)men(l +03)n
X pém. Br+k-n; agtm, fp—m-n; ay, f3—n) (z,y, z)ukvmt”
1 1
=R [1+ 0 + 1+ asi (2= F] |1+ ar+ Bm 4+ oo - by

1
XZ) [A,1+Gz+ﬁ2,#;1+a2;v»§(?}— 1)t], (2.85)
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S ah ()21 + a1 + B )N ()
kzﬂ)rg:onz Elml(v)x(1+ aa)n(l +a2)n{l + Q)msr

XPTEQI, B +k—-n; ag, ﬁz—ﬂa az+m, PBy—m—
1
=17 [1 +ag + By 1+ ag; 5(9’"‘ 1)

xZ [)\,—‘-1 + a3 + s, 5

+.

(n!)? (1 + o + ﬁz)k()\)

g, y, 2™

X . ]_
]‘Pz [1 + o +ﬁ1;v,1+a1;u,§($-— 1)t

1+ av, 52— 1)), (2.86)

L

m(#‘)in

:;Ea,; ktmi(v)p(1 + ondn(l + az)n

X

"

i
=¢ | F/ [1+a1+ﬁ1;1+a1;§(

X2 [z\,l+(¥3+ﬁ3,#

o0

()2 (Wa()elt + o2

ple, fi-n; az, Bz+k—n; ag+m, By-—m-

z— 1)

1+ a3dmtn
™ (i, y, 2 )™
1
] [P [1 + a2 +ﬁ2;u,1+a2;u,§(y~— 1)t

1+ ag;v, %(z - l)t] , (2.87)

+ ﬁ2)m

o0
>
k=0 m=0n

Z ¢ klm!(1

x plaitk, fr—-k-—n; az, frtm—n; ey, a1
n

1
=e' [ [1+ag+ﬁ3;1+a3;— z—1)

5

XUy [1+az+ﬁ2;u,1

n') (A (p)s(1 + 3

v) m(]. + 011)1:+n(1 + o

) (1 + Cli3)n

ﬂltTl

M(z,y, 2)utv

U, 1(a: - 1)

‘] = [)\1 14 ay + B, 1+ o 5

+ o v, %(y - l)t] , (2.88)

- 53)17‘).

LA

i
=€ 1F1[1+a2+ﬁ2,1+a2, (y 1)

2
XU, [1 + a3 + B3 v, ]

o0

P(01+k P1—k—n; az, B2—n; az, Ba+my

) _(1 + ag)n

™(x,y, 2)uFo™E"

i ,
t] = [)\,1+a1+[31,u;1+a1;u —(z—1)t

2

oo, é( _ 1y ] (2.89)

t+ ﬁS)m

i f: > (n)?(A)e()e (1 + a3

fom=0n=0 Em{(1)m(1 + an)n(l + og)

X vaal, H—ny ag+k, Pa—k-—-n; a3, f3+m

k+n(1 + aS)n

e t'ﬂ-

(3, y, 2)uFv
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1 1
= F [1+6¥1 +51;1+C¥1;‘2‘(33“ 1)t] 2 [A,1+a2+ﬁz,u;l+ag;u,§(y——l)t

1
x 0, [1 +as+ 850,14+ asv, §(:f - l)t] . (2.90)
PROOF OF (2.1): Starting with left-side of (2.1) and using the definition {1.1) of

Jacobi polynomials of three variables, one gets

i i {Z in—r fz— (AL + o + B)ar () m(1 + o2 + Ba)s(L + o3 1 B3

Etmlrisi(n —r — s — D1 4+ o )par(l + a2)mas(1 + a3 )
z— 1\ y_15 Z—].'! k_  mn
x(2)(2)(2)7‘”’t

= i i i i ii (14 + B)iyr (A)e()m(1 +az + B2)o(1 + a3 + Ga)

k=0 m=0 n=0 r==0 s=0 [=0 Elm!Inlrisli(1+ oy egr (1 + @2)mas (1 4 as)i
r—1\" fy—-1\"/z—1 mgntrstl
X
(2)(2)(2)"’“‘

Z(1+m+[55) (_ _1)t)‘§§ (Lt o+ Bitr (W s (2( __l)t)’"

= N1+ as) ol k(14 oo )egr

x 32 3 Wnlld e+ By m( (Jul)f)s

m=0 s=0 Tralsf(l + ai)m+¢

)
3
il
o
-
i
=)
]
Ii
o
o~
)

k=0 o=

1 i
=e1F [1 + a3 + B3 1 4 a; §(Z - 1)t] o, [1 +ar+ G, N1+ 0‘1;%,5(5&' - 1)5]

1
« By [M, Lt B 1+ a0, 5(y = l)t]
which proves (2.1).
The proof of results (2.2) to (2.90) are similar to that of (2.1).
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