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Abstract: In this paper we have established new transformation formulae for the generalized
hypergeometric series of three and n variables. Number of known and new results will arise on putting
particular values in these formulae.
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INTRODUCTION

The generalized hypergeometric function of multivariable was highlighted by a number of mathematicians
namely Srivastava Pankaj (2002) (Srivastava, H.M., (1965a; 1970f; 1964a; 1980), Chandel and Gupta (1984),
Exton, (1976a, 1982a), Saxena (1965), Pathan (1975, 1977, 1978b, 1978f, 1979c, 1981), Agarwal (1973), Denis
(1969, 1972c), Singhal and Soni (1978), Singal (1970b), Rathie and Kim (2004), Kim et al., (2010, 2003),
Lavoie et al., (1992, 1996, 1994). It includes not only Kampe' de Fe'riet function and Srivastava triple series but

also most of the special functions like Appel functions F;, F,, F;, F, and Lauricella functions. The objective

of this paper is to establish transformation formulae for the generalized hypergeometric function of three and n
variables. These transformation formulae will provide a number of new results and also some known results are
verified on specializing the parameters. Also one can observe that all the results of Srivastava (2002) are
obtained by taking suitable parameters in the transformations that are developed here and hence one believe
these transformation formulae to be new and interesting. Therefore results established in this paper are of
general in character and hence encompass several cases of interest.

2 Definitions and Formulae:
The hypergeometric function F3(X, y,Z) of three variables is defined by Srivastava in the form (see
(Srivastava, H.M. and Karlsson, P.W., 1985), p. 44. 14):

@)::(0);(b); () :(c);(c);(c)
F3 X, Y, Z
(f):(9):(9);(a ) (h);(h ) (h")

_ i (@) mne p ((0))men (B ((07)) 5. ((€)) ((€))4 ((€7)) o X" y"2°
520 ((F i (9 men (95 ((97)) g (1)) (N, ((B7)) mi it pE

(21)

Here (@) is taken to denote the sequence of A parameters @, a,,...,a, .

The multivariate Hypergeometric series (see (Srivastava, H.M. and Karlsson, P.W., 1985), p. 38. 24) is
defined as

- (ap):(bél);...;(bgn)
p PG iX(e X

ris;...;S, ) ]
(€):(@)i(d])

n
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where (@,) represents sequence of @,,a,,...,a, parameters (dsl) represents sequence of

dll, d;, e dsl1 parameters.The multiple Hypergeometric series is convergent if

1+r+s,—-p—-q,20k=12,...,n the equality holds when, in addition, either p>r and

1 1
[X[o + .4 X[ <1, 0r p<T and max{x,...,|x, [} <1.
Srivastava triple series, Hg ((Srivastava, H.M. and Karlsson, P.W., 1985), p. 43. 12 ) is defined by

(@ (B en (B )y X"y"2°

He(a, 8. 837072075 % Y, 2) = : 2.3)
¢ Beans m,nz,plzo (71)m(72)n(73)p mln' p'
The Lauricella function, I:12 (Srivastava, H.M. Karlsson, P.W., 1985, p. 42. 7) is defined by
Fola,ay, 00, By B Bor v1n V2 Vo X ¥, 2)
i (al)m+p(a2)n (ﬂl)mm (ﬁz) X y (2.4)

B m,n,p=0 (j/l)m(j/z)ner mlnl pl

We use the following reduction formula (Srivastava, H.M. Karlsson, P.W., 1985, p. 39. 31 ) in some
special cases,

—: (b )i (B5)

0:pg..ss
PP X X

0:0,;...,0, . ) "
R T I
(b)) (b )
=p, Fql 1D O PR b, Fqn X | (2.5)
(di) (d)
(A), = % (2.6)
((a))n = (al""'aA)n = (ai)n "'(aA)m (2-7)
where (&), = (a,)(a,+1)...(a, +n-1) .
(8,), =1. (2.8)
i (@), xz"=(1-2)". (2.9)
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3 Main Results:
In this section we shall establish the following results.

A::B:B:B:C:C:C’
D:EE:E :F;F:F’

(u-m)l= (2.10)

1-9)"1-y)“(1-2)"F

(@) (0);(b); () :(e)(c);(c)
. —ax - By -2
o (1-0-y)A-2) (1-0-Y)(-2) - x)(1-y)(2-2)
(d)::(e);(e);(e ):(F);(f)(f)

_ i MXWVZWFA::B+1;B'I+1EB"+1I:C;+1;C'+1;C"+1
u,v,w=0 utviwl D+3E,E ,E F,F ,F
(@)::(b),5+w;(b), A +u;(b"), +v:(c),—~u;(c),~v;(c"),~w

o By |

(d), A, .8 (e); ()i () 1 (F);(F);(F)

(3.1)

(1-x— _Z)_kFA::B;B';B”:C;C';C"

g D:E:E;E :F:F;F

(@)::(b);(b); (b)) : (c):(c)i(c)

. —oX - By —Z
(1-x-y-2)" (1-x-y-2) (1-x-y-2)
(d):z(e);(e);e) s (F)(f)(F)

- i Kuvew XXuvaWFA::B;B';B"I:C”+1;C'I+1l;’c"+1
ueo UVIW D+1:E;E;E :F;F;F
(@)::(b); (b );(b"): (c),~u;(c)~vi(c ), ~w
a oy | (32)
(d),kz(e);(e); (e (F)i(f)(f)

k= P00y,
1-%—..—x)“F
% ) r:s;...;s,
(ap):(bél);...;(b;n)
—a X — X,
(L% —=%) (A% == X,)
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| |
(K)o X2 X £ PiO+L g, +1
by =0 (AN r+l:s;...;s

(@p): (b ).~y (b5 ),
VOO0 | 3.3)

(c )k (dL);..i(dl )

4 Proof Of Main Results:
Proof of (3.1) : In order to establish the main result (3.1) we proceed as follows.
Making use of (2.1) on the left hand side of (3.1) we get

i (@)1 (BN (015 ((B7)) . ((€9) i ((€7)), ((€7))
mp=0 (A i p ((€))mn (€)1, 5 ((€7) 5.rn () (1) ((F7)) ,mint p!

% (ax)m(ﬂy)n(ﬂ)p (1_ X)—(ﬂ+m+n+p) (1_ y)—(y+m+n+p)(1_ Z)—(§+m+n+p)
(4.)

(_1) m+n+p

Now using (2.9) in (4.1) we get

i (@)mn4p (B (005 ((B)) . ((€)) i ((€7))4 ((€7))
mp=0 (A minp (€D in (€)1, 5 ((€7) 5rn (T ((F7), (7)) !t p

(1™ (ax)" (BY)" (72)° (4.2)
o (A+m+n+p),(u+m+n+p),(6+m+n+p), v ov_w
u,;vvzo ulviw! e

substituting U=U—-M,V=V—N,W=W— P in (4.2) and after simplification we get

s (@ooros (@) (@ (€, (N ((E N ((F ) minpt 7

(20 (0, 4+ V) Dl 5 Wy (U (W), )

i (@)mn4p (BN (0 ((B)) . ((€)) i ((€7))4 ((€7))
>

u,v,w=0 (ﬂ’)m+n+p(/u)m+n+p(5)m+n+pU!V!W!

Inter changing order of summation in (4.3) we get the main result (3.1).

Proof of (3.2):
One can establish (3.2) following the process adopted in (3.1).

Proof of (3.3):
In order to establish our main result (3.3), we make use of (2.2). Using (2.2) in the left hand side of (3.3)

we get
[@)]nn [0 )T -+ LCO5 My (F1)™ 7™ (%)™ . (@, %)™
=0 [(C )], .. [(D )]ml q(dg ), mt...m,! (4.4)

) (k+m1+ +m )

n

After simplification we get
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i (@) -..n [0 )]s LB )]y (<1)™ 7 ( 1X1)m1 (%)™
my,....m =0 [(C )]ml+ my [(d )]m:L [(d )] ml

n
i (k+m1+ +m)ll+ +I |
X
Al

Iy

(4.5)

|
1
XL X,

o (RN
Now replacing |, =1, —m,,...,I, =1 —m_ in(4.5) and after simplifying and changing order of
summation we get the result (3.3)

5 Special Cases of (3.1):
(1) Putting

A=D+3,a =d,(i=1,...,D),ap,, =4,8p,, =, 8p,3 =

S, e=B+1l,e =b (i=1,..,B),e,, =5 +W,E =B +1,e, =b,
(i :1,...,B'),e'B.+1 =A+u,E"=B" +1,e =b (i=1,...,B"),

e. =u+v,F-1=C-1,f =c (i=1,.,C-1)c. =a,
fo=p,F-1=C -1,f =c¢ (i=1,....C -1),c. =a,, f, =

B, F -1=C" -1,f =c (i=1,....,C" -1),c. =as, T, =B, a=p=y=1,
In (3.1)we get

) g - 3::0;0;0:1;1;1
(=07 (1-y)"(-2) FO::l;l;l:l;l;l
A 1,0 === 00,0
-X -y -z
(1 X)(1-y)(1-2)" 1-x)(1-y)(1-2) (1-x)(1-y)(1-2)
—LO+W AU u+VI BBy B

_ (A4), (1), (0),, ><Xuyvzwl:0::0;0;0:2;2;2
uvweo utviwt 0::0;0;,0:1;1;1
—l-m oy, Ua, Vo, W
1,1,1
_7_;_:ﬁ1;ﬂ2;ﬂ3

(DO oy

uvweo utviwt

o;,—U a,,—V g, —W
R 1K N 1
181 2 IBZ 2 ﬂS
(A)y (1) oy

uvweo utviwt
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C(B)T (B —a +u) T(B)I (B, —a, +V) T(B)((B; —az + W)
r(ﬂl - al)r(ﬂl + U) F(ﬂz - az)r(ﬂz + V) r(ﬂs - 063)F(,33 + W)

- i (//L)u (ﬁl — al)u (,U)v(ﬁz — az)v (5)w(ﬁ3 — as)w x Xu yVZW
u,yw=0 (ﬂl)u (ﬁz)v (ﬁs)w ulvlwl

=, R4, B —a; B X1, Blw, B, — @y o5 V1%, RO, B — as; B 2]

By substituting Yy =z =0 in (5.1) we get

x LB oy
(1—x)’%F3[/1,;1,5,041;5+W,yJrv,,Bl;l—]=2 F ‘X
—X
B
Put A=a, =b,f =c,v=w=0in (5.2) we get
a,b a,c—b
a =X
(l—X) 2Fl ,E ) Fl ,X
C

This is known result ((Slater, L.J., 1966), 1. 7. 1. 3)
Put X =—1in (5.3) we get

&bl a,c—b
2% F ;E = F -1
c C
This is known result (Slater, L.J., 1966, 1. 7. 1. 4)

put X=%,C=l+a—b in (5.3) we get

a,l+a-2b a,b
27 F ;l = F -1
2
1+a-b l1+a-b

By applying (Slater, L.J., 1966. I11.5) to (5.5) we get

a,l+a-2b

27 F ;% =I 1
lta—b 1+a,1+5a—b

1+a—ml+%a

(1) substituting
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A=D+3,a, =d;(i=1...,D)ay,=4,a,,, =
ua,,,=5,E=Be =h(i=1..,B),E =B,

e =b/(i=1..B),E =B"e,=b(i=1...,B"),
F=C+2,f =c¢(=1..,C),f.,=-u,f.,=y,

F =C+2f =c(i=1.C),f. =-v.f. =7,
F'=C+2f =¢/(i=1.C"), . =-wf._ =7,

O+W=a,A+U=a, u+V=a,

in (3.1) we get

3::0:0;0:0:0:;0
1-xX)*(1-y)*“(1-2)"° SRS
( ) A= ) 0::0:0:0:2:2:2
2’1#15 ______
—oX - A

(1 X)(1-y)(1-2)" (1-x)(1-y)(1-2) (1-x)(1-y)(1-2)
== U Y, YW, 7

UV WeO ulvlwI 0::0;0,0:1;1;1
—la a0 =

N
—aT T T Y Vs

x X'y'z
u,v,w=0 ulviw! m,n,p=0 (71)m(72)n(73)p min! pl

= N (ﬂ')u(/u)v(é‘)w u,,Vo,w i (al)m+n(a2)n+p(a3)p+m Xamﬁn}/p

(4), (1), (9),,

uvweo utviwt

x X'y 2" Hg (e, @y, 05571, 70, 7500, B, 1), (5.7)

where Hy is Srivastava Triple series (Srivastava, H.M. and Karlsson, P.W., 1985, p. 43. 12).
(1) Substituting
A=D+3,a, =d,(i=1...,D),ap,,=4,ap,, = 4,

ay.,=0,E=B,e =b (i=1..B),E =B +2,
e =h(i=1.B)e, =A+ue,  =7,E =B,
e, =b (i=1..,B),u+v=a,,6+w=p4,F=C+2,
f,=¢(i=1...C), fo =—u, fg,, =, F =C,

fi=c(i=1.C)~v=a,F =C' f =c/(i=1.C)~w=45,
in (3.1) we get
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3::0:0;0:0:0:0
1-xX)*(1-y)*“(1-2)"° ” "
( ) A=y ) 0::0:2:0:2:0:0
/11#15 T T Ty Ty T
—ax B -7

(1 X)(1-y)(1-2) 1-x)(1-y)(1-2) 1-x)(1-y)(1-2)
—Um AU U

> 0::1;0;1:0;1;1
= 5 WD) yopp
uvweo utviwt 0::0;1;,0:1;0;0

—nfimay i —an f
a, By
YT VT

_ Z (Au(1),(9), Xy i (). (@0 (Bmn(Bo)y " B"y"

u,v,w=0 ulviwl mn,p=0 (71)m(72)n+p m!n! p!

= Z A)(1),(0)y x X'y 2"F, (g, @y, 00, By By Boi 110 V20 V23 0 B, 7)), (58)

u,v,w=0 ulvlwl
Where F12 is Lauricella function (Srivastava, H.M. and Karlsson, P.W., 1985, p. 42. 7).

6 Special Cases of (3.2):
(V) Substituting

A=D+1,4q =d; (i ..,D),ap,, =k,E=B,¢ =b, (i=1,...,B),
E =B, =b(i= .,B),E =B',e =b (i=1,...,B"),a=pB=y=1

in (3.2) we get

1::0:0:0:C;C:C’

1-x—-y-2)*F T
( y=2) 0:0:0.0:F;F:F

k:———:(c);(c);(c)

—X -y —7
(1XyZ)(1XyZ)(1Xyz)
—n=== () () (F)
N ku+v+w Uy VoW OO,O,0C+1,C+1,C,+1
= Z —EN e Xty F o
u,v,w=0 utviwl 0:: 0,0,0 F, F ,F

—u———:(c),~u;(c),~v;(c"),~w
1,11
===t () (F)i(F)

503



Aust. J. Basic & Appl. Sci., 5(11): 496-517, 2011

— - ku+V+W U Vow
) UY\ZW:om XXy'Z°Xx
e Fel(©). Ui (F)2]x . FLIE)~vi(f )2l = FLIE)-wi ()] (6.)

(V) substituting C=C =C ' =F=F =F =1,¢,=¢,¢,=c,c, =c , f,=f,f =, f =f in
(6.1) we get

4 1::0;0,0:1;151
1-x-y-2)"F
0::0;0;0:1:1:1
k:———-:cc;c’
_ —X —y -z
"(1-x-y-2) 1-x-y-2) (1-x-y-2)
—n———rf
_1:00,0:1511
0::0:0;0:1:1:1
kii———:f—-cf —c;f —c
XY, Z
.

Now Taking ¥ =z = 0 in the above equation we get

(1- %) F[K,c; f;%] =, F[k, f —c: f:x], 62)

Which is known result [Slater, L.J., 1966, (1. 7. 1. 3)].
(VI) Substituting

C=C'=C =F=F =F =2,¢,=a,c,=b, f,=1+a-b,
f,=1+a+u,c,=a,c,=b, f =1+a -b, f,=1+a +v,

¢, =a,c,=b,f =1+a -b, f, =1+a +w

in (6.1) we get

4 1::0;0;0:2;2;2
1-x-y-2)"F
0::0;0:0:2:2:2
k:———:aba.,b:a b ]

_ —X —y .
"(1-x-y-2)'1-x-y-2) (1-x-y—-2)

—i———:1+a-b,l+a+u;
1+a -b,1+a +v;l+a —-b',1+a +w
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a,b,—u
— Z u+v+w ><Xuy ZW3F2 ’1 %
u,v,w=0 ulvlwl
l+a-b,1+a+u
a,b',—v a’,b"—w
3P 1%, Fy 1
1+a —-b,1+a +v 1+a -b',1+a +w

By using (Slater, L.J., 1966, p. 243. I11. 9) and substituting Y = Z = 0 in the above equation we get

k,a,b

(l—X)7k3 FZ 1% :3 F2 ;X 1 (63)

k,1+ a,l+£a—b
2
l+a-b,1+a+u

Which is known result (Pankaj, Srivastava, 2002, 3. 5).
(VII) Taking

C=C'=C' =F=F =F =2,¢,=a,¢,=h,

f,=1+a-b, f,=1+2b—-u,c,=a’,c, =h,

f =1+a -b, f,=1+2b —v,c, =a’,c, =D,

f ' =1+a -b’, f, =1+2b" —w

in (6.1) we get

4 1::0;0,0:2;2;2
1-x-y-2z)"F
0::0:0;0:2;2:2
k:———:aba,b:a’,b ]
- X -y -2

(1XyZ)(1XyZ)(1XyZ)
—i———:1+a-b,1+2b—u;

i 1+a -b,1+2b —v;l+a —b ', 1+2b —w]|

a,b,—u
— Z :I+\'I+W' u v WSFZ ,1 %
uvw=o EV S 1+a-b,1+2b—-u
a,b,—v a',b",—w
sF 1% F, 11
1+a —b,1+2b —v 1+a —-b',1+2b" —w

Using (Slater, L.J., 1966, p. 244. 111. 16) , we have
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K:i———:a- 2b,1+%a— b,—b;
a —2b',1+%a' b b
a2 —2b" 1+ia —b b’
__1:0;0;0:3;3;3 2
0::0:0;0:3:3;3

XY,z
—::—;—;—:1+a—b,%a—b,—2b;

1+a'—b',%a’—b',—2b';

1+a’ —b",%a" ~-b",-2b’
Substituting 'y =2 =6 in (6.4) we get _

K.a,b k,a—2b,1+%a—b,—b
_ —X
(1_X) k3 Fz ;m =4 F3 X,
l+a-b,1+2b—-u 1

1+a—b,Ea—b,—2b

Which is known result (Pankaj, Srivastava, 2002, 3. 6).
(V) Taking

C=C'=C' =F=F =F =3,¢,=a,¢, =1+1a,c3=b,

flzza,f2:1+a—b, f3:1+2b—u,ci:a',c'2=1+1a',c;:b',

S Co : R 1 .. . .

flzza,f2—1+a -b, f,=1+2b —v,cl—a,c2:1+za,c3—b,

f, =£a", f,=1+a —b’, f, =1+2b —w
2

In (6.1) we get

4 1::0;0;0:3;3;3
1-x-y-2z)"F
0::0:0;0:3:3;3

k ::—;—;—:a,1+%a,b;a',1+1a',b';a",

1+£a",b"
2

—X -y -z

—::—;—;—:%a,1+a—b,l+ 2b—u;

506

Ax—y-2) (-x-y-2) A-x-y-2)

Ea',1+ a-b,1+2b —v;%a",1+ a' —b',1+2b —-w

(6.4)

(6.5)
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a,1+1a,b,—u
o0 k 2
= —UE e x Uy 2, 1%
uvweo UVIWL 1
Ea,1+a—b,l+ 2b—u
a',1+1a',b',—v a",1+1a",b",—w
2 2
F 1%, Fy 1
%a',1+ a-b,1+2b —v %a",1+ a —b',1+2b —w

Using (Slater, L.J., 1966, p. 244. 111. 17) we get

k::———:a—2b—b;a —2b,—b’;
a’ —-2b b
XY, 2
—n———1+a-b,—2b:l+a —-b ,-2b":
1+a" —-b',—2b’

1::0;0;0:2;2;2
0::0;0;0:2:2:2

Now substituting ¥ = Z =0 in the above equation we get

k,a,l+la,b
2 k,a—2b,~b

=,k X, (6.6)
l+a-b,—-2b

S
"1-x
%a,1+a—b,1+ 2b—u

(1-x)7" ,F,

Which is known result (Pankaj, Srivastava, 2002, 3. 7).
(IX) Taking

C=C'=C' =F=F =F =3,¢,=4a,¢, =1+%a,c3=b,

f, =%a, f,=1+a-b, f,=2+2b-u,c,=a,c, :1+%a', c,=h,

f, :%a', f,=1+a -b, f,=2+2b -v,c, =a’,c, =1+%a",c'3' =b’,

f =%a", f,=1+a -b’, f, =2+2b" —w

In (6.1) we get
1::0:;0;0:3:3:3

1-x—y-2)*F
( y-2) 0::0;0;0:3;3;3
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k ::—;—;—:a,1+£a,b;a',1+1a',b';a",
2 2
1+1a",b"
2

—X —y -z

"(1-x-y-2) 1-x-y-2) (1-x-y-2)
—::—;—;—:la,1+a—b,2+2b—u;la',
2 2

1+a —-b',2+2b —v;%a",1+ a -b'2+2bh —w

a,1+£a,b,—u
00 k 2
= —u e xty 'z LRy 1| x
uvweo UVIWL 1
Ea,1+a—b,2+2b—u
a',1+1a',b',—v a",1+1a",b",—w
2 2
.F xR 1
%a',1+a'—b',2+2b'—v %a”,1+a"—b",2+2b"—w

Using (Slater, L.J., 1966, p. 244. 111. 18) and substituting ¥ =z =0 we get

_ . - k,a—2b—1,
Kai+§ah £a+£—brb—1
(1_X)7k4F3 ;% = F X,
l1+a-b
1 ’
—a,l+a-b,2+2b-u
E | S

Which is known result (Pankaj, Srivastava, 2002, 3.8).
(X) Substituting

C=C'=C"=F=F'=F"=3,01:£a,c2=£+£a,c3=b+u,
2 2 2
flzib,f2=£b+1,f3=1+a,ci=£a',c'2=1+£a',c'3=b'+v,
2 2 2 2 2
. Co 1L R S T R R
f, =—b,f2:5b +§’ f,=1+a,c, :Ea ,c2=5+5a ,Co=b +w,

in (6.1) we get
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1::0;0;0:3:;3;3
0::0:0:0:3:3;3
1 1 1 1 .11 1.1 1. l

ki———:-a,-+-ab+u;=a,=+=a,b +v;=a',=+>-a,
2 2 2 2

(1-x-y-2)*F

b +w
_ —X —y —z
"(1-x-y-2) 1-x-y-2) (1-x-y-2)

—::—;—;—:lb,£b+i,1+ a;ib',ib' +l,1+ a’;lb",lb"
2 2 2 2 2 2 2 2

1
+_1

2 "

l+a

1 1
—a,—+—a,b+u,—u

0 K 272 2

- Z u+v+wxxuyvzw4|:3 ,1 %

uvweo UIVIWL
lb,lb + £,1+ a
2 2 2

: . 1.1 1. .

~a,—+=a,b+v,—v ~a,—+=-a,b +w,~w
2 2 2 2 2

F 1ix, R 1
lb',lb'+l,1+a' lb”,£b"+£,1+a"
2 2 2 2 2

Using (Slater, L.J., 1966, 245. I11. 20) we get

k:———:b—ab —-a;b -a

1::0;0:0:1:1:1

=F0000111 ;X’y’z !
.. 1 L . ) 1 _::_;_;_:b;bl;b”

Now substituting y =z =0 we get

(1

k,—a,1+1a,b+u
2 2 2

(1-x)"4F, —— | =, F[k,b—a;b;X], (6.8)

lb,1b+1,1+a
12 2 2

Which is known result (Pankaj, Srivastava, 2002, 3. 9).
(XI) Substituting

C=C'=C =F=F =F =4,¢,=a,c, :1+%a,c3:b,c4=c;

f, :%a, f,=1+a-b, f,=1+a-c, f,=1+a+u,c, =a,c, :1+%a', c,=b,c,=c,

f, =%a', f,=1+a -b, f, =1+a —-c, f,=1+a +v;c, =a’,c, =l+%a",c'3' =b’,

c,=c;f :%a", f,=1+a -b’, f, =1+a’ —c,f, =1+a +w
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in (6.1) we get

«~1::0;0,0:4;4;4
1-x-y-2z)"F
0::0:0:0:4:4:4
Ko———: a,1+£a,b,c;a',1+£a',
2 2

MX Xu yVZW5 F4
o ulviwl

u,v,w=

- L |
a,l+=a,b',c,~v
2

1
5F4 1 ; ; , , ,
Ea,1+a -b,1+a -c,
| 1l+a +v |
Using (Slater, L.J., 1966, p. 244. 111

Tk

1::0:0:0:2;2;2
0::0:0;0:2:2;2

Now substituting ¥ =z =0 we get

—::—;—;—:%a,l+a—b,1+ a—c,l+a+u;%a',1+ a-b,

1+a -c,1+a +v;%a",1+ a' —b,

x5 Fy

———:1+a,1+a-b-c;

n———:1+a-bl+a-c;

b',c';a",1+%a",b",c"

. —X -y -2
(1-x-y-2) (1-x-y-2) (1-x-y-2)

1+a —-c ,1+a +w |

a,1+1a,b,c,—u
2

1x

%a,1+a—b,1+a—c,1+a+u

a",1+la",b",c",—w
2
1
1 v " " " "
Ea J+a -b ,1+a —-c,
| l+a +w
.13) we get

l+a,l1+a -b -c;
1+a’,1+a -b —c¢
XY, 2

l1+a -b,1+a —-c:
1+a -b',1+a -c¢
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_x k,1+a,1+a—-b-c
(1_X)_k5 F, "1-x |3 R X,
1ai+a—b, l1+a-b,l1+a-c

l+a-cl+a+u |

Which is k_nown result (Pankayj, Srivastava, 2002, 4).
(XI1) Now taking

C=C'=C"=F=F'=F"=6,clza,c2=1+%a,

C, =Ed,c4 =£+£d,c5 =a-d,c, =1+2a-d+u; flzla, f, :1+a—£d,
3 2 2 2 2

f, :a+%—%d, f,=1+d, f,=d-a—u, f, =l+a+u

Similarly we choose for ¢,c’, f', f"in (6.1) we get

«1::0;0;0:6;6;6
1-x-y-z)"F
0::0:0;0:6:6:6
k::—;—;—:a,l+£a,£d,l+1d,a—d,l+2a—d+u;
2 2 2 2
a',1+la',ld',l+1d',a'—d',1+2a'—d'+v;
2 2 2 2
a",1+1a",ld",l+£d",a"—d",1+2a"—d"+w
2 2 2 2

_ —-X -y -z
(1-x-y-2) (1-x-y-2) (1-x-y-2)

—::—;—;—:la,1+a—£d,a+l—ld,1+d,d—a—u,1+a+u;
2 2 2 2
1a',1+a'—ld',a'+1—£d',l+d',d'—a'—v,1+a'+v;
2 2 2 2
1a",1+a"—id",a"+1—£d",1+d",d"—a"—w,1+a"+w
L 2 2 2 2 J
a,1+1a,1d,£+1d,a—d,1+2a—d+u,
2 2 2 2
o k u,,vow _u
— Z UHVEW oy yz 7F6 1
uvweo UVIWL 1 1 11 ’
~a,l+a-=-d,a+--=d,1+d,d —a—u,
2 2 2 2
i l+a+u |
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a',l+1a',1d',£+£d',a' —d',1+2a —-d +v,—v

2 2 2 2
%, Fs 1
la',1+a' —Ed',a'+1—ld',l+d',d' —a -v,1+a +v
| 2 2 2 2

a",1+1a",ld",lJrid",a" —d',1+2a —-d +w,—w
2 2 2 2
x, Fs 1
1 1,. . 11

~—a,l+a"-=d,a +=-=d',1+d",d -a -w,1+a +w
2 2 2 2

Using (Slater, L.J., 1966, p. 244. 111. 19) we get

ki———:1+al+2a—2d:1+a,
_Fl::0;0;0:2;2;2 1+2a -2d ;1+a,1+2.a -2d
0 0::0:0:0:2:2:2 xyz '
—i—-——-:1+a-d,1+2a-d;1+a —-d,
1+2a -d;l+a -d,1+2a —-d |

Substituting Yy =z =0 we get

k,a,1+1a,£d,£+ld,a—d,l+2a—d +u
2 2 2 2
- X
1-x)"F —
( ) 6 1—x
Ea,1+a—£d,a+l—£d,1+d,d—a—u,1+a+u (6.10)
| 2 2 2 2 J
k,1+a,1+2a-2d
= F, X,
l+a-d,1+2a-d
Which is known result (Pankaj, Srivastava, 2002, 4. 1).
7 Special Cases of (3.3):
(XN Taking p=r+1,a =¢ (i=12...,r),a,,, =K in (3.3) we get
1:q;...;q,
(@—% —...—%, ) F Guoe-ei
0:s;...;8,
k:(b;l);...;(bq”n)
. — o X -, X,
A% = X%) A X X))
O:(dsll);...;(ds”n)
1 n
o (K)o XX Byl (b, ),
- Z 1 | ln |1 I:sl ' T an ' (7-1)
Iyl =0 1relne g1 1 n
1 (d2) (d?)
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By taking suitable parameters in (7.1) we can obtain all the special cases of (3.2).
(XIV) Now substituting

@ =..=a,=10=...5q,=5 =...55, =2,
b' =a',b; =b',...,b" =a",b} =b";d; =c*,d; =d*,...,d =c",d) =d"

in (7.1) and using (Slater, L.J., 1966, p. 243. I11. 2) we get

L _1:2;...52
@-x,—...=x,)“F
0:2;...;2
k:a'b'..;a",b"
_ — X, - X,
A= %) A X X))

—:chdh e d”

K:ct—a',ct=b':...:.c"—a",c"-b"

1:2;...;2
:FO'Z' Y Xyreer X,
U0t et—at-b'...cc"—a" D"
(7.2)
(XV) Now substituting X, = X, X, =...= X, =0,a" =a,b' =b,c' =c,d" =d in (7.2) we get
(1—x)k3F{k,a,b;c,d;%} =, F[k,c—a,c-b;c,c—a—b;x] (7.3)

(XVI) Now Substituting

o =..=a,=10,=..2q,=5=...585, =3;

bi =a',b =1+%al,b§ =b',...,b' =a",b; =1+%a”,

b =b": ! =%a1,d§ —1+al-bdl=1+a+1,,..d"

=%a”,d2” =1+a"-b",d; =1+a" +I,

in (7.1) and using (Slater, L.J., 1966, P. 245. 111. 26) we get

1:3;...;3

=% —...—x, ) F
0:3;...;3

k:a1,1+£a1,b1;...;a”,1+£a“,b”
2 2
. _Xl _Xn
L-x == x%) (A= X = —X,)

—:lal,l+a1—b1,1+a1+ll;...;%a”,1+a” -b"1+a" +1,
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K:1+a1,1+1a1—bl;...;1+a”,l+la”—b”
1:2:...:2 2 2 2 2
=F Xy X, 74
0:2;...;2 1 1 1 1
0:=+=a"1+a'-b"...=+=a",1+a"-b"
2 2 2 2
Now substituting X, = X, X, =...= X, =0, at=za,b'=bh, l,=nin (7.4) we get
_ . i}
k,a,1+=a,b 1 1
2 k,1+a,§+5a—b
(1-x) 4 F, =X =, F, X |, (7.5)
1-x 1 1
%a,1+a—b,1+a+n E+§a’1+a_b
(Xvi) Substit_uting i
a,=..=a,=-1;0,=...=q,=s,=...=s, =1;b, =a’, ...,
b'=a";-I, =b',...,—1 =b",d/ =1+a'-b',...,d =1+a" -b"
in (7.1) and using (Slater, L.J., 1966, p. 243. I11. 5) we get
1:1;...;1
(1—% —...—x,)“F
0:1;...;.1
k:a';..;a"
. Xl Xn
A= %) (X X,)
—l+at+l1;.1+at +1,
K:1+a%...;1+a"
_ I:1:1;...;1 . y 76)
C0:i1 ) . |
—:1+=a';...;1+=a"
2 2
Now substituting X, = X, X, =...=x, =0,a" =a,l, =n in (7.6) we get
k,a k,1+a
X
(1-x)"2F, ;E =,F X, (7.7)
1+a+n 1+%a

(XVIII) Now substituting

a,=..=a,=-1,9,=...=q, =5, =...=s, =3;b} =a',b; =1+%a1,b§:b1,...,

b' =a",b) =1+%a“,b3” =b", d; =%a1,d§ =1+a'-b',d;=1+a' +1,...,d/ =%a”,

d; =1+a"-b",dj =1+a" +1,
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in (7.1) and using (Slater, L.J., 1966, p. 244. 111. 11) we get

1:3;...:3
1-X —...—x JXE "
1-x %) 0:3:...:3

k:a1,1+£a1,b1;...;a”,1+£a“,b”
2 2

X, X

n

—:%al,1+al—b1,1+al+ll;...;%a”,1+a” -b"1+a" +1

K:1+a..:1+a"
1:1;...:1
:FOl 1 i Xiaeer X
T 1+ at-bhLl+at-b"

n

;(1—x1—...—xn)""’(1—x1—...

_Xn)

(7.8)

Now substituting X, = X, X, =...= X, =0, al=a,b'=b, l,=nin (7.8) we get

k,a,1+£a,b
2
X
"1-x

%a,l+a—b,1+a+n

(1-x)"4F,

(XIX) Substituting

a=...=a,=-1,0,=...5(0,=8,=...=5, = 2;

bllzal,b§=1+1a1,...,bl”=a”,b2”=1+la”;

2 2
1 1 1 1 1 n 1 n n n
d; =Ea ,dy =1+a +1,...,d; =Ea ,dy =1+a" +1,

in (7.1) and using (Slater, L.J., 1966, p. 245. 111. 21) we get

1:2;...:2

(1—x1—...—xn)‘kF0:2;.”;2

k:al,l+ial;...;a“,1+lan
2 2

X, X

(7.9)

A== %) (A% -

—:lal,lJralJrll;...;la”,l+an +1,
2 2
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n

K:l+a'..:1+a

1:1;...:1
=F DI (7.10)
0.1,...,1 1 1 N 1 1 .
—l—+=a;..,-+-a
2 2 2 2
Now substituting X, = X, X, =...= X, =0, a'=a, I, =n in(7.10) we get
Kai+ia
2 k,1+a,
(1-x)"3F, X 1= R X | (7.11)
1-x 1
~a,l+a+n §+§&
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