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Abstract: In this paper, ordinary double hypergeometric series have been reduced
into single series.

Keywords and Phrases: Ordinary hypergeometric series, summation/product
formula/ double ordinary hypergeometric series.

1. Introduction, Notation and Definition In this paper, we have established
certain results involving double hypergeometric series and single hypergeometric
series. Certain product formulae have been deduced from the results. Results
established in this paper are quite interesting and useful. An explicit representation
of the generalized hypergeometric series is given by
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n=0

valid for |z| < 1, provided no zeros appear in the denominator. Here ay, a9, as, ..., a,
and by, by, b3, ..., bs and z are assumed to be complex numbers.
The shifted factorial is denoted by

L, ,n=20
(an) = { ala+1)..(a+n—-1), n>1 } (1.2)

The generalized ordinary double hypergeometric series is given as,
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[4;(1.3.28) p.27]
We shall use the following sums due to Verma and Jain [2] in order to establish
our main results.

RN N (VW B S M E WO R e PO
Tl en—men—y | (424 a1+ 2+ ) '
where m is greatest integer < g [2;(2.6) p.1024]
P PR A RO LEE SRS .
where m is greatest integer < g [2;(2.7) p.1024]
—n,—n —2x,y;1 Dp(l+z+y)n(l+2)m(l+y)m
3Fy = ) (1.6)
—n =2y +1 (1 +2)n(Dim(1 + 2+ y)m(l +2y),
where m is greatest integer < g 2;(2.13) p.1026]
| ™ —n—2x,1+y;1 ] ()"l +2+ )l +y)ml+2)m (L.7)
l—n—z2y+1 ()n(14+2y) (D) (1 + 2+ y)m ’ '
where m is greatest integer < g 2;(2.17) p.1026]

We shall also use the following identity,

ZZA'rn :ZZArn—i—r (1.8)

n=0 r=0 n=0 r=0

(3;(2.1.1) p.100]
2. Main Results: Our main results are

—l+a,l+yz,y 2, —2 14+2,1+7y; 22
F ) 9 ) 9 — 1 F ) ) 2‘1
[1+I+%—ﬂ—; } ( +@21{1+x+y (2.1)
l+zl+yy;2,—2 | 1+a—y,14y; 2>
F[—;1+:c;1+:(:; }_(1+Z)QFI{1+x (2:2)

1422, 142y 1 +o,y;2,—2 | 1+z,1+7y; 22
[1+x+y;1+2x;1+2y; }_(1+Z)2F1{1+x+y (2.3)
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3. Proof of the Results:
(a) The proof of (2.1) is multiply by €2, on both side of (1.4) and summing with
respect to n from zero to infinity, we get

ZZ )7"( N (Dn(1+ 2+ 9)n(1+ 2)m(1 4+ Y)m
n=0 r=0 —n =), )r n:() 1—1—33 T+l +z+y)n(D)n
(3.1)

By using the identity (1.8) on L.H.S. of (3.1), we get

(@)r()r(=1)"A + 2)n(1 + y)n(D)ntr oo Da+ 2+ ) (14 2)m(1+ Y)im
HZ;ZO (D)n(1+ 2)pr (1) (T + ) ptr oir = go 14+ 2),(1+y)n(l+z4+y)m(l),

(3.2)
On putting ,, = 8 i i)i(;)—:(%: 2" in (3.2) we get
— 1 (1 + x)n(l + y)nzn <$>r(y)rzr<_1)r . — (1 + x)m(l + ?J)m n
Z et e (D D S e T
(3.3)
It can be written as
< 1 (14 2)u(1 4+ y)n2" (@) (y)r2"(=1)"
Z (1 + T+ y)n+r (1)71 (1 r

n,r=0
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On simplification of (3.4) we get the result (2.1).
(b) The proof (2.2) is multiply by €2,, both sides of (1.5) and summing with respect
to n from zero to inﬁnity, we get

2n+1

(3.4)

o

—2)e(W)r 5 _ N~ W+ 2=yl +Y)m
% Zo y)r(l)rQ" B ; (1+9)n(1+ 2)m(1)m Q.. (3.5)

By using the identity (1.8) on L.H.S. of (3.5), we get

o0 [e.e]

A+ Yner A+ 2)a(D)a(l +2),(1), 1+y (14 2)m(1)m

(3.6)

n,r=0 n=

1 n
Now put €2, = ﬂ

(c) The proof (2.3) and (2.4), multiply by €2, both sides of (1.6) and summing
with respect to n from zero to infinity, we get

2" and simplify (3.6) we get the result (2.2).

o0

—22):(y)r o o Wn+ 24+ 9)n(1+ 2)m(l 4+ y)m
>y 0=3

—n — ), 2y +1),(1), 0 L4+ 2)0(1+2y)n(1 + 2+ y)m(Lm

n-

(3.7)

n=0 r=0

By using the identity (1.8) on L.H.S. of (3.7), we get

o0

(Dngr(1+22) gy (1+2)u(=1)"(y)r
Z (14 2)nsr s (14 22),(1)n(1 4+ 2y), (1),

n,r=0

v (WnH 2+ 9L+ 2)m(1+ )
- Z “(1+2)n(1+2y)n(1+ 2+ y)m(Dm (3.8)

1 n 1 29)n .
( —HU) (1 +2y) 2" in (3.8) and simplify, we get the result (2.3)

Now put 2, =

and putting €2, = in (3.8) simplify it we get the result (2.4). (d) The

proof (2.5) and (2.6), multiply by €2,, both sides of (1.7) and summing with respect
to n from zero to infinity, we get

1—n—x )r(2y + 1) ()n(D)m (T +29)n(1+ 24+ y)m
(3.9)

ZZ (—n —2z),(1 +y), i"; 1)"(1), 1+x+y)n(1+w)m(1+y)m

n=0 r=0

Z (Dngr(1+ x>n+rQ (I +y)a(=1)"(y)- Z "1+ 7 =)l +Y)m
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By using the identity (1.8) on L.H.S. of (3.9), we get

o0

(Dnr(L+ 220 (@)n(=1)"(1 + y)r
2 (@ )nr s (14 22)n (1)n(1 + 2y)r (1)

i D™(1)n(1+ 24+ y)n(l + 2)m(l + y)m
(@)n(1+29)n(1 + 2 + Y)m(L)m

n,r=0

(3.10)
n=0
_ @a(1+2),
A+ z+y)a(Dn
= (1)"2” in (3.10) simplify it we get the result (2.6).
4. Product Formunlae In this section, by setting the value of €2, we get the
A+ 2)a(L+Y)n n

Now put 2,

n (3.10) and simplify, we get the result (2.5)

and putting €2,

product formulas. By putting €2, = in (3.2) we get,

(1)n
T, Y;—Z2 14z, 1+y;2 M7M71+x71+ 422
2F0|:0y }2F0[_ Yy }:4F1[1—i;1:+y2 Yy
(2+z+y) (3+w+y) d+z,1+ 4,2
+(1+z4y)z 4F 2 ¥ . 4.1
ot | |20 ] (4.1
provided any one numerator parameter is a negative integer.
: (I+Y)n :
By setting €2, = ——————2" in (3.6) we get
1+y;,—=2 Yz
1F1[1+x }lFlllex]
1+2x— y,l—i—y;i z 1+z— y,l—i—y;i
- 2F3 |: T T 1 N 243 T T 4 (42)
(142r)(2+)1+ (1+z) (242r)(3+)1+

provided any one numerator parameter is a negative integer
(1+2),

1+ 20)n(1)n

Y; —2 14z 2
1F1[1+2y] 1F1[1+2x ]

1+x+y |: 2+x+y 3+x+y z_

Now setting €2, = " in (3.8) we get

1+;B+y 2+z+y 22
) ) 4

o Fy
+y,2+x l+x +y} 1+20)(1+2y)

)
+%2+x1+x+y
(4.3)

= oF;3
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provided any one numerator parameter is a negative integer

("E)n n -
mz in (3.10) we get

1+y;,—=2 Tz
1F1[1+2y } 1F1{1+2x]

and setting €2, =

1 4 &ty Staty. 22

5o 20 2 4 .
) 23{%+y,%+x,l+x+y

(4.4)

1+z+y 2+m+y; 22 } B l+z+y
(

N 2 2
20| i 4 14+ 2z)(1+ 2y
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