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1. Introduction, Notation and Definitions
We shall make use of the following well known identities:
e YR_oB(nk) = IRZS SiooB(kn+ k), (1.1)

An explicit representation of generalized hyper geometric functions

Fg

a; a; .. 4; Z
r
S

by, by .., b

A B 0

Valid for |z| < 1, provided no zeros appear in denominator. Here a4 ,a, ,as, -, a, and
by,b,,bs,---,bs and z are assumed to be complex number.

The shifted factorial is defined by

1, n=0 }

(@n = {a(a +1Diiiiiieee. (@a+n+1);n>0 (139

In order to establish the reducibility of double hyper-geometric series into single series, we shall be
need of the following known summation formulae due to (Slater [2], App.l11) and Verma & Jain [1] in
our analysis:

-n, —n-x Y 1] _ @©n,0+x»n@+ym
1+ X, —Mm-—Yy - 1+x)m A+ (D ’

3F2 (1.4)

where m is greatest integer <

N3

[Verma & Jain [1]; (2.7) P. 1024]
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- -n-— 1+y; 1 -
gf [~ X, y ]z (" W A+24Y)n A+Dm A+Y)m (15)

1-n—x, 1-n—y; ®n Mn(A+x+Y)m(Dm ’

Provided that m is the greatest integer <

NS

[Verma & Jain [1]; (2.11) P.1025]

gF [T 1+n+2x+2y, x; 1] _ (Dp A4 A+ (1.6)

1+x+y, 142 T A+20)0(Dm x+Y)m '

where m is the greatest integer < 23
[Verma & Jain [1]; (2.26) P. 1028]
1

ool 1o b weanadartn, coon, W)

a, 1+a—b, 2+2b—m; | (+a-baGagba (-2b-1y |
[Slater [2]; App. I11 (111.18)]

la, b 1
5Fs a, 1+3a, b ¢ - _ (+@)a(1+a-b-c), (18)
%a, 1+a-b, 1+a-c 1+a+n;| Orebal+raa

[Slater [2]; App. 11 (111.13)]
2. Main Results:
In this section, we establish the following results,
2.1 Summation (1.4) can be written as:
n W@k Wi _ Dn A+x=y)n A+Y)m

k=0 (140K (-n-y)k ~ (1+0)m 1+¥)n O
side by 4,Z™ and summing over n from 0 to « in (2.1.1), we have

(2.1.1) Multiply both

n=o n ApZ" (-n) (—n-x); Wk _s 0 ApZ" (D) (1+x=Y)m (1+Y)m
n=0 Zk=0 " QitrpCronk L 2P0 (e e Wm (2.1.2)
A+Y)n+k

Now applying the identity (1.1) and replacing 4,,,; by
(2.1.2), we get:

m Bn+k and taking Bn =1 in

0 Z" (14x=y)n A1+Y)m
1F1[1 4+ y;1 + x; 2] X 1F1[y, 1 + x; —2z] = 32, <1>,(n (1’_1 xi)n (<1+ yy)),, , (2.1.3)

Where m is the greatest integer <

NS

2.2 Next, Summation (1.5) can be written as:

n (MW (%), A+y)r _ )" Wa(@+x+y)n (1+2)m (1+Y)m .
_ = , 2.2.1) Multipl
k=0 f1(1+x) (1-n-y)k ®n Mn(1+x+Y)m (Dm ( ) Py

both side by A,,Z™ and summing over n from 0 to « in (2.2.1), we have

n=oo n ApZ™ (-n)y (—n-2x); Wi _ Zoo ApZ™ (1) A+x+y)n A+, A4+Y);m (2 2 2)
n=0 Sk=0 - p(-n-xp+2y 0 M0 (140n 142900 A+x4Y)m D -
Now applying the identity (1.1) and replacing 4,,,x by %Bmk and taking B, = 1 in
n+k n

(2.2.2), we get:
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Z" (1+x+Y)n 1+0)m(1+Y)m
1+2) (On 1+x+Y)m D’

1y, 1+ x z| x 1P 11+ y; 1+ x; —2z] =Y, (2.2.3)

Where m is the greatest integer <

NS

2.3 Further, Summation (1.6) can be written as:

n=w "M A+n+2x+2y); (O (Dp(@A+x)m A+Y)m :
n=0 "l (1420, (14200, (A+2+Y)m Om (2.3.1) Multiply both
side by A,,Z™ and summing over n from 0 to « in (2.3.1), we have:
0 n=cwo AnZ" (g (14+n+2x42y)k Dk _ oo AnZ" (W (14X)m (1+Y)m
Zn=o Xn=0 k!(1+x+y) (14+2%), = Xn=0 1+2%)n A+x+Y)m Dm (2.32)
(1+2x42Y)n+k Bntk
(1)n+k

Now

applying the identity (1.1) and replacing A,,,x by
(2.3.2), we get:

and taking B,.x=11n

n=w Z" (142x42Y)n 2k (x)k(_Z)k _ Zoo Z" (142x42y)py (142 (1+Y)m (2 3 2)
kn=0 K n'(1+x+y)(1+2x),  ~n=0 A+2%0)n A+x+Y)m Om ~

Where m is the greatest integer <

NS

2.4 Further, Summation (1.7) can be written as:

ken @k B (1 (a=2b)n GGHg—b)n (~1-b)n
k=0 k(1 +a-b)i 2+2b-mk  (1+a-b)y (—a+2-b)n(~2b-1),

(2.4.1)

Multiply both side by A,,Z™ and summing over n from 0 to o« in (2.4.1), we have:

a 1 a
nmw wn A2 @k )k DMk o, AnZ" (@=2b)n G+5=b)n (=1-b)n
2n=o’ Lic=o K@rA+a-b)y @+2b-mi — “"=0 (14a-b), (~+2-b)u(-2b-1), ' (242)
Now applying the identity (1.1) and replacing A4,,,; by % B, andtaking B,.; =
n+k
(3+5~D) \
(Z_bz—_l)n and z =1 in (2.4.2), we get:

1 a a
(-2+57),, @x(1+3) (12D r(14+a-b) rE+2b-2)

kn=0 K nl(—=1-b)pyk (g)k(1+a-b)k T T@+b) TGy (2.4.3)
Provided RL (5 +2b —3) > 0.
2.5 Next, Summation (1.8) can be written as:
k=n (@) (145 )k (D) (O (-, _ _(+a), (+a-b-o), (25.1)

k=0 ki@ r(1+a-b), (1+a-c)(1+a+n),  (1+a—b)y (1+a—c), '
Multiply both side by A,,Z™ and summing over n from 0 to « in (2.5.1), we have:

- . AnZ" @D RB©) (-1 ApZ" (1+a), (1+a-b—-c) _

n=oo k=n 2 _ An n n

n=0 Sk=0 @) (1+a-b) (1+a-c)(1+a+n),  (1+a-b)y (1+a—c)y '’ (2.5.2) Now applying
1

I+ @)nsk Dn+k

the identity (1.1) and replacing A, by
(2.5.2), we get:

B, andB,=(14+a-b),(1+a—-c), in

k=n (1+a=D)nii (1+a—O)nsx (@ (145 Bk (O (-1
k=0 n!k!(g)k(1+a—b)k (A+a—)(1+@)pi2k

(—z)k = (1 —z)cta-b-1, (2.5.3)

JETIR1701783 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 620


http://www.jetir.org/

© 2016 JETIR March 2016, Volume 3, Issue 3 www.jetir.org (ISSN-2349-5162)

References:

1. Bailey, W.N., Series of hyper geometric type which are infinite in both directions”, Quart. J.
math (Oxford), 7 (1936), 105-115.

2. S.P. Singh, “Certain transformation formulae for q- series, J. Pure Appl. Math; Vol.31 (10),
2000, pp. 1369-1377.

3. A.Verma & V.K. Jain, “Certain summation formulae for q-series”, J. Indian Math. Soc;
Vol.47, 1983, pp. 71-85.

4. Verma & V.K. Jain, “Some summation formulae for basic hyper geometric series, Indian J.
Pure Appl. Math; Vol. 11(8), 1980, pp.1021-1038.

5. L.J. Slater, “Generalized hyper geometric series; Cambridge University Press 1966.

6. Bailey, W. N., Generalized hyper-geometric series, Cambridge University Press, Cambridge
(1935).

JETIR1701783 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 621


http://www.jetir.org/

