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The aim of this paper is to obtain derivations of some
generalized hypergeometric functions for Saigo operator
by the application of the generalized fractional integration
due to Saigo involving the quadratic transformation
formula.
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INnTRODUCTION AND PRELIMINARIES

he definition of the Gauss’s Hypergeometric Series is denoted by F? [a’c b| z] which

can be further written as

ab, 1_ abz a(a+1b(b+1)
F%[C|Z_1+Tﬂ+ cc+1)
22 a(a+1(a+2)b(d+ 1)(b + 2)z°
2 c(c+1D(c+2) 3!
n b n n
F2 [a'cb| 2] = zg’zo% % - (11.1)

For a = 1and b = corb = 1 and a = c, the series (1.1.1) reduced to the well
known geometric series and fora = 0 and b = 0 or both zero, the series becomes unity. If a
or b or both are negative integers, the series becomes polynomial.

The natural generalization of the above mentioned functions is the generalized
hypergeometric function with p numerator parameters and g denominator parameters denoted

by qu and is defined in the following manner.
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Also, if we take p = q = 1, the generalized Hypergeometric function reduces to
confluent Hypergeometeric function [5], given as

o (@n 2"
Filablz] = I, o 5 - (1.1.2)

where (a), is the well known Pochhammer symbol (or the raised or the shifted factorial, since
(1), = n!) defined for a € Cby

_fa(a@a+ 1)..(a+ n-1);ne N
(@ = { 1, n=0 . (1.1.3)
or in terms of Gamma function
I'(a+n) B
(@ = Ta (aeC/Zy) . (1.1.4)

Let a,B,m € C and x € R*. Then the generalized fractional integration due to Saigo [12]
is defined as
x B

Ta
d" _nn—
=4 Lo, "))

where 0 < Re(a), 0 < Re(a) +n < 1, n € N also for o being real, then function x°~! has
the integral formula,

TP [f(0)] = fx(x — )2 [a+ B, —n, 1 — E] f(Odt  ..(1.15)
: i -

[ol'(oc+1—pB)
I'(oc—B)(c+n+a) X
where Re(o) > max{0,Re(B — 1)} .
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Ig_f'n [x°~1] =

HYPERGEOMETRIC SERIES IDENTITIES

En this section we obtain derivations of some Hypergeometric functions for Saigo
operator.

Theorem 2.1
Im&n[xa_le_xFl[a_X” _ F(G)F(G'+T]_'B) xO-B-1
0x 1b’ I['(c—B)(c+n+a)
b—aoc0+n—
b,c—B,o+n+a’

F3 —x] - (2.1.1)

Where Re(a), Re(B) > 0, Re(0) = max{0,Re( —n)} ; a is a non positive integer.
Proof: We know that

e F} %] = F} [b . | (212
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(BN _ ['ol'(c+1n—B)
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and o [Xa—l ] o-B-1

Where a is a non positive integer.

Now taking Left side of (2.1.1) and using (2.1.2) we have
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This complete the prove of Theorem 2.1.

Theorem 2.2
I'o)f(c+n—
(967 [ o-16-xp2 [a 1+d ] (@) +n-p) X081
. Fo—BR)I(c+n+a)
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Where Re(a), Re(B) > 0, Re(o) = max{0,Re(B —n)} ;ais a non positive integer.
Proof: We know that
b—a-1, M +1
x| = F2 ita —ab_-l-dl) x| ..(222)
’ a—d
Now taking left side of (2.2.1) and using (2.2.2) we have
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This complete the prove of Theorem 2.2.
Theorem 2.3

apn [ o1, % Fr@rc+n—-B) _ 5,
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where Re(a), Re(B) > 0, Re(0) = max{0, Re(f — 1)} ; a is a non positive integer.
Proof: We know that
_ )
_X a X
ifa, Jopo| 10X
e 2F} [5x| = ¢ [a +3 14 . (23.2)

Now taking left side of (2.3.1) and using (2.3.2) we have
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This complete the prove of Theorem 2.3.

2

Theorem 2.4
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where Re(a), Re(B) > 0, Re(o) = max{0,Re(B —n)} ;a is a non positive integer.

Fe

Proof: We know that

e {F [ X]}z =F; [a +g 2a %] . (2.42)

Now taking left side of (2.4.1) and using (2.4.2) we have
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This complete the prove of Theorem 2.4.

Theorem 2.5
L@re+n—F
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where Re(a), Re(B) > 0, Re(o) = max{0,Re(B —n)} ;a is a non positive integer.
Proof: We know that

a a+1
(1-%)"+ (1 +x)2 = 2F?|? 21 Z. % (25.2)
2
Now taking left side of (2.5.1) and using (2.5.2) we have
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This complete the prove of Theorem 2.5.
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