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I.  INTRODUCTION

The Pochhammer symbol or generalized factorial function or shifted factorial
or falling factorial is defined by

ala+1)(a+2)---(a+n—-1); if n=1,2,3,...

r
(a)nzwz 1 ; if n=0 (1)
(a) n! : ifa=1,n=123,...
where a # 0,—1,—2,... and the notation I' stands for Gamma function. Note that

(0)p = 1.
Ifm=1,2,3,4,... and n =0,1,2,3,4,... then

O =), G), - ) 5),
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where [z] returns the largest integer less than or equal to z. In Slater’s book[90], (a),, is
denoted by (a, n).
I'(b—m) (=)™

O =0 = =0, ©)

where, b #0,+1,£2,£3, 44, ... and m = 1,2,3,4, ...

Some properties of the Pochhammer’s symbol are given by
(D)m—n = O)m(b+m)—p = (b)—n(b — 1) (7)
(a1)ran(a2)ren - - (aa)ven = [(aa)laren = [(aa)]u[(aa) + M]n (8)

Generalized Gaussian hypergeometric function of one variable is defined by

AFB a1, a9, ,G4 . :i (a1)k(a2)k"'(a,4)kzk
bibo, -+ by = (b1)k(b2)r - -~ (b)rk!
or . (@)
AFp o) 3 2 | = AFp e z | = i 7((a’4))k2k 9)
(bs) ; (D — ((bp))kk!
where the parameters by, bg, - - - ,bg are neither zero nor negative integers and A, B are

non-negative integers.

Contiguous Relation[E. D. p.51(10), Andrews p.363(9.16)] is defined as follows

(a—b)2F1|:a’Cb;_ Z:|:a2F1|:a+1’b : Z:|—b2F1|:a7 bC+17 Z:| (]_0)

’ C ; ’
Recurrence relation of gamma function is defined as follows
Nz+1)=2T(z) (11)

Legendre duplication formula[Bells & Wong p.26(2.3.1)] is defined as follows

VT (22) = 2327V I(2) F(z + %) (12)

r(l) _ = 20V T(3) T(*F) (13)

= - (14)
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Bailey summation theorem [Prud, p.491(7.3.7.8)]is defined as follows

7 a,l—a ; 11 TG r(<h) B V7 T(c) (15)
241 o5 — cta ctl—a\ = 9e— cta ct+l—a
e 3BT TR TR T TS M)
[I.  MAIN RESULT OF SUMMATION FORMULA
Notes - .
a , —a-— ;L
2F) { c ;2
r 1
= V7 Ile) — {—34928139885605446284439249144578048000000a
2c+52 F(C %—&-1) F(C+a;52)

+42071734873936699642597555068454010880000a2
—18702590782686940348571526156051922944000a°
+3913402400021039256540281604096498585600a
—377223664134626507934927914708226309120a°
+79895718321484986550514435200077841924°
+1174255602469543244429680529972051136a"
—54242832591167079430159654587460224a® — 20994865799681897133280511135134244°
11003238041342737377930364229492166'° + 3316399539464630274547807402916a ™
—77628055269984184239345272344a'* — 3592660349233917957600756619a">
12960249949153674689741751a'* + 1779080539870652651300486a'°
423016566391037776183926a'® — 190007431218253569349a'" — 7060930082730585919¢a'®
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+85667290397062545722441695887557099520000a2 ¢
—28782401137982573090445263097848180736000a° ¢
+4637974251374120667580887379246239744000a* ¢
—316847044725090296206110319628987166720a° ¢
—1563857130977117303914168219615196160a° ¢
+11565815545713087875580413956256175364 ¢
—17988204353358933679295505292192256a° c—21313587773814526887122140075220164° ¢
425330018423366040545047258836160a'" ¢ + 2592864121485793208141761861016a ¢
+1993426292336480580601171904a'?c — 1727286054597891762330490106a "3 ¢
—22567567093162234834920320a ' ¢ + 385153303273201498890036a° ¢
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Derivation of main result

Substituting b = —a — 52,z = 3 in given result (10),we get

a, —a-—52 ;1

(2&—|—52) 2F1 |: c : 5:|
B a+1, —a—-52 ; 1 a, —a-—51 ;1
=a o ‘ ;§}+(G+52)2F1{ ‘ . 3

Now involving the derived result of Ref[6], we can prove the main result.
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