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Abstract-The aim of the present paper is to obtain two summation formulae based on half argument associated to Hypergeometric function.The
results derived in this paper are of general character and are believed to be new.
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[. INTRODUCTION

Generalized Gaussian Hypergeometric Function of one variable is difined by

T ai, s, - ,a4 3 . :i (al)k(az)k"'(aA)ka
bibo, -+ by = (b1)k(b2)r - -~ (bp)rk!
. (1) (@)}
aa) ;3 j)ij=1 3 o0 k
g z | = 4Fg z | = Z % (1)
(bs) )iy s k=0 PR
where the parameters by, by, --- ,bg are neither zero nor negative integers and A, B are

non-negative integers.

Contiguous Relation is defined by
[Andrews p.363(9.16), E. D. p.51(10), H.T. F. I p.103(32)]

b ; 1, b ; b+1 ;
(a—b)zFl{a’Cf Z]:azFl{a_‘_c’ ’ Z:|_b2F1|:Z’. T Z] (2)

Y Y

Recurrence relation is defined by

(z+1)=2T(2) (3)

Gauss second summation theorm is defined by [Prud., 491(7.3.7.5)]

7 [ a, b ; 1} L) T(3)
2471 a+b . S| = TN SN
atb+1 2 (Tl) F( b+1

_ 207 r) reen
OIS o

In a monograph of Prudnikov et al., a summation theorem is given in the form [Prud.,

p.491(7.3.7.3)]
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Now using Legendre’s duplication formula and Recurrence relation for Gamma function,
the above theorem can be written in the form

2F1

?

a, b ;1] 2070 (el sy 20 (e
a+12)—1. 21 F(b) a—1

B. MAIN RESULTS OF SUMMATION FORMULAE

a b 1} 9b F(a+b_+21)
X
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+40966(—25840a3b5 + 41990&4113)5 — 606720° + 1728924&()6 — 15504a%b5 + 19380ab° + 7368b") n
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C. DERIVATION OF SUMMATION FORMULA (8) :

and z = § in equation (2), we get

A | a+1,b; 1 a, b+1 ; 1
(a— b) 211 { CaLerJr21 _} =af { a+b+21 —] — bl { a+b+21 —]
2 2 2
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;2 ;2 ;2
Now using Gauss second summation theorem, we get
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512(4574934a + 626934a® + 53676a° + 2796a” + 81a® + a® + 127734435b + 74042088ab) n
( H{a—b—<2w—1)})(H{a—b+<2£—1)})
512(158767116a b+ 27708840a3b + 12096426a*b + 856824a°b + 129276a°b + 3192a7D) n
( H{a—b—<2w—1)})(H{a—b+<2§—1)})
512(17 1a®b — 1731637202 + 224894564ab? + 24458852a2b* + 5045647643 b* + 2913460a’b?) n
( H{a—b—<2w—1)})(H{a—b+<2§—1)})
512(1236444(15 b? + 27132a80? + 3876a"b* + 65285444b% — 10669336ab* + 65808020a%H?) N
( H{a—b—<2w—1)})(H{a—b+<2§—1)})
512(2041360a3 b? + 3959980a1b3 + 69768a°b® + 27132450 — 66700260 + 27977614ab?) .
( H{a—b—@w—l)})(H{a—b+<2s—1>})

£=1
+512(—1272620a264 + 4954820a%b* + 41990a’b* + 75582a°b* + 3074466b° — 1144712ab°) N

(11 fo=b— 20~ ) ([T be 6 -1))
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512(2479348a2 b® — 33592a30° + 92378ah® — 1507080 + 453492ab° — 34884a219) n
( H{a—b—@w—l)})(H{a—b+<2s—1>})
512(+50388a3b6 + 2211607 — 7752ab” + 11628a%b” — 399b® + 969ab® + 190°) }_
(1o 20~ ) ([T be+ 5 1))
F(?) {512( 34459425 + 127734435a + 17316372a* + 65285444a> + 6670026a) n

re (Tta=b= v =1))([Tfa—b+ (26 -1)})
512(3074466& + 150708a® + 22116a" + 399a® + 19a° + 716971050 — 74042088ab) n
( H{a—b—@w—l)})(H{a—b+<2s—1>})
512(224894564a2b + 10669336a3b + 27977614a"b + 1144712a°b + 453492a5b + 7752a"D) n
(11 {a—b—@w—l)})(n fa=b+ (2 - 1))

512(969a8b — 5380916462 + 158767116ab*> — 24458852a2b? + 65808020a3b? + 1272620a4b2) i
(11 H{a—b— <2w—1>})(n{a—b+<25—1>})
512(2479348@5 b2 + 34884a662 + 11628a"b? + 2057044463 — 27708840ab> + 50456476@2173) n
(11 H{a—b— <2w—1>})(n{a—b+<25—1>})
Jr512(—2041360a3 b3 + 4954820a* b3 + 33592a°b® + 50388a°b3 — 4574934b* + 12096426ab4) n
10 9
(IM{a—b—@¢-1})( I{a-b+ (26~ 1)})
=1 =1
Jr512(—2913460a2 b* + 395998043 b* — 41990a*b* 4+ 92378a°b* + 626934H° — 856824ab5) n
10 9
(T{a—b—@e—1})(IT{a—b+ (26— 1)})
=1 =1
+512(1236444a2b5 — 69768ab° + 75582a*b® — 53676b° + 129276ab® — 27132a%b°%) N
10 9
(TT{a—b— (¢ —1})(I{a-b+ (26~ 1})
=1 =1

512(27132@366 + 2796b" — 3192ab” + 3876ab” — 81b% + 171ab® + b°) }
(11 H{a—b— <2w—1>})(n{a—b+<2g—1>})

£=

On simplification ,we prove the result (8).
Similarly, we can prove the result (9).
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