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Two summation formulae of half argument involving hypergeometric function
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ABSTRACT

The aim of the present paper is to obtain two summation formulae based on half argument
involving 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
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where the parameters b; , b, , .....bg are neither zero nor
negative integers and A , B are non negative integers.
Contiguous Relations

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

(a-b) oFi(a, b ; ¢; z) = a Fi(a+l,b; c; 2) - b oFi(a,b+1; ¢; 2) (3)
[Abramowitz p.558(15.2.19)]

(a-b) (1-2) oFu(a, b ; ¢; 2) = (c-b) oFi(a,b-1; ¢; 2) + (a-c) oFi(a-
1b;c;2) (4)

Gauss second summation theorem is defined as [Prud
.,491(7.3,7.5)]
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Main Results of Summation Formulae

atb+1% 1 r( r(—
2F1( b ] z) (& h}r(]]} _r:__'_

256a(2027025—4098240a+2924172a"— 1038 u1 sa“}
7= {a-b-(20- )] [MG,=, {a-b—(2w- 1]

+zseagmsu‘—m4a5+1?eel‘—ﬁs@a‘—zm:obm%zomah—mms4a’b+mssssa'b)
ﬂ'l‘fzz{s-b-'ibi-li'ﬂ G- fe-b-(20-0F

.Séak 1706400+ 395765 b-1508 154136 b 141030087 S 11504 174745205 26% - 5385406°D°)
IH Ja-b-{-1]] :rf._ fa-b-{2s-1}]

ke A5 e 1teaa s T sopeneab b - et sy -dh)
+ T L
e OO (0]

Tele:
E-mail addresses: sludn@yahoo.com, vsludn@gmail.com

© 2011 Elixir All rights reserved

4+ 256b(2380a7h°-64b7 +136ab7 +b7)

© 2011 Elixir All rights reserved.

. 1562(12376.£°b° +872679h " £250240ab° + 633920 £°0* 2431055+ 55760b° + 1807 44 b 11080867

I - (-] M- fe-b-u11]

256&(1944Bash5+1190011E'+330BahE+61?}thﬁ+2?2h"r+63l:lah?+1'?hgj
M fe-b—(20- 1)) (T3 =, fa-b-(20- 1)}

N 1562007025~ 1040400s 374103004 $3843684° 48724782 557604° 11500¢° 42724 +17" 4098240 |

mzzi{rb'{lu‘i i Uﬁ:sg°b'l,.\-1‘l,~;

L ({129030008b-5115044"b+52384 246 0+ 2500402 +1807442°b+ 3008 a°b #6205 04292417257

- fe-b~2u- DB T fa-b-(2-1)]

. 236 - 34516646074 74520526757 - 353606707 46533400 10608° b +61884° 07 - 103801657

T fab=(-0] M {s-~(2-0})

236b{280853650° -5385508%0 " + 5016805 +134485° 4208054 b - 2706 40ab £ 415140 6°8°
M= fe-b-(2e- 1)) T fo-b-{A-1)}]

156 - 176804°0* 2631065 - 286 400"+ 5997 6b° - 11404475 112376 '+ 100D - 1904 )

T e I, fab-(2i1)]
bel, | S12[MITOC341040400 £74:03004°
T
M (ab(2w DN b0 © 1) e b B ferb-itu-t]]

| S12(-54368° +ET2678 6 ~55760 0" +11900a" 2724+ 174"+ 409R240b +11903000ab+ 5115%44D)

' (.. b~ (21- )] [T fe-b-{2u-1)]

512525842400 250040e b+ 18074400 108 b4 6800 b4 29241 207 43451664 2™+ 745 203268 )

E. fa-b-{0i-0] = fe-b20-1)]

512(35360a“h +6939402° - 10608 " b 46188 8°h” +1038016 1* 428085 36ab° + 5385604°LY)

[T {a=b- (2C-1)] (i zafa-b-(2u-1)]

512(501680"b"+154884° D" 4080540+ T0640sb 141514067 4 1768040+ 24310a' b 4 46400

- fe b0 M- fe-b-{20-1]



3979 Salahuddin/ Elixir Appl. Math. 37 (2011) 3978-3980

 512(59976ab® +114248"b*+12376a°b"+ 17080 +1904ab"+ 23802 b* +64 b +136ab” +5°) N 1043684307475 4 2570675068 - 1053680 463710406 - 315520524 146064422856 6"+ 082 |
(13- {a=b=(22-1)]] [T} = {a-b-(20-1)] 5. fa-b-200 3. fo-b-26]
S12( 2007005+ 40382400+ 192417267 + 1038016 £+ 2080545° £ 24640 £° 21708 464" 57 +104040¢h ) ‘ﬂ"-telll%ﬂ%‘éh‘i' 295630eh° 411708512 6°b 7 -3046406° b 46738806 0 - 1016 0 44284470 )
8- fe-o-{2u- 1)) 1., fe-b-{2A-1)] IR fa-b-200 3. fa-5-263
121230300060 #3431 664 b+ 20085360 b+ 170640 £ b398 76 2+ 190855+ 1364 BHTEID3NEY) ti4a{1564m0b" 637008053040 e% 1061606 - 200" 4 155120 tousReb st s 0 |
+ TR Tt rmo + .
M- fa-b- (2101, fa-b-{2-1)] 11}3 b2 . {5203

suofsussastsmsatsae’ s aseta’h 510’y s e’ et - e sosmizeab 1024a(6738506°5 £ 834060 % 124300 6%+ 487805+ 146064 b 21101675 +1591 270" 48 h¢ )
, ;. 10l )

E=sfe-b-{2 0 I b (-1 TR, -0 13-, (e-b-26]

+su.jssssoa‘b3+9msm b :17680a"0° 112376275 872675b - 250040 eb* £6533406 7 + 243106%D°)

102462056 62 +42845%0% 41630 +408a07496% | 512(10921520a+14026752 47475599367
M- fe-b-(a-D)B [T, fe-d-(2- 1)}

+
TE. -2 T f-t-25)] T3 pla-b=20)]] MTe=,fa-b-2]

512 (-357630° + 1507 4 b 10608670 £ 190470 115000 - 3008 b 441886 HF - 020 2480 b HITEY )

-1 @) N 312(2153088 5% +3351845° 436088 2%+ 21840 4726 527 10321500 460485 1204888 1138 68
[T e L) _-.':- I. o B V1 r
Iﬁ-a At ﬁ-ﬁkmﬁ A1) M -y fe-b-20) ) - fe 210
atb+zo 1 Tl ) T3 3)
Fi(@ b =7 = —(a—h}r(h}[ e L3 5125874308 "b+4700166%+ 0853657+ 484 41536 - 140267505° 4604851 200° s 15905256 7'
512(10321520a— 1402675287+ 75559364 —zlsauasa"} =20l 2]
M. {a-b-2)] T3, (a-b-28]] . .
80 §=2 N 512/ 11260802°5" 4725832 607417136 6B 7 +3060 8 b7 7335536 h - 8831 138e0° 1551525647 b
‘ : : -b-20)] M-, fs-b-2]
ot SR S8 -Te H H EMS 1 -3 360 b SR ) Meole-b-2elB li=yfe-o-22]

'[z - ja-b-28] ﬂ'f;_ [e-b-263

. 512(1535%604*0" 4 31804° 0 41856440 - 115 088b 4587438 4eb* - 11260806°5 15353606

X M- e-b-20) M-, fe-b-2<]
*L.v-4“501na *2488336a° b-2448 2 b+ 1532 b4 1402673 2b° 460485 12 657 19515256 £ 17 11260806° D7) ’

(R-fe-b-20 0T f-b-28] N s12{4a7586%b 4 3531 84b° 470018 eb° 725882470 31824470 1437 e P - 36288b 4 BEs 36
+s=.z[Tzssz:a"::-mssg‘h"-mib'+rasse=sh’~sasmm +11 50560 2 15355606 0 - 513244 . z\ﬁ‘b‘mﬂﬁ-zr’f:’
IR b6 . fe-b-262
n.ue;au‘asvxsmes -:8’4384311“11.6!.‘6“‘9'*193296\.a’h‘ 7586° 0+ 55 b 016 ab°) + 512(~17136a"b° +18564a° b+ 1184 b7 -2448ab” +3060a° - 72b°+153ab" 4D’ ) 1 ®
[_-'a a-b-‘?]]f_( 5-b-26} [H?r:n{a_h_zg}}] [Hi:j_{a_h_zﬂ]
Derivations of summation formulae (7) to (8):
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Now with the help of the derived result from Gauss second
summation theorem, we get
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On simplification we get the result (7)
Similarly , we can prove the formula (8).
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