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ABSTRACT

The main object of this paper is to develop some summation formulae based on half argument by the help of Gauss
second summation theorem. The results derived in this paper are of general character.
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A. INTRODUCTION:

Generalized Gaussian Hypergeometric function of one variable:

(8 )xlag)(an)y 2*

AFB(@1,8,...,a05b1,bs,. b3z ) =7 TRNOR SN (1)
or _
AFs((22):(bp)i2) = AFs((@) o1 30)%1 5 2) = B, % @)
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 ; c; z) = a ,F (a+1,b; c; 2) - b ,F(a,b+1; c; 2) 3)
[Abramowitz p.558 (15.2.19)]
(a-b) (1-2) ,Fi(a, b ; c; z) = (c-b) LFi(a,b-1; c; z) + (a-c) ,Fi(a-1,b; c; z) “)
Gauss second summation theorem is defined as [Prud .,491(7.3,7.5)]
atbh+l 1 ., 1"'1%} 1"'2“;“}

Fi(a, by ———)=2 W 5)
Recurrence relation:

G+ =CT(©) (6)
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B. MAIN RESULT OF SUMMATION FORMULAE:

Ja+b+15 b
Fi(a.b: g+h+15 1) b]" 7 ]'r riz ( £4a({10239E5—15624a+12135%a%—2420a% 4306 a*—26a% £a%)
a -, .— ‘ i o
2 (a=bIr(k)" r.“‘} [ME=.{a—b—(2z—1)]] [T}z ,{a—b-(2w—-1)]]

64&! —1056b+58526ab—128%6a b+8788a% E-520a%b+78a"b+33111b% - 1144 ab® +25452a%b® —1144a%b %)
Miz.fa b (2= 1AML=fa b (2w 27

64a(715a*b?+3952b% +17732ab%+1716a% L5 +2561b* + 572ab? +1287 a® 0% + 104b° +286ab%+ 1305
[Mz=.fa-b—(2e—-1)3] TG = fa—b—{Zw—1)]]

A4 (1085 —4N5Aa +33111 a7 43857 2% £ 7581 2% 4104 25 £ 1325 — 195 24 h + 285 76 ah —114 442 h+177372 a%h)

[Mg=afa—b—{2e—1)}] Tlg_, fa—b—(2B-11}]

64b(572a*b+236a"b+12139b% —128%6 ab® +25454a b® +1287 a*b® - 3480 b +8758ab® —11422%b %)
M= fa—h—(2n—13]] [|'IE_._§-= —h—{2R—131]

64b (1716 ab®+505 b*—c20ab*+ 715 2% b* 36 b5 +78ab 5 +b %)
Mgz fa—b-(2e—-1)]] [I'IE:._Ea—b—EEE—l}}]

bl c
Fi—) 125(10395+4056a +33111a"—3552a" £ 25613° - 104 2"+ 13a°+15524b +58526ab +1144a" b 417732 8%h)

I‘(%} (Mz=:{a-b—(2e—1)]] [T}z {a-b-(2w—1)}]

128(-572a%b+286a%b+12135b% +128%6 ab + 254548 b +1287a*b? +3480 b5 +8788ab® + 1244 2%b%)
M= fa—b—(2:= 1) [T, = .{a—b-(2w—1)]]

128(1716a°b%+505b* +520ab* +715a" b* +36b" +78ab%+b% )  128(10395 +1°524a +12139a% +3450a% )
- — R o - T, ra 5or (2
[n:::tﬂ_b_'~‘-z_1}}] My=.fa-b-(2w-1}} M;=.fa-b—{2e—1)7 [I-I}:d_ta_b_lx‘ﬁ_l}}]

1;8!555& +363°+a"+4056b +58516ab +128%6 a“b+8788a"b+520a%b+78a b +33111 b* +1144ab* )
ME=.fa—b—(2a—1)]] [I'Ig- fa—b-({28-1)1]

1;8!;5454&515 +1144a°b%+715a%b - 3952 b5 +17732ab  +1715a° b¥ +2561b* —572ab* + 1287 2% )
Mgz fa—b-(2e-1)]] [ITE- fa-b-(2@-1)]]

128 (—104b°%+286ab% +13b% )
o - . =
Mg=.la—b—(2a~1)]] [MT;_, {a~b~{2E-1)]

H

Ja+b+16 b
Fiab: sth+16 1) y (== ) Tig] 128(46080a—56448a"+25984a"—5880a% +700a°-422%)
a’ - -I-\. r - T r -
2 [ a—b:']"l__'h}l rl‘i" [r.[;;ntﬂ-_b_ 201 [r_["_:._tﬂ.—b—¢ |

12270 +46020b 41747200 b—27664 0% b4+1452 4 a%*b—72205b 401 0%b + 5614 2b% + 174720 ab 2 £ EE0EEa’ b )

15 - {a-b— 2N =, fa—b-2p]

128 (—2002 a*b®+1001a°b® +25984b% + 27662 ab® +56056 b ¥ +3003 a*bi +5880 b+ 1452 2ab® +2002 8% B %)
+ P
[T fa-b—224)]] Mli=sla—b-2u]]

1"s|3m3 a*b*+700b5+728ab5 #1001 2% b5 +42b%+91ab®% +b" )  256b(46080+14208a+4377a” +4808a% )
+ =
M= pfa—b- 22 [T}z, fa—-b-2u]] MF=pfu—b— 2o [MIE-y fu—b—22}]

2ceb(1080a% 470254725 14202b +113152:cb #7502 2 b4 17264 2 b4 542 a%b 212225 b 443776 b - 7o02ab? )

[Mg=ofa—b-2c)}] M7= {e—b-21]]
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256b(33176a%b%+572a" b2 +1001 2 b~ 4808 b% +17264 ab® —572a’b® + 1716 a° b +1988b* - 546ab? |
[Mp=pia—b—2c)} [Miz,fa—b-zt]]

¢ b+l
256b(1001a%b*~70b5+182ab%+ 705 | Ti—5) 256a(46080-14208a+43776a%-4808a"+1988a* |

T —o{a—b-20)) (e, (a—b-2] ry M5 —pfa—b-24)}] M=y fa—b—2u]

256a(-70a% +7a% +14208b+113152ab—7592a’b+172642°b—546a* b+182a° b+437 76 b® +7592ab? |
M5 - pfa—b-20N (M= {a-b-2u]

. 256a(33176a%b% 3722 b2+ 1001 a*b  +4808b° +17264ab® +572a°b% +1716a° b +1588 b* +546ak? |
(M5 —p{a—b—20] [M={a~b—2u]]

256a(1001a®b*+70b54182ab%+7b% | 128(46080a+56448a%+25584 2% 458802 +700a% +42a% 44" |
- — +
M- fa—b—-22)7 [[T7=. fa-b-2p]] [Mg=sfa-b-2c)]] [Mz=,fa~b—2}]

128 (26080b+174720a b+ 276642 b+14524a* b +728a°b+51a°b-56448b " + 174720 cb® +56056a° b7 |
_+_
[Mg=cfa—b—20)] (M7=, {a—b-25]]

128 (2002a*b®+1001 a°b* +25584 b® ~276 64 ab®+56056a b® + 3003a°b® —5880 b* +14524ab* |
+— _ i
1 E’:|:|tE|-_.|':'_2 [l lgza_tﬂ._b_ 2t}]

]

128 (-2002a%b*+:003 a®b* + 70065 -728ab® + 1001 b5 -42 b5 +591ab®+b7 |
el
(Mg =cla—b-20)) M7=, {a-b-27}]

}

C. DERIVATIONS OF SUMMATION FORMULAE (7) TO (8):

L . a+b+15 L. .
Derivation of (7): Replacing c=——7— and z= z in equation (3) , we get

+b+15 +b+is +hbt1s
(a-b) ,F\(a, by T, 5)_a2F1(a+1 by T 5) b oFy(a, b+l E— 1)

Now with the help of the derived result from Gauss second summation theorem , we get

ca-b+15 .
LIS Zbl"' 3 ] T3}  se(108355—15524a+ 1213527 — 34804 +505a*—36a +a*— 2056b +58526ak)
HS=a - — -

o pEh T2 fa—b(2e— 1)1 MLope s fe—b—(2w—1)1]

64(—128%6a b +8788a" b—520a*b+78a"b+33111b% — 1142 ab® +2545 22 b®-1144 2" F® + 7152*b" +3552b%)
+ T . T ¥ o
[I-[E:'_;E-_b_'-.zz_l}}] [I-[Li:‘_ia_b_-‘m_l}}]

64(17732ab® +1715a% b5 +2561b* +572ab* + 1287 2’ b* +104 b5 #2586 ab® +13 1)
+ . PR .
[HE:._;EI.—]‘J—I__EE—l}}_ [r-[m:'_tﬂ-_b_ (2w—137]

1"'—]' {64|1I}35‘5+4I}56a+33111a -3952a%+ 2561 a*—1042%+13a%419524b +58526ab +1144a%h)
r ﬂ} [ME=.{a-b—(22—D] M=, {a~b—(2u-1)]]

£4(17722a%b—E720%b 4226 05 b+ 131337 412208 ab® £ 26164 a® b 2 1227 a* b 2420 b 4+ 27224k % )

[Mz=s{a—b-(2e- 1)} [II§ zs{e—b—(2w-1)]]

64(1144a° b5 +1715a% b5 +505 b* +520ab* +715a"b* + 36b5 +78ab5+b% )
+

[ME..fa—b—(22—130 ML 2. fa—b—i2w—131 1
1+h+15 b+l
bzb”n ) T(77) 64(10395+19524a+121392"+3480a° +505° +36a° +a°+ 4056b +58526ab |
) rib+1) TL;} ! Mg=afa—b—(2a-1)1 [II5_ fa—b-(2R-1)]]
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64u1"396a“h+s?ssa5h+5ﬂua"b+"sa5b+33111h +1144ab?+:5454a°b* + 1144 a°b %+ 715 a*b® - 3552b% )
Mi-.{a b (2= 1)]] |'I|3— fa b (20 1)3]

64! 17732ab®*+1716a° b¥+2561b%-572ab* +1287 a" b - 104 b5 +286 a5 +13b% )
Mgz fa—b—(2e- 1}}][|'IE'- Jfa-b-(2B-1}]]

1"'—]' {64|1I}395 2056a +33111 2% +3552a° + 2561 a* +10445+13a%-19524b +585 26ab - 1144&“}:}
1
T L} ME=.fa-b-(2a-1)]] [I'IE-.aa b—(28-1)11

64(17732ab+572 a*b+286a%b+12139b % —12896 ab® +25454 2% 0% + 1287 a* b —3480 b5 +8788ab® )
+ T 4 . r ‘o
Mgz fe-b—(2e-1)]] [I'IE:._aa—b—LaE—l}}]

E4(—1142ab¥+1716a°b* +505b* - 520ab* 4 7152 b*-36b% +78ab® +b% 1
+ =
[Mg=.fa—b—{2e—1)}] [T, fa—b-(2-1)]]

On simplification, we get the formula (7)

Similarly, we can prove the formula (8).
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