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ABSTRACT

The main aim of the present paper is to construct a summation formula of half argument covering Hypergeometric
function.
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I. INTRODUCTION

Generalized Gaussian Hypergeometric function of one variable is defined by

k
AFo(a 8o, Aaibu oDz ) =g (GG =5 [T (an )iz T o (ow )ikt M

where the parameters b, , b, , ....,bg are neither zero nor negative integers and A , B are non negative integers.

Luke [5,P.156, Eq. 3,4] describes that the series sFg converges for all finite z if A < B, converges for |z |<1 if
A=B+1, diverges for all z, z£ 0 if A > B+1and absolutely converges for | z | =1 if R(n) <0, conditionally converges for
| z | =1,z#0 if 0 <R(n) <1, diverges for | z | =1, ISRM),n=Y4_,a, — X2_ b,.

Gauss’ Relations for Contiguous Functions

The six functions ,F; (a+1,b;c;z), ,F; (a-1,b;c;2) oF; (a,b+1;c;2), .F; (a,b-1;¢;2), oF1 (a,b;c+1;2) ,F; (a,b;c-1;2) are called
contiguous to ,F; (a, b ;¢ ;z) and any two contiguous functions have given by Gauss. Here we use the contiguous
relation which is defined by [Andrews’s p.363 (9.16)]

(a-b) oFi(a, b ; c; z) = a Fi(at+l,b; c; 2) - b oFi(a,b+l; c; 2) 2

Recurrence relation of Gamma Function

The Gamma function generalizes the factorial function to non-integral, negative and complex arguments, follows the
recurrence relation

[(E+1) =ET (9 @)
Bailey summation theorem [Prudnikov, p. 491(7.3.7.8)]

o TErGD v
ZFl(a: 1-a 1 G 2) - F(c-;_a)r(c+;—a) - Zc_ll"(c;—a)f‘(ﬁ-;_a) (4)
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11 MAIN SUMMATION FORMULA
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(=)

., 1988713028022725146731463311360 ¢7-930471307814118678314530897920 ac’

(=)

., 130900146047791470656009797632 a%c7—4128740252414648381754507264 a3c’

()

|, —310602209237165548744065024 a*c’+11955255013690094862852096 a°c’
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! cta+44) . /c—a+1l
(=)

|, —133989862514894768004333568 a3cB-25691448114536417568729088 a*c®

()

|, 359581880994808446301184 a°c®+29483305151047211290112 a®c®-38460724136018559232 a’c®

(=)

|, —14212775587029091072 a8c8-124307079443619072 a%c8+1515771937295616 a'0c8+24813560868096 allc®

()

|, 62298652416 a'2c8-363627264 a'3c8-1208064 a4 c8+28088754497061412765018619904 c°

(=)

, —8503673241003770008624693248 ac?+671541749104500466420580352 a2c?

1,(c+a2-i—44)1,(c—2;+1)

|, 3049168947890084501594112 a3c®—1457238474737788654399488 a*c”—1908983946135749683200 a5c’

I,(c+az-i—44)r(c—2;+1)

|, 1213672766975955686400 a®c”+10516966998650112000 a’c®-316361785151892480 a’c’

(=)

|, —4817406718924800 a”c®+1672854543360 al%c?+305446901760 allc®+1183902720 al2c®

fescresy

|, 2370986094814654160628088832 ¢'0—572286480082233987111714816 ac’

I,(c+az-i—44)r(c—2;+1)

|, 32010873666551002323369984 a%c!0+668132171578990978928640 a3c!0—58113531500527307577344 a*clf

(5=

|, —746485150031867417600 a®c1%+31792341321301383680 a®c10+530745723862402048 a’c!0

rG5r(50)

|, —3125017989277184 a8c10-91360137989120 a%c10-310267077120 a'0c1%+1454509056 allc1?

)
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45637632 al2¢10.4161493068510163124113899520 c11-30746490249624 773575311360 acl

1,(c+a2-l—4—4-)l,(c ;+1)

+1135533741503176356397056 a2c11+44079602007404863291392 a3c11-1598288629529412108288 a*cll

I,(c+a2-+—4—4-)[,(c ;+1)

+37985299752468676608 a®c11 4474078 897258430464 a®c11+13348140678512640 a’cl

rG5r(50)

+20292523130880 a8¢11-888572805120 a?c11 4132896768 al0c11+8922416281267433845555200 c12

1,(c+az-l—44)l,(c ;+1)

+1320417403717902145683456 ac124+28184740654144484540416 acl%+1827960422114424193024 a3cl?

I,(c+az-+—44)[,(c ;+1)

+27607467564831604736 a*c12-1098110789455167488 a°c1%2+1610111618891776 alcl2

I,(c+az-+—4-4)r(c ;+1)

+193955697295360 a’¢124900217077760 a8c12 3526082560 a® c12 16400384 a10c12

F(c+a2+4—4—)r(c z;+1)

400614148064193275756544 ¢13-45196195336582874529792 ac13+392830116084896759808 a®cl

I,(c+az-+—4-4)r(c ;+1)

|, 52912353491122126848 a3c13-182200243025805312 a*c!®-20249435032780800 a®c!3

()

|, —79248825384960 a®c13+1549306429440 a’c1%+9007595520 a8c13 +14596774850597037801472 c1*

(=)

+1223639031008336543744 ac14-1733183593128525824 acl%+1091371470539063296 a3cl

F(c+a2+4—4—)r(c z;+1)

+3982100505788416 a*c14-2362007237 42720a°c1*—1566647582720 a®c1%+5269749760 a’ c1*

I,(c+az-+—4—4-)[,(c ;+1)

430638080 a8¢144+429421135150322810880 c15-25849485456561930240 ac'5—-240305493893971968 acl®

F(c+a2+4—4—)r(c z;+1)

+15801332007960576 a3c15+126633410297856 a*c15 1593572327424 a5c1®—12353273856 abcls

I,(c+a2-+—4—4-)[,(c ;+1)

+10105208294919372800 c16-416786991624486912 ac10—-6340366263779328 a2c10+153000333606912 a3cl

1,(c+az-l—44)l,(c ;+1)

1609124216832 a*c10—4742774784 a5¢10—36765696 a®c1°+187379201504968704 c!’

(=5 =0)

4 4950432435142656 ac17-95980032884736 a%c17 +890525712384 a3¢17 +10354950144 a*cl?

I,(c+az-l—44)[,(c ;+1)

+2675019582799872 c18_40801626488832 ac18—-898223439872 a2¢18+2355888128 a3c18+27394048 a*c18

1,(c+a2-l—4—4-)l,(c ;+1)

+28349552394240 ¢19-208310108160 ac?-4844421120 a%c1?+209924915200 20 -495976448 ac?

I,(c+a2-+—4—4-)[,(c ;+1)

|, —11534336 a%c20 +968884224 ¢1 +2097152 ¢?2
' F(c+a+44>r(c—a+1) ] (5)

2 2
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111.EVALUATION OF MAIN FORMULA

Substituting b= -a-43, z= % in known result (2), we get
(2a+43) 5F, (a, -a-43; c;%) =a,F; (at+l,-a-43; c;%) + (a+43) oF, (a-a-42; c;%)

Now involving the result obtained in Salahuddin et al [6, P.2609, Eq. 5], the main formula is evaluated.

IV. CONCLUSION

In this paper we have constructed a summation formula involving contiguous relation of Gamma function and
Hypergeometric function. But the formula prescribed herein may be further developed to extend this result .Thus we
can only hope that the development presented in this work will stimulate further interest and research in this important
area of special functions. Just as the mathematical properties of the Gauss hypergeometric function are already of
immense and significant utility in mathematical sciences and numerous other areas of pure and applied mathematics,
the elucidation and discovery of the formula of hypergeometric functions considered herein should certainly eventually
prove useful to further developments in the broad areas associated to above.
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