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ABSTRACT

The main object of present paper is to develop two summation formulae involving the Contiguous relation [1] and
derived formula [2].The results are new and has general character.
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A. INTRODUCTION:
Generalized Gaussian Hypergeometric function of one variable:

(8 )xlag)(an)y 2*

AF(@1.8s,...ax:b1bo,. bpiz ) =20 RTINS (1
or
_ A .\B w l(aa))y =F

AFB((22):(bp):z) = aFs((2)) =1 :(b)) 11 5 2) = Zr=g e 2)
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) ,F(a, b ; c; z) =a ,Fi(a+1,b; c; z) - b ,Fi(a,b+1; c; ) 3)
[Abramowitz p.558 (15.2.19)]
(a-b) (1-z) ,F,(a, b ; c; z) = (c-b) ,F(a,b-1; c; z) + (a-c) ,F(a-1,b; c; z) “)
A New Summation Formula:
[Ref. [2] p.337 (10)] bt bt
o, b 2L o ] rri (2 )42 rr? ] )
Recurrence relation:

I'(z+1) =z1(z2) (6)

B. MAIN SUMMATION FORMULAE:

For both the formulae a #b
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For a<1 and a>19

LA+b-19, b
etb—19 1 ri—— rizl
2 7 ia—b}r(b}[ r.:"zﬂ}
6547290752 —1356704420a”+1094071221a% 4446476002 +107494150a" —16486650a° +1626778a"
{ {a—19)({a—17)a—15)({a-13)(a—11){a—5)(a—7I{a—5](a—3)(a-1)
 —106800a°44335a" —100a""+a" —654725075b $1919582505 a8 b—177 506832020+ 8566805704 b
' (a—191(a—171{a—15){a—131a—-11){a—51(a-7){a—5){e—3)(a—1]
—-187851120a°b+33687066 a°b—26858480a b+2168:5a"b— 56002 b+18%a " b+1356 704 420b°
(a—19)(a—173{a—15)(a—-131(a-11) (-9 (a— 7]{a—5)(a-3)(a—1)
—1915582505ab® +893172140a°b - 41958450802 b + 1423684662 b7 159387202 L5 22013402 b*
{a—19)(a—17)(a—15)({a—13)(a—11)(a-%)(a—7)la—5)(a—3){a—1)
-71820a°b® +4655a  b?-1094071221b% +17 7906583 20 ab® - 593172140 28°b® + 1161475 70 a*b*
(a—193{a-17){a—13)(a—-13) [a—11) (a-9)(a—7)(a—5) (a—=)(a—1)
—27132000a°b*+6737780a"b"—310080a  b® +33915a"b" + 44464 76000 — 856680570 ab® 419845080 a*b*
(a-19)(a—17){a—15)(a—13) (a-11) (a—51(a—7) (a-5)(a—3) (a—1)
-116:47570a%b* +45063 70 2a%b* — 252200 °b* +87 21027 b¥* - 10749415065 +18 7881 120 ab® - 14036 846 62" b5
(e—19)(a—17){a—15]la—13)a—11}{a—%)a—7}la-5)la—3)a—1]}
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}

For a<1 and a>20
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gth—20 1, Fl—F—! T'L_L.)
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Fia by — ’z) 2 :a—b}r(h}[m
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C. DERIVATIONS OF SUMMATION FORMULAE (7) TO (8):

atb—
Derivation of (7): Replacing ¢ = ¥ and z = % in equation (4) , we get
ath-15 1 a+b—-15 1 atb-1% 1
(a-b) ,F(a, b; ——; —) =(a-b-19) ,Fi(a,b-1 ; ——— —)+(a-b+19) JFi(a-1,b;——— ]

Now with the help of the derived result from equation (5), we get

a+b-19 K
L.H.S =22 '"'~1+T} (a-b-19)(b-1) T 'l:;)
T (e b+ Tib-1) " (a-b+1) r.iz”].
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(a-19){a—17)(a—15){a—13)(a-11)a—5)(a—71{a—5)(a—3)(a—1)
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g5a50a b +raUlzuuU bt —bseyy voe eb® +1vesuUEUa b —311 47 2 a* b +1evse abE —1usy1 UL b®
{a—193{a—17){a-15)(a—-12)(a—11) (a—5)ia—7i{a—5) (a-3)
L Foserate ab®-3308812a  b®+387600a"b®—41590 a* b5+ 966720b" —826728ab” + 2170562 b - 38760a%h "7
(a—1%){a—17){a—15)ia—133(a—11} (a—5){a—7)ia—5){a—3)

© 2011, IJMA. All Rights Reserved 691




Salah Uddin* / Construction of two summation formulaeattached with hypergeometric function /IJMA- 2(5), May.-2011,
Page: 688-692

—5lbEs b +deebLeb®— 1Ubs7a b  + 152U b —vatab® — 190 ™"
{a—19)(a—17)(a—-15){a—13)(a—11){a—5)(a—7]{a—5)(a—3)

}

On simplification, we get the formula (7)

Similarly, we can prove the formula (8).
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