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ABSTRACT

The main aim of this paper is to evaluate two summation formulae involving Contiguous Relation associated with
Recurrence relation and Hypergeometric function.
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A. INTRODUCTION:
The Pochhammer’s symbol:
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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 ; c; z) = a ,F (a+1,b; c; z) - b ,F(a,b+1; c; 2) (€))
[Abramowitz p.558 (15.2.19)]

(a-b) (1-2) ,F(a, b ; c; z) = (c-b) ,Fi(a,b-1; c; z) + (a-c) ,F (a-1,b; c; ) 5)

A New Summation Formula:
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Recurrence relation:
I'(z+1) =2T(2) @)
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B. MAIN SUMMATION FORMULAE:

For both the formulae a #b
For a<1 and a>13
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Ja+b-13, JIE
2 —135135a+2642ul?a“—1?$'33115+5?3?sa"—mmaf+

{a—13)a—11}{a—5)la—7Ma—5)la—3)(a—1)

9?3& -4%a" +a"+1351350-318983a" b+298522 a®*b—36415a* E+18956a° b—1225a°b+50a"b-264207 b*
{a—13)(a—11){a—%){a-7)(a—5)(a—3){a—1)

318983 ab®-53730a%b 454145 a*b® 5733 5 bP +910a%b% + 177331 b5 — 29852 2ab® #9373 04" b® 5005 2* bE

(e—13) (a—11)(a—9)(a—7)(a—E)ia—3)(a-1)

+ sz a“ b —svavyb* +8b41bab* — 521858 b +500b a" b + 10045 b5 - 18Ys bab” + 5vdd a b —2uuLa®h®
{a—13)(a—11) (a—%){a—7)(a-5)(a—3)la—1)
_ _ b+
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1874b+224578ab—-101760a° b+37650 a*b—2688a° b+350 a5b+ 24505607
{a—12)(a—10) (e—8)(a—6l(a—4) (a-2)

. 2886a% —224a% +14a" - 22

224578 ab®+39260a% b -6240a% b +163 82 b —121856b5 + 10:TE0 ab® -39260 a® b ¥ +1430 S* b2 +272 00 b
fa—12)(a-10)(a—8){a—6)(a—4)(a—2)
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For a<1 and a>14
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+
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—7224b°+4088ab"—2548a" b +280 b" —440ab"—15b" N ©)
{a—14)(a—12)(a—100(a—8)(a-&) (a—4) a—2)

C. DERIVATIONS OF SUMMATION FORMULAE (8) TO (9):

+b-13
Derivation of (7): Substituting ¢ = ET and z = % in equation (4) , we get
atb-13 1 atb—-13 1 at+hb-13
(a-b) oFi(a, b; ——— —) =(a-b-13) ,F(a, b-1 ; —— —)+(ab+13)2F(a1 b;—— —j

Now with the help of the derived result from equation (6), we get

Ja+b-13 3
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+T a- - - - - - .
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. —6279a*b®+637a b*—112567b" + 56004ab® —858 2" b " —5148a" b  +1001 a*b® + 386750 — 2718 3ab™
{a—13](a—11){a—5)(a—7) a—5ia—13)

N 2233a"b*—429a°b* - 6097 b  +3822ab° - 1001 2" b5 +455 b5 —273 ak®— 13k "
(a—133(a—11} (a— S {a—71{a—5)(a—3)

}

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