GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH
Volume 11 Issue 9 Version 1.0 December 2011

f."h‘ Type: Double Blind Peer Reviewed International Research Journal
R 7 Publisher: Global Journals Inc. (USA)

Online ISSN : 2249-4626 & Print ISSN: 0975-5896

Global Journal Ine.

Two Ordinary Hypergeometric Definite Integrals Involving
Ramanujan’s Formula

By Salahuddin

Abstract - The aim of this paper is to develop certain ordinary definite integrals in association with
Ramanujan’s formula .

Keywords . Generalized Gaussian hypergeometric function,Fox H-function.

GJSFR Classification: 2010 MSC NO : 33C05 ,33C45,33D15 ,33D50 , 33D60

TWOD ORDINARY HYPERGEOMETRIC DEFINITE INTEGRALS INVOLVING RAMANUJANS FORMULA

Strictly as per the compliance and regulations of :

© 2011. Salahuddin. This is a research/review paper, distributed under the terms of the Creative Commons Attribution -
Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Two Ordinary Hypergeometric Definite Integrals
Involving Ramanujan’s Formula

Salahuddin

Abstract - The aim of this paper is to develop certain ordinary definite integrals in association with Ramanujan’s
formula .
Keywords : Generalized Gaussian hypergeomelric function,Fox H-function.

[. INTRODUCTION
The Pochhammer’s symbol is defined by

(b4 ) bb+1)(b+2)- (b+k—1); i k=123
(b) ! M b=1, k=123, -

where b is neither zero nor negative integer and the notation I'stands for Gamma function.
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where m is a positive integer and n is a non negative integer.

The notation A(N; b)is used to denote the set of N parameters given by 2 &£ V=L
Generalized Gaussian hypergeometric function of one variable is defined by
oo | e aa; o (an)e(az)y - - (aa)rz"
el N A !
1, Y2, yYB =0 (bl)k(bg)k(bB)kk
or
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where denominator parameters by, b,, - - -, bg are neither zero nor negative integers and A, B are non-

negative integers.

If A _ B, then series aFg is always convergent for all finite values of z(real or complex).

In 1933, E. M. Wright defined a more interesting generalized hypergeometric function of one variable[12,
p.287; 13, p.11(1.7.8)] in the following forms:
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where the coefficients A1, As, As,---, A,, By, By, Bs ---, B, are positive rational numbers and
ay, g, g, L0, B, B2, B3, -, B, are complex parameters .
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The Fox H-function makes sense when either
0 = 1+B1+By+--+By) — (A +A+---+A4,)>0
and 0< k|<oo ; z2=/0
The equality holds only for suitably constrained values of |z| or appropriately bounded |z| i.e. § =0 and 0
<|z]<R= A MA, ™2 A B2 B2 B P
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The function H;”&” was given by C. F. Fox in 1961.
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where m, m, p, q are non-negative integers such that p > n > 0, ¢ > m > 1.a;, bjarecomplex numbers and
are positive numbers.

The H-function is an analytic function of z and makes sense if the following existence conditions are
satisfied.

Forall 2z #4 0 and (B1+Ba+---+By) — (A1 +4+---+A4,) >0. For 0 < |2| <
Al_AlAg_A2 s Ap_ApBlBlBgBQ s Bqu and (Bl +Bo+-- +Bq)—(A1+A2+ . —|—Ap) = 0.
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The H-function is symmetric in the set of pairs (al,Al), s ,(an,An) ;. in the set of pairs (@n+1
, Apt1), -+, (ap, Ap) inthe setof pairs (by, By), -+ - , (b, By )in the set of pairs (byi1, Bmi1),- -5 (bg, By)-
Ramanujan’s Formula is defined as
Ramanujan[1,p.191(2.20,2.21)]
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where, N > 0 and 0 < P < %

[I.  MAIN FORMULAE OF THE INTEGRALS
(aa) ;
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I11. DERIVATIONS OF THE MAIN FORMULAE
First of all we shall derive the integrals (2.1a) and (2.1b). Let the integral in left hand side is denoted by Y
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On the same way it is proved that

p T(c) T(55%) (ai, 1), ..., (aa 1), (p+1,0), (555, 559), (c.9)
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2 (b171)7'--7 (bBal)a (p7h)7 (pT;Tg) ’

Similarly we can obtain remaining integrals on the same parallel lines of the derivation of (2.1a) and (2.1b).

The integrals established here are quite general in nature due to the presence of general quadruple

hypergeometric function of Saigo.
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