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1. Introduction

For our Purpose we begin by recalling some known functions and earlier works,
by the definition of Gamma and Beta functions, it is known that the Eulerian beta
integral
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We find from (2) that [2, p.301, eq. 2.2.6.1]
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Putting v = —a — f in (4) would simplify considerably, and if further we Put
u=A—pand v = (1+p)b— (1+ ) a in terms of new parameters A and pu, the
special case v = —a— 3 of (4) would yield (Gradshteyn, 1980[8]; p. 287, eq. 3.198);
(Prudnikov et at, 1983 [2, p, 301, eq. 2.2.6.1])
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By Use of (5) we show the problem of closed form evaluation of the following general
Eulerian Integral with Aleph (R)-function. Which is as follows
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The Aleph (R) -function, introduced by Sudland [4], here the notation and complete
definition is presented in the following manner which is given below in terms on
the Mellin- Barnes type integrals.
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The integration path L = L;,,veR extends from vy — t00 to v + too, and is
such that the poles, assumed to be simple of I' (1 — o; — A;s), j = 1,...,n do not
coincide with the pole of I' (8; + B;s), j = 1,...,m the parameter x;, y; are non
negative integers satisfying 0 < N < P, 0 < M < Q;, i, > 0fori =1,..,r
The A;, B;, Aj, Bji > 0 and a;, b;, aj;, bjeC. The empty product in (10)
is interpreted as unity. The existence conditions for the defining integral (9) are
giving below
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The Srivastava general class of Polynomials introduced by Srivastava defined as
follows [6].
[V/U] R
Sylel = (~V)yp AV, R) = 7 (15)
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where U is an arbitrary positive integers, V=0, 1, 2, ..., r and the coefficients A(V,
R) are arbitrary constant, real or complex. A number of well known polynomials
follow as special cases of SY as referred is [1].

The generalized polynomial set is defined by the following Rodrigues type formula
[10, p.64, eq. (2.3.4)].
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The explicit series form this generalized sequence of functions is given by [11, p.64,
eq. (2.3.4)]
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Some special cases of (17) are given by Raijada in table form [11]. We shall use
the following special case:

If we Substitute A=1, B=0 in (17) and letting 7 — 0 and using the well known
results.
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2. Main Integral

Evaluation of our main integral representing the general Eulering integral (6)
making use of definition (9), (15) and (18), we find from (6) that
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Where R' = qgn + h(m+n), A = p R+ R + m and L is suitable contour of
Mellin Barnes type in the complexes plane f (t), g (t), (s) are given by (7), (8)
and (10) respectively. Assuming the inversion of the order of integration in (19) be
provided by absolute (and uniform) convergence of the involved above, we have
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sion and we thus find from (20) that
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Provided also that the order of summation and integration can be inverted. The
inner most integral in (21) can be evaluated by appearing to known extension of the
Eulerian (beta-function) integral (5) and finally obtain the desired integral formula:
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Which hold true when

iV>0v>0,0>0;, 8#0; w#l; p, 0 #—1 and

ii Re{1+A+w<g—§)}>0and Re{1+u—|—y5(a—]>} >0, (j=1, .., M)

where M is an arbitrary positive integer.
iii M, N, P, Q are positive integers constrainted by 1 < M < Q, 0 < N < P.
iv |arg (2)| < 25
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vi U is an arbitrary positive integer and the Ay, g (V, R = 0) coeflicients are ar-
bitrary constants real or Complex.

vii The series on the right hand side of (22) converges absolutely.

3. Application
In this section we specifically show how the general integral formula (22) can

be applied to derive various interesting results including those given by [9].
For all p=0 =0 and z = (w— )7V in (22) reduces
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Provided that the conditions easily obtainable from those of (22) are satisfied.
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Again weput v =6 = 1, A = p = —3, @ = o® and f — % in the integral
formula (23), and sum the resulting series by mean of a known formula [3]: applying
Legendre’s Duplication formula as well,we obtain the integral
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If weset v =6 =3, 0 =-XA—2and V — 2V in the integral formula (23),
and sum the resulting series by mean of a known formula [3]: applying Legendre’s
Duplication formula as well, we obtain the integral
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4. Special Cases

1. If we Substitute 7; = 1 in (22) then Alphe (X)-function reduces to I-function [7].
2. On taking 7; = 1, r = 1 and reducing SY [z] and S* 7 ?[z] to unity in (22)
the result reduces to a known result derived by Srivastava H.M. and Raina R.K.

[5]-

3. If we putting 7; = 1, r = 1, A; = B; = 1 and reducing SV [z] and ges 80 [z] to
unity in (25) the result reduces to another result known result derived by Srivastava

H.M.

1]

2]

8]

[9]
[10]
[11]

and Raina R.K. [5].
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