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Abstract- In this note we obtain a unified new integral whose integrand contains product of Aleph function and
generalized multivariable polynomials having general arguments. Several integrals containing many simpler functions
follow as special cases of this integral.
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L. [NTRODUCTION

The Aleph function introduced by SUdland et al [10] is defined as Mellin-Barnes
type contour integrals as following:
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For all x # 0, where i=+-1 and
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The L=L,, is a suitable contour of the Mellin-Barnes type which runs from

y—ioo to y+io with v € R, the integers e, f, p; , q; satisfy the inequality 0 < f<p,, 1 <e <
U, G ¢ 0; 1 = 1,...,r. The parameters A;, B;, A;, B; are positive real numbers and a;, b;,
Qi
from those of TI'(l-a-A¢),j = 1,...,f. All the poles of the integrand (1.2) are
supposed to be easy and empty products are considered as unity. The existence
conditions [4] for the Aleph function (1.2) are given below:

b; are complex numbers, such that the poles of I'(b; +B;&), j = 1,2,.....,e separating

v, >0,|arg (x)|<%z//k;k:1,...,r, ... (1.3)

v, >0,|arg (X)|<%(//k and R{A,} +1<0 . (1.4)
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Where

ZA+ZB C(Z AJK+ZB j .. (1.5)

=f+1 j=e+l

e

Ac=D b Zf: a +C, [Z by Z ajk]+ (P —a.) ... (1.6)

=1 =1 =1 j=f+1

The generalized polynomial defined by Srivastava [5] is as follows:
[(fi/e]  [fs/ed] (_fl)

—f
S 2l 3, e 3 o e Al BTl
f=0  p=0 ik !

Where f = 0, 1, 2... Vi=(1,..,9, e€,..,€

S

are arbitrary positive integers and the

coefficients [f,, f,;...;f,, ] are arbitrary constants, real or complex.

[I.  THE MAIN INTEGRAL
We derive the following result:
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Where

(i)  Where 2>0, Re(s, 1, 8 >0
: b,
(ii) Re(d)- Re(n) —kmn Re( E‘]< 0 and
<j<e _
i
(iii) ey,...,e, are arbitrary positive integers and the coefficients [f;, £,;...;f, f]

are arbitrary constants, real or complex.
PROOF: The integral in (2.1) can be obtained by using the Aleph function in terms of
Mellin-Barnes contour integral given by (1.1) and the definition of a generalized
polynomials given by (1.7), then interchanging the order of summation and integration
(which is permissible under the conditions stated with (2.1)) and evaluating the inner

integral by using a result given by Oberthettinger F. [3] and we get the desired result.
[IT.  SpeciAL CASEs

(1) Taking general class of polynomials in our main integral(2.1), we have
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Where e,,...,e, are arbitrary positive integers and the coefficients [f', £,;...; 5] are
arbitrary constants, real or complex and valid sufficient conditions (i), (ii) and of (2.1).
(2) If we take s—1, e;= 2, A , = (-)"then by applying our results given in (2.1) to
the case of Hermite polynomial [7] and [12] and by taking

2 f,/2 i
S 00 >x H“[zﬁ}

We have the following result

Certain generalized Neumann expansions

L o1 1 “H 1 & (2
Iz {z+a+(22+2az)2} x{z+a+(zz+2az)2}
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associated with the Kampé de Fériet function, Nederal. Akad. Wetensch. Indag.
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Valid under the set of sufficient conditions (i) and (ii) of (2.1)

7. Srivastava H.M. and Daoust M.C.,

(3) For the Laguerre polynomials ([7] and [12]) setting s—1,S (X) >L{’(x) in which O

f,+a'

case e, = 1, A ,=|" “1 -1 the results (2.1) reduce to the following

f.f f '
)@+,

formulae:
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. (3.3)

(1) and (ii) of (2.1)

(4) Taking ¢, —1, Aleph function reduces to I-function given by Saxena [5], then our
main integral (2.1) reduces to the following form:

— l—,g_

ef 2 E
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Valid under the set of sufficient conditions
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(i), (ii) and (iii) of (2.1)

(5) Taking ¢, —»1 and r=1 Aleph function reduces to Fox’s H-function[1], then our main
integral (2.1) reduces to the following form:
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(6) If we take ¢, —»1, r=1land e,.,e, —e and f,..,f, »f is. (1,..,s—1) in the

integral (2.1), we arrive at the following result which is obtained by Garg and Mittal
2] -

B ER 17
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Where
(i) 2>0,Re(g, 1, @) >0

(ii) Re (8) - Re (M) - AminRe[ %} 0 and

KKj<e i

(iii) eisarearbitrary positive integers and the coefficients [f, 5] isarbitrary constant,
real or complex.

(7) If we take ""’fe: —1 and reduce Aleph function to Gauss hypergeometric function

Loeees

[9] in the integral (2.1), we arrive at the following result after some simplifications:

PR} 174 EN
Iz {z+a+(zz+2az)2} ZFl(l,m;n;t|:Z+(){+(Zz+20£Z)2:| )dx

oS su_ L(u=9) _ . b
=27 ul'(20)(x) F(u15+]) JF(0,mou 5,,u+l,n,,u,,u+§+l,a) .. (3.7)

Where 0<Re (8) <Re (n); |t|<|a|
[V. CONCLUSION

The result so established may be found useful in several interesting situation
appearing in the literature on mathematical analysis. The result (3.1) not only gives the

value of the integral but also ‘augments’ the coefficients in the series in the integrand to
give a ,F; series as the integrated series.
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