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The integrals evaluated are the products of multivariable Aleph-functions with algebraic functions, Jacobi polynomials, Legendre
functions, Bessel-Maitland functions, and general class of polynomials. The main results of our paper are quite general in nature
and competent at yielding a very large number of integrals involving polynomials and various special functions occurring in the

problem of mathematical analysis and mathematical physics.
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The integration path L (y € R) extends from y — woo
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do not coincide with the poles of (1 —a; + }_, ocﬁk)ik), j=
I,...,nand I'(1 - k) +y(k)f ), j=1,...,m to the left of the
contour L.

The existence condition for multiple Mellin-Barnes type
contours (1) can be given below:
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Remark 1. By setting 7; = 7;(k) = 1, the multivariable Aleph-
function reduces to multivariable I-function (see [1-3]]).

Remark 2. By setting 7; = 7;(k) = 1(k € 1,...,r) and
R=RY =, ...,= R” = 1, the multivariable Aleph-function
reduces to multivariable H-function defined by Srivastava et
al. [4].

Remark 3. When we set r = 1, the multivariable Aleph-
function reduces to Aleph-function of one variable defined
by Siidland [5].

For the definition of the H- function, N-function, and its
more generalization, the interested reader may refer to the
papers [6-13].

(4)

From Rainville [14], the integral representation of the
gamma function I'(x) is defined as

rm:ﬁﬁﬁw,mmm. (8)

And also the beta integral is defined as follows:
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Further, We will use the following notations in this paper:
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2. Integrals Involving Multivariable Aleph-
Function with Algebraic Function

In this section, we evaluate integrals, the product of multi-
variable Aleph-functions with various algebraic functions.
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Putting x = t + 1, we have dx = dt, and we use the following

relation.
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Setting x = pt implies dx = fSdt, and then we obtain the

following.

e R Ry IO L

- (2nw)

i=1

: H tPHia @8l (1 4 )7 dt]» dE, ... dE,
0

By applying (14), we have the following.
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Now, we use the following formula ([14], p.261).
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3. Integrals Involving Multivariable Aleph-
Function with Jacobi Polynomials

The Jacobi polynomial ([15], 4.21.2)) with parameters «, 3 €
R is defined by

£ ()
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_ ! (X)"ZF1 —n,1+oc+[3’+n;1+(x;—x (24)
2
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where ,F,[.] is the classical hypergeometric function. By
substituting « = 8 = 0, the Jacobi polynomial (24) reduces
to Lagrange polynomial ( [14], p. 157) as
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In this section, we derive integral formulas involving multi-
variable Aleph-functions multiplied by Jacobi polynomials.
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Next, we use the following formula:
1
J A=) (1 +x) piP (x) dx
-1
25T (u+ )T+ a+ DT (u+ B+1)
=(-1) (27)

Al (u+B+n+ )T (p+a+n+2)

“ALp+B+Lu+1
3F2 ; b
U+p+n+lLiu+ta+n+2
where « > —1 and 8 > —1. Also, 5F, is the special case of

generalized hypergeometric series.
Then, we have the following.
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Using the definition of hypergeometric function and some
simplifications, the above expression becomes
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Thus, & > -1, > -1, R(A) > -1, and |arg z| < (1/2)7Q}. I
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Finally, rewriting the above equation by virtue of (1), we arrive
at
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Thus, R(v) > -1, R(u) > -1, and |arg z| < (1/2)m Q.
4. Integrals Involving Multivariable Aleph-
Function with Legendre Function

The solution of Legendre differential equation in the form of
Gauss hypergeometric type is as follows:

" - 1 X_+1 1/2p
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Here p(x) is known as the Legendre function of the first kind
[16].
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5. Integrals Involving Multivariable Aleph- NP v (2137 2,7 | dxdx
Function and Bessel-Maitland Function (46)
1 L .
The Bessel-Maitland function is defined by Kiryakova [17] as = —— J e J v(&,..E) Hqﬁl (&) zf’
follows: 2nw)" Jr, L, i1
. {J xP*Eia U"E"]f (x) dx} dE, ... dE,
(_x)k 0
i 1:
] (X) ¢(M,V+ X) Z Mk+V+ 1) k' ’ (45)

u>-1, xeC. Now, using the following formula from [18]



F(p+1)
L(1+v—p—pp) (47)
R(p)>-1,0<u<1),

joo I (x)dx =
0

Journal of Applied Mathematics

and, further, applying (47), we obtain
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These converge under the following conditions:

(1) largz| < (1/2)mQY,
2p=zLlLo=21Lu=20v=0hz=
not both zero simultaneously),

(3) R(p) + hmin[R(b;/B)] >
k min[R (b;/B;)] > 0.

0,k > 0 (hand k are

0 and R(o) +

7. Special Cases

(i) By settingbyy—land p = 0 = u = v = 0, (32) transforms
to the following integral:

I,+h
21 lzl

0,n+2:U

I opto- 1 ( n)k 1+ n)k
e Z Pi+2:,9+ LT RV W

I'(1+k)k!

217+h,z

Thus, |arg z| < (1/2)7 Q.

8. Concluding Remarks

In the present paper, we evaluated new integrals involving the
multivariable Aleph-function with certain special functions.
Certain special cases of integrals that follow Remarks 1-3
have been investigated in the literature by a number of
authors [21-24]) with different arguments. Therefore, the
results presented in this paper are easily converted in terms
of a similar type of new interesting integrals with different
arguments after some suitable parameter substitutions. In
this sequel, one can obtain integral representation of more
generalized special function, which has many applications in
physics and engineering science.
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Thus, |arg z| < (1/2)7Q.
(ii) When we substitute p by p — 1 and 0 by o — 1 and put
¢ = v = 0, integral (35) transforms to the following:
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