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Keywords: Multivariable H-function, Erdélyi-Kober operator, Saigo operator, Fractional calclulus, Jacobi polynomials, 
Series representation of the H-function.

I. INTRODUCTION

ractional calculus is a field of applied mathematics that deals with derivatives and integrals of arbitrary orders. 
During the last three decades, fractional calculus has been applied to almost every field of science and 
engineering.

The multiple Erdélyi-Kober operator of Weyl type, introduced by Galué et al. [3] is defined as

          …(1.1)

Where

The class ∗
β

C is defined in the form [3, p.56]

…(1.2)
And

Galué et al. [3, p.56] represented that

…(1.3)
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In the form of Pochhammer symbol (a)n, defined as

…(1.4)

We can write
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A general class of multivariable polynomials of Srivastava and Grag [14] is defined and represented in the following 
form

(1.6)

                                                        

and the coefficients A(n : k1,…,ks), (kj ∈ N0 ;      j = 1,…,s) are arbitrary constants, 

real or complex. For s = 1, the polynomial (1.6) reduces to a general class of polynomials due to Srivastava [12].

(1.7)

where w is an arbitrary positive integer, the coefficients 

                                 

are arbitrary constants, real 

The following are the interesting special cases of this polynomials [15].

(i) Since

(1.8)

define Hermite polynomials therefore in this case, if we take

(1.9)

(ii) On setting 

                                                                                  

reduces to the Jacobi polynomials 

2x),1

P (
n

−(

)β,α

defined by Szegö [16, p.68, eqn. (4.3.2)].
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,...},,{∈,..., 210Nw wn, 0s1

)∈( 0kn, Nk n,A
are arbitrary constants, real or complex.

(1.10)

The following series representation of the H-function of several complex variables has been recently studied and 
given by Olkha and Chaurasia [6, p.39], as follows:

…(1.11)
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where denote the multiple sums 

                                                                                    

respectively and ∀ i ∈ (1,…,r).

The multivariable H-function due to Srivastava and Panda [13] will be required in the proof.

II. THE MAIN RESULTS

Images under Multiple Erdélyi-Kober operator Letting

     

(2.1)

With

and
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…(2.2)

Where

and the series (2.2) is convergent.

Proof of 2.2
To establish (2.2), we express the general class of polynomial, on multivariable H-function in series form by 

using (1.6) and (1.11) and another multivariable H-function in terms of Mellin-Barnes contour integrals [13]. Then 
changing the order of integration and summations which is permissible under the conditions surrounding (2.2) and 
appealing to the result (1.3), we arrive at the desired result.

III. APPLICATIONS

As an application of the result (2.2), we derive some interesting special cases. More special cases 
associated with various orthogonal polynomials and special functions can be derived by using the special cases of 

the polynomial S w
m [x] and the H-function of several variables.

(I) Taking s = 1 in (2.2), the polynomial (1.6) will reduce to and consequently, we obtain the following result
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(II) Setting s = 1, w = 2 and Am,k = (- 1)k in (2.2), the by virtue of the result  (1.9), we find that

…(3.2)

and
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where E* and ∆* are defined in equation (3.1), the series in (3.2) is convergent and the conditions given with (2.2) are 
satisfied for s = 1 and

…(3.3)

where E* and ∆* are defined in equation (3.1), the series in (3.3) is convergent and the conditions given with (2.2) are 
satisfied for s = 1.

(III) Next, if we set s = 1, w = 1 and 

then by virtue of (1.10), S
1
m (x) reduces to the Jacobi polynomials and consequently, it yields 1
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