
International Journal of Scientific and Innovative Mathematical Research (IJSIMR) 

Volume 5, Issue 5, 2017, PP 8-16 

ISSN 2347-307X (Print) & ISSN 2347-3142 (Online) 

DOI: http://dx.doi.org/10.20431/2347-3142.0505002 

www.arcjournals.org 

 

International Journal of Scientific and Innovative Mathematical Research (IJSIMR)                         Page 8 

Weyl Fractional Integrals associated with the Transcendental 

Functions 

Parul Gupta, Ashok Singh Shekhawat 

Department of Mathematics, 

Suresh Gyan Vihar University 

Jaipur, Rajasthan, India 

 

                      

 

 

1. INTRODUCTION 

In this paper we introduce a unique Fractional Integral Operator of Weyl type and study that may be 

possible to express this integral operator as certain convolution with singular kernel of Riemann 

Liouville. 

The General class of polynomial is defined by Srivastava [21] as- 
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where M is an arbitrary positive integer and the coefficients VN,R (N,R ≥ 0) are arbitrary constants, 

real or complex. By suitably specializing the coefficients VN,R , the polynomials x][SM

N  can be 

reduced to the classical orthogonal polynomials such as Jacobi, Hermite, Legendre, Tchebycheff and 

Laguerre polynomials etc. 

The generalized polynomial set is defined by following Rodrigues type of formula   [15]: 

]g,m,,B',A'q,d,c, x;[S ,,

n 
 

])x1()B'xA'[(C)x1()B'xA'( dn/cqnnm

g

/c 



                …(1.2) 

with differential operator Cg,ℓ defined as 
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The explicit form of this generalized polynomial set is as follows 
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The series representation of Fox’s H-function is given by  
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Also details can be read in (13). 

The H -function defined by Inayat-Hussain [9] is 
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Fractional Integrals: 

  we will require Riemann – Liouville Integral defined as- 

  D
-µ
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0
𝑓 𝑤 𝑑𝑤,   𝑅𝑒 𝜇 > 0; 𝑓 ∈ 𝐽                         …(1.8)  

 The classical  Weyl Fractional integral operator of order h is defined as- 

        𝑊−ℎ {𝑓(𝑥)} =  𝐷∞
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1
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  x ≥ 0 , h> 0, and f is a function belonging to S(R),the Schwartzian space of functions. 

2. MAIN RESULTS 

 In order to prove our Main Theorem, we need following results- 

Lemma 1 
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2222
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Then, we have 
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Proof: 

In (1.2), taking q = g = m = 0, ℓ = 1, and taking series representation of (1.2) and for the generalized 

polynomial set, general class of polynomial and Fox’s H-function [13] respectively in the left hand 

side of (2.1), then expressing the Fox’s H -function in Mellin-Barnes type contour integral and 

changing the order of summations and integrations justified under conditions stated, we find left hand 

side of (2.1) 
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Now evaluating the inner  integral in (2.2) with the help of known result (Beta Function) and the 

reinterpreting the resulting Mellin-Barnes contour integral in terms of H -function, we arrive at the 

desired result (2.1). 

Lemma 2. 

 Under the conditions stated with Lemma 1, we have 
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provided f   and x' > 0. 

Proof: 

 Let  denotes the left hand side, then using Lemma – 1 and applying 
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it has been assumed that change of order of integration is permissible as in Lemma 1. 

3. MAIN THEOREM 
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provided that 
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Now taking Mellin transform of both sides by multiplying both sides of (2.10) by  x
s-1

 and integrating 

with respect to x' from 0 to w1, we have 
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where it has been assumed that the change of order of integration is permissible under the stated 

conditions. 

 On evaluating the inner integral, (2.11) reduces to 
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Now operating upon both the sides of (2.13) by 
'h'D 

and change the order of integration 

permissible under the conditions stated, we obtain 
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By evaluating inner integral of (2.14) by the definition of Beta function, we get the required result 

(2.6). 

4. INTERESTING SPECIAL CASES 
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(2) The results obtained by H.M. Srivastava and R.K. Raina [20] follow as special  cases of our result 

on assigning certain values to parameter in the function involve. 

(3) Letting 0'1vMjBN1,...,j
2122j2




in (2.1) and n = q = g = B2 = 0 and ℓ 

= c =  1, and A2 = 1, the result reduces to a known result derived by Chaurasia, V.B.L. and Patni, 

Rinku [4] with n = 0. 

(4) Taking 0' and 1M  jB N1,...,jA
222j22j

 in (2.1), we find a known 

result of Goyal, S.P. and Mukherjee, Rohit [8] with t = 0. 

5. CONCLUSION 

The Weyl type integral evaluated and the results obtained in this paper are of a general character and 

may prove to be useful in several interesting situations appearing in the literature on applied 

mathematics and mathematical physics.         
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