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 Abstract 

 

In this paper we use fractional differential operators , ,

n

k xD   
to derive a certain 

fractional Calculus formulae for Fox’s H-function by the application of fractional Calculus 

formulae involving a general class of polynomials.   

 

                                                           Key words 

Fractional differential operator, special-function general class of polynomials.   

 

                                             AMS subject classification 2001 MS :-26a3333c41 

 

                                                         INTRODUCTION AND DEFINITIONS 

 

The fractional derivative of special function of one and more variables is important 

such as in the evaluation of series,[10,15] the  derivation of generating function [12,chap.5] 

and the solution of differential equations [4,14;chap-3] motivated by these and many other 

avenues of applications, the fractional differential operators  , ,

n

k xD   and 
xD


 are much 

used in the theory of special function of one and more variables .                                                                                                                                                                      

                We use the fractional derivative operator defined in the following manner [14]   
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             Where α≠µ+1 and α and k are not necessarily integers   

Using the following form of the binomial theorem                                                                                     

 

                      (𝑋 + 𝜉)−𝝀    =    𝜉−𝜆  ∑
(𝜆)𝑚

!𝑚
∞
𝑚=0  (
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)
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Raina [5] obtained a fractional differential formula for the function 𝑧𝑝 using generalized Gauss theorem, 

while Ross[7] obtained the fractional   integral       transformation  by obtained the fractional integral 

formula for the function(𝛼𝑧 + 𝛽)𝒂 using series expansion method .kalla et al [4] has derived the fractional   

integral transformation  by orthogonal polynomials. Ali et al [1] generated the expansion of the Laguerre 

polynomials and Soni and Singh [12] obtained the fractional differential formulae involving a general 

class of polynomials.   

                      The present work is an attempt in the direction of obtaining fractional calculus 

formula by utilizing series expression method, introduced by srivastava [9]. The name general 
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class of polynomials, itself indicates the importance of the results, because we can derive a 

number of fractional calculus formulae for various classical orthogonal polynomials. 

   

                                                                  MAIN RESULT -I 

  

, ,

n

k xD  [𝑋𝜇 (𝑋 + 𝜉)−𝝀 𝑺𝒍
𝒎 {𝑋𝜌 (𝑋 + 𝜉)−𝝈}]=   
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∏
𝛤𝜇 + 𝑚 + 𝜌𝑗 + 𝑔𝑘 + 1

𝛤𝜇 + 𝑚 + 𝜌𝑗 + 𝑔𝑘 − 𝛼 + 1

𝑛−1

𝑔=0

𝑋𝑚 

Provided that  min( k, λ , ρ , σ )>  0 |
 𝑥

𝜉 
| < 1 and  Re( k+ρj-μ+1) > 0 

                                                                                                                                                             …..(1) 

 

                                               MAIN RESULT  -II 

 

, ,

n

k xD  [𝑋𝜇 𝑺𝒏
𝒎 {𝑋𝜌(𝑋 + 𝜉)−𝝈}] 𝐻𝑃,𝑄

𝑀,𝑁 (𝑋𝜇)  

 

=∑ ∑
(−𝑛)𝑚𝑗

!𝑗

[
𝑛

𝑚
]

𝑗=0 
∞ 
𝑚=0 

(−1)𝑚

!𝑚
 
(𝜎𝑗)𝑚

𝜉𝑚
𝐴𝑛,𝑗 𝜉

−𝜎𝑗 𝑋𝜇+𝜌𝑗+𝑚+𝑛𝑘 𝐻𝑃+1,𝑄+1 
𝑀,𝑁+1 [𝑋𝜇/

(−𝜇 − 𝜇𝑠 − 𝑚 − 𝜌𝑗 , 𝑘)𝑠=0,𝑛−1(𝑎𝑗,𝛼𝑗)
1,𝑃

(𝑏𝑗,𝛽𝑗)
1,𝑞

(−𝛼 − 𝜇 − 𝜇𝑠 − 𝑚 − 𝜌𝑗 , 𝑘)𝑠=0,𝑛−1

] 

 
 

Provided that  min( k, λ , ρ , σ )>  0 |
𝑥

𝜉
| < 1 and  Re( k+ρj-μ+1) > 0 

 

                                                                                                                                                                  …..(2) 

Proof:-Result I For the proof of this result we shall utilize following definition introduced by 

srivastava [9] or general class of polynomials 
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𝑗                                                                                                                …..  (2.2) 

Where m is an arbitrary positive integer and the coefficient (𝐴𝑙,𝑗 > 0)  

are arbitrary constant real or complex 

Expressing the general class of polynomials 𝑆𝑛
𝑚 (𝑥) occuring on its left hand side in the series from 

given (2.2) the left hand side of (2.1) {say
⨁}    takes the following form 
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Using the following form of the Binomial theorem  
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                                                         ……      ( 2.3) 

In the above expression we have 
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We use the fractional derivative operator defined in the following manner [15] 
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Where α≠µ+1 and α and k are not necessarily integers   
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and after simplification we get required result (2.1) 

Proof:- Result II  First Taking as method in  proof I and then using  by mellin Barnes type contour integral 

for H- function for one variable and then simplification we get required result (2.2) 

 

Special case I :- As special case of our main result if we take σ=0 and λ=0 we deduce the  

Then the formula (2.1) we have  
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                                                                                                                                                                     (3.1) 
 

Special case :-II   if we take σ=0 
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                                [𝑋𝜇/
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 if we take λ =0 in (3.2) while this is independent from λ i.e. there is no change in (3.2) 

 

                                                                 3.Conclusion    
In this paper we get  fractional differential operator formulae  involving special function and general 
class of polynomials. and their special cases.   
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