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ABSTRACT 
In this research work, we establish a theorem on Weyl fractional derivative of the product of 

multivariable polynomials and I– function in the literature of special functions. The results are obtain in the 

compact form containing the multivariable polynomials. Some special cases of our theorem have been 

discussed.    
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INTRODUCTION 
Recently, for modeling of relevant systems in various fields of sciences and engineering, such 

as fluid flow, diffusion, relaxation, oscillation, anomalous diffusion, polymer physics, chemical 

physics, propagation of seismic waves, etc. see, Glöckle and Nonnenmacher1 , Mainardi2, 3, Miller 

and Ross4, Kilbas et al.5  and others.     

  The I-function of the one variable is defined by Saxena6 and we will represent here in the 

following manner:  
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where )0(,)1(  zi  is a complex variable and (1.2)   zizsz s arg||logexp  .In which log 

|z| represent the natural logarithm of |z| and arg |z| is not necessarily the principle value. An empty 

product is interpreted as unity. Also,  

 

 



 
















r

i

p

nj
jiji

q

mj
jiji

n

j
jj

m

j
jj

ii

seasfb

seasfb
s

1 11

11

)()1(

)1()(
)(

(1.3)                                                                              

m, n, pi and ),1( riq i   are non-negative integers satisfying ,0 ipn 

  ),1;,,1(,,,,1;0 ripjeriqm ijii   and  riqjf iji  ,1;,,1,   are assumed 

to be positive quantities for standardization purpose. Also ;,,1(, iji pja  ),1 ri  and 

;,,1(, iji qjb   ),,1 ri   are complex numbers such that none of the points.  

   ,,2,1,0;,,1,)(   vmhfvbS hn                                                                        (1.4) 

Which are the poles of mhsfb hh ,,1),(   and the points  

   ,,2,1,0;,,1)1(   nlenaS ll                                                                   (1.5)   

Which poles are of )1( sea ll   coincide with one another, i.e. with  

 )1()(  lnnl abvbe ,                                                                                             (1.6) 
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for nlmhv ,,1;,,1;,2,1,0,   .  

           Further, the contour L runs from  i  to  i . Such that the poles of )( sbn  mh ,,1,  ; 

lie to the right of L and the poles ),1( sea ll   l n,,1  lie to the left of L. The integral 

converges, if |argz| 0,0,
2
1

 ABB , where  
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Let A denote a class of good functions. By good function f, we mean Miller7  a function which is 

everywhere differentiable any number of times and if it is all of its derivatives are )(0 x , for all  

as x in increases without limit. We define the Weyl fractional derivatives of a function g(z) as 

follows:-  

          Let Ag , then for 0q ,  
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For 0q  
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                       Where  n being positive integer, such that qn  . 

          The general class of multivariable polynomials is defined by Srivastava and Garg8.  
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         Where h1,...,hr are positive integers and the co-efficient A(L; k1,...,kr), (L; h1 N; i = 

1,...,r) are arbitrary constant, real or complex.  

 Evidently the case 1r  of the polynomials(1.11).  

Would correspond the polynomials given by Srivastava 9. 
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where h is arbitrary positive integers and the co-efficient )0,L(,L kA k  are arbitrary constant, real or 

complex. 

2. MATHEMATICAL PRE-REQUISITES - To establish the main result, we need the following 

integral of the H-function by SaigÖ10.  
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Where   

(i)  ,  are complex numbers and ,  are positive real numbers,  

(ii) Az 2
1arg  , A defined as ,
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3. WEYL FRACTIONAL DERIVATIVE OF MULTIVARIABLE 

POLYNOMIALS AND        I- FUNCTION-    

      THEOREM. Let ipnm ,,  and iq  be non-negative integers such that ipn 0 , iqm 0  and

0
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PROOF - Taking left hand side of equation (3.1) and using equation (1.11), we get  
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Now using equation (1.9) and definition of I– function, easily we can find the proof of 

equation  (3.1). 

          For q ≥ 0 invoking the definition (1.10) the relation (3.2) further reduces to  
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In replacing of (q - r) by q, we may obtain again  
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4. SPECIAL CASE - If we put r=1 in the general call of multivariable polynomials given by 

Srivastava and Garg8 reduces to the polynomials given by Srivastava(1972) and I- function reduces  

into Fax , s H – function as follows :  
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    Replacing  by – equation (4.1) correspond to the following result according as μ > , μ <  and 

μ = , i.e. for μ >   
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For μ <   
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       (4.3)                                               

and     
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     Finally writing   instead of , equation (4.1) yields the following results according as   ,

   and    respectively.  

For     



Harish Kumar Mishra et al., IJSRR 2019, 8(2), 138-145 

IJSRR, 8(2) April. – June., 2019                                                                                                         Page 144 
 

          khq
z xSxzxW L

11 )( 
   












 

q

p

fb
ea

zxyx
qp
nm

H
,111

,111

),(
),(

)(
,
,   

  

 





















 







 ),(,),(
),(,),2(,),1(

!
L)(

)(
)1(

,1

,12,
1,.2,L

,

0

2
1






kfb
eaqkq

yzHA
k

z
q qjj

pjjnm
qpk

hL

k

hkkq
q

           (4.5)                     
 

for     

   
 
























 


q

pkhq
z

q
z fb

ea
zxyx

qp
nm

HxSxzxWW
,111

,111
L

11

),(
),(

)(
,
,

)(   





















 







 ),(,),(),,2(
),(),,2(

!
L)(

)(
)1(

,1

,11,1
1,.,L

],[

0

2
1






kfbkq
eaq

yzHA
k

z
q qjj

pjjnm
qpk

hL

k

hkkq
q

     (4.6)                                                  

and for     
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DISCUSSION 
We have obtained the results namely theorem and special cases which satisfied all the conditions 

mention in the statement.                 
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