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Abstract.  Motivated by several earlier works we establish a fractional derivative of the 
multivariable H-function [5], associated with a general class of multivariable polynomials [6], and 
the generalized Lauricella functions [1].  Certain interesting special cases have also been discussed. 
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1. Introduction 
 
The H-function of several complex variables introduced and studied by Srivastava and 
Panda [5] is an extansion of the multivariable G-function and includes Fox’s H-function, 
Meijer’s G-function of one and two variables, the generalized Lauricella functions [1], 
Appell functions, etc.  In this note we have derive a fractional derivative of H-function of 
several complex variables [5], associated with a general class of multivariable 
polynomials [6] and the generalized Lauricella functions [1]. 
 
We start by giving the following definitions: 
 
By Oldham and Spanier [2], and Srivastava and Goyal [3], the fractional derivative of a 
function )(xf  of complex order γ  (or alternatively, a  thγ−  order fractional integral of 

)(xf  is defined as  
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when m is a positive integer. 
 
The H-function of several complex variables is defined by Srivastava and Panda [5] in 
the following manner: 
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where .)1(−=i  
 
The convergence conditions and other details of the H-function of several complex 
variables ],,[ 1 rzzH  are given by Srivastava, Gupta and Goyal [4]. 
 
For general class of multivariable polynomials (see [6]): 
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where sMM ,,1  are arbitrary positive integers and the coefficients ,),,;( 1 skkNB  
),,1,0;( sikN i =′≥′  are arbitrary constants, real or complex. 

 
The following result [7] will be required in the sequel: 
 
if 0,1)(Re,0)1(Re,10,0 >−>>+<<≥ iqpx λλ  and ,0>Δ i or 0=Δ i  and 

riz ii ,,2,1, =< σ  then 
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where 
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where .0≥M  
 
For the sake of brevity, we use the following notation: 
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The special case of fractional derivative [2] is: 
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2. Main result 
 
The fractional derivative to be evaluated here is: 
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3. Interesting special cases: 
 
(I) With ,0=== CAλ  the multivariable H-function breaks into product of r Fox’s 

H-functions and consequently there holds the following result: 
 

⎪
⎪
⎩

⎪
⎪
⎨

⎧

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−−

−−

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−

−

−− +

ss

s

r ba

ba

MM
N

r

t

tyxt

tyxt

S

ty

ty

FtyxtD

)()(

)()(

)}({

)}({

)()(

11

1

1

,,

1

σ

σ

ρσσσγ

ητ

ητ

η  



Fractional Derivative of the Multivariable Polynomials 13

 { } { } [ ]
[ ] ⎪⎭

⎪
⎬
⎫

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ Φ
−−⋅ ∏

=
)()(

)()(

1

,
, :)(

:
)()(

)()(

)()( ii

ii

i

r

i

vu
DB d

b
tytxttzH ii

ii

ii δ
ρσ  

 

 ( )Δ
−

= ∑ ∑ ∑
∞

=

∞

=

≤++

=

++
s

MK

NkMkM

kk s

kMkM kkNB
kk

Nss

s

ss ,,;
!!

)(
1

0, 0, 0,, 1

11

1

11

βα
 

 

( )
( )⎢

⎢
⎢

⎣

⎡

−−
++−−

−

−
⋅

∑ =′ ′′+

+

′′
′′ ,;;:

,;;:

)(

)(

1 1

11
1

),(;);,(:1,2
],[;];,[:3,3

1111

)()(

)()( s
i rii

rr

r

vuvu
DBDB ka

tyxz

tyxz
H

rrrr

rr

rr σσσα
σρσρβα

σρρσ

σρρσ

 

 
( ) ( ) :;;:,;;: 1 11 1 ∑∑ =′ ′′=′ ′′ −−−−− s

i rii
s
i rii kbKka ρρρσσσ  

      ( ) ( ) :;;:,;;: 111 1 rr
s
i rii kbK σρσρβαγρρρβ ++−−−−− ∑ =′ ′′  

 

  
[ ] [ ]
[ ] [ ] ,

:)(;;:)(

:)(;;:)(
)()(

)()(

⎥
⎥
⎦

⎤

′′

ΦΦ′′

rr

rr

dd

bb

δδ
 (3.1) 

 

valid under the conditions surrounding  (2.1). 
 
(II) If ),,,2,1(,1)()( riii ===Φ δ we get the following: 
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valid under the conditions as obtainable from (2.1). 
 

(III) Taking )(),,;( 1 θIkkNB s =  in (1.4) where 
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and our main result (2.1) reduces to the following formula: 
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Which holds true under the same conditions as given in (2.1). 
 

(IV) Letting ),,2,1(,0 siM i ==  and ,0→N  the result in (2.1) reduces to the 
known result given in [8], after a little simplification. 
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