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Abstract  

In this research work, we study and obtain new results on 

establish two theorems of generalized fractional derivative of multivariable I

that give the images of multivariable I-function in saigö operator

multivariable I-function and several special functions.
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Introduction 

The generalized fractional differential derivative operators 

introduced by Saigö
1
 are defined as 
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Where 0)Re(,,, ≥∈ αηβα C and 
ηβα ,,

0+I

generalized fractional operators introduced by Saigö

αβ −= , in view of eq’n above, we have 
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Again if B=0, the equation (1) and (2) reduces the fractional 

differential operator defined as 
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In this research work, we study and obtain new results on the generalized fractional derivative operators. Initially, we 

establish two theorems of generalized fractional derivative of multivariable I-function involving general class of polynomial, 

function in saigö operators
1
. On account of general nature of saigö operators and 

function and several special functions. 

Fractional derivative operators, H-function and I-function. Mathematics Subject classification

The generalized fractional differential derivative operators 
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generalized fractional operators introduced by Saigö
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. When
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the generalized fractional derivative operators. Initially, we 

function involving general class of polynomial, 

. On account of general nature of saigö operators and 
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function of r variables introduced by Prasad 
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, is defined 

( ) ( )
) ( ))()(''

)()(''

,;...;,

,;...;,:

rr

rr
r

nmn

qpqp      (7) 

) ( )

) ( )
3

3

,1

)('

,1

'"

3

,1

)('

,1

'"

3

:,...,;:...:

:,;:...:,

r

r

q

r

rjrjrjqj

p

r

rjrjrjpj

b

a

βββ

ααα

rr ddzz r ξξξξ
........ 11

1  where

∏ ∏ ∑
= = =









+−Γ

×
r

k

q

j

k

i

i

i

kjkj

k

b
2 1 1

)( )1(

1

ξα

   (8) 



Research Journal of Mathematical and Statistical Sciences ____________________________________________ ISSN 2320-6047  

Vol. 5(1), 5-9, January (2017) Res. J. Mathematical and Statistical Sci. 

 International Science Community Association  6 

( ) { }ri

ba

ab

i

i

i

i

ii

q

mk

i

i

k

i

k

p

nj

i

i

j

i

j

n

j

i

i

j

i

j

m

k

i

i

k

i

k

ii ,...,1

)1()(

)1()(

)(

)(

)(

)(

)()(

1

)()(

1

)()(

1

)()(

1

)()(

∈∀












−−Γ












−Γ









+−Γ








−Γ

=

∏∏

∏∏

+=+=

==

ξβξα

ξαξβ

ξφ
  (9) 

 

Where: 
)()()()(

, ,,,,,
iiii

iii qpnmqpn are non–negative 

integers and
)()()()(

,,,, ,,, i

j

i

j

i

j

i

jijijijij baba βαβα  are complex 

numbers and the empty product denotes unity.  

 

For convergence conditions and other details, in this present 

work it is considered that the above function always satisfied the 

existence and convergence in the range of Integration. 

 

Preliminary results 

The following lemmas are required to establish main results. 
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The Binomial expansion used in our investigation is given by 
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The sufficient conditions of theorem (I) are 
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Proof 

Proof of Theorem (I): Initially ,we obtain  the general class of 

polynomial in series form given by (10) and multivariate I-

function in  type contour integral given by (7).Interchanging the 

orders of summation and integration and taking the generalized 

fractional derivative operator . inside (which is permissible Next 

we express binomial expansion for 
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Finally in view of eq
,
n  (11) and interpreting the result in the 

form of multivariable I-function of (r+1) variables, we get the 

result. 

 

Corollary 1: If we put αβ −= , then under the condition stated 

in theorem (I), we have 
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Conditions of validity are same as in theorem (I).  

 

Corollary 2: If we put and 0=β  in theorem (I),
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Conditions of validity are same as in theorem (I). 

 

Theorem (II) 
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The conditions of validity are same as theorem (I).  

 

Proof of Theorem (II): The proof of theorem (II) can be 

formed on the lines alike to those of theorem (I) we get the form 

as below 
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and then by applying equation (14),  we get the required result. 

 

Special Cases 
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Conditions of validity are same as in theorem (I).  

 

If we put 
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Conditions of validity are same as in theorem (I).   

 

The general class of polynomial [ ]xs
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NP is Jacobi polynomial. 

 

Hence many special cases can be investigated. The case of 

Jacobi polynomial is given by- 
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Provided the sufficient conditions of theorem (I) holds. 

 

Conclusion 

We have obtained the result namely theorem (I) and Theorem 

(II) which satisfied all the condition mention in the statement. 
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