
                                                            International Journal of Advanced Multidisciplinary Application | IJAMA 
                                                                                                                              Volume 2 Issue 6 June 2025 

                                                                                                                                      ISSN No: 3048-9350  
 

www.ijama.in 

P a g e  |  1  

 

Summation Formulae for a Series Involving 

the I – Functions of Several Variables  
P C Sreenivas1, T M Vidya2, T M Vasudevan Nambisan3, P V Maya4 

 1Principal, Gurudev Arts and Science College Mathil, Payyanur, 2Assistant Professor, Department of Mathematics, Mahatma 

Gandhi College Iritty, Kannur, Kerala, 3Emeritus Professor, College of Engineering Trikaripur, Kasargod, 4Assistant Professor, 

Department of Mathematics, Mahatma Gandhi College Iritty, Kannur, Kerala 
1sreenivaspc@rediffmail.com, 2vidyatm4@gmail.com, 3tonambisan.tm@gmail.com, 4panakkalveettilmaya@gmail.com  

 

 

Abstract- In this paper, we derive two new summation formulae for a class of series involving I – functions of 

several variables. These functions, which generalize many known special functions, play a crucial role in 

various branches of Mathematical analysis and applied Mathematics. By employing suitable techniques of 

summation and transformation, we establish compact and elegant expressions for these series under certain 

convergence conditions. These results contribute to the ongoing development of summation theorems for 

generalized special functions and may further applications in Mathematical analysis.   
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1. Introduction 

Notations and Results used: 

( )
n

a
  
stands  for   ( ) ( )1...1 −++ naaa . 

( )

( )
( ) , 1n

a n
a n

a

 +
= 


                           (1.1)  

( )(1) ( )

1
; ,..., ;r

j j j j p
a A  stands for ( ) ( ) ( )(1) ( ) (1) ( ) (1) ( )

1 1 1 1 2 2 2 2; ,..., ; , ; ,..., ; ,..., ; ,..., ;r r r

p p p pa A a A a A      .  

The generalized Fox’s H-function, namely I-function of r-variables introduced by Prathima, Nambisan, 

and Santha Kumari [4, p.38] is defined and represented as: 

],......,[ 1 rzzI  

      

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

1

1 1

1 1

1

1 1 1 1

1 1 11

0, : , ;...; ,

, : , ;...; ,

1 1 1 1

1 1 1

( ; ,..., ; ) : ( , ; ) ;...; ( , ; )

( ; ,..., ; ) : ( , ; ) ;...; ( , ; )

r

r r

r r

r

r r r r

j j j j P j j j p j j j p

n m n m n

p q p q p q

r r r r
r j j j j Q j j j q j j j q

a A c C c Cz

I

z b B d D d D

   

   

 
 
 =
 
  

 

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

1
11111

1

1

r

s

r

s

rr

L Lr

rr
dsdszzssss r

  =             (1.2) 

where  ),...,( 1 rss  and risii ,...,2,1),( =
 
are given by, 

mailto:sreenivaspc@rediffmail.com
mailto:2vidyatm4@gmail.com
mailto:tonambisan.tm@gmail.com
mailto:4panakkalveettilmaya@gmail.com


                                                            International Journal of Advanced Multidisciplinary Application | IJAMA 
                                                                                                                              Volume 2 Issue 6 June 2025 

                                                                                                                                      ISSN No: 3048-9350  
 

www.ijama.in 

P a g e  |  2  

 

( )

( ) ( )

1
1

1

1 1
1 1

(1 )

( ,..., ) ,

(1 ) ( )

j

j j

rn
A i

j j i
j

i
r r rq p

B Ai i

j j i j j i
j j n

i i

a s

s s

b s a s





 

=
=

= = +
= =

 − +

=

 − +   −



 

  

  (1.3) 

( )
( ) ( )

( )
( ) ( )

( )
( ) ( )

( )
( ) ( )

1 1

1 1

( ) (1 )
( ) .

(1 ) ( )

i ii i
j j

i ii i
j j

i i

m n
D Ci i i i

j j i j j i
j j

i i q p
D Ci i i i

j j i j j i
j m j n

d s c s
s

d s c s

 


 

= =

= + = +

 −  − +
=

  − +   −

                      (1.4) 

 Also ( )0 ( 1,..., ), 1, , , , 1,..., , , ,i j j j jz i r m n p q j r n p q = = − =
  

are non-negative integers    

such that ( )0 , 0, 0 , 0 1,2....,j j j jn p q m q n p j r       =
 

(not all zero 

simultaneously). ( ) ( )1,2,..., , 1, 2..., ,
i

j j p i r = =
   

( ) ( )1,2,..., , 1, 2,..., ,
i

j j q i r = =
  

( ) ( )1,2,..., , 1,2,..., ,
i

j ij p i r = = and  ( ) ( )1,2,..., , 1,2,...,
i

j ij q i r = =
 

are positive numbers.  

( )1, 2,..., ,ja j p= ( )1, 2,..., ,jb j q= ( ) ( )1,2,..., , 1, 2,..., ,
i

j ic j p i r= = and

( ) ( )1, 2, ..., , 1, 2, ...,
i

j j q i rid = =
  

are  complex numbers.  The exponents     ( )1, 2,..., ,jA j p=
   

( )1, 2,..., ,jB j q=
    

( ) ( )1,2,..., , 1, 2,..., ,
i

j iC j p i r= =
 

and ( ) ( )1,2,..., , 1,2,...,
i

j iD j q i r= =
 

of   

various  gamma functions   may  take non integer   values. The   I-function of    r-variables   is analytic 

if  

 
( ) ( ) ( ) ( ) ( ) ( )

1 1 1 1

0, 1,2,..., .
i ip qp q

i i i i i i

i j j j j j j j j

j j j j

A B C D i r   
= = = =

 = − + −  =   
 

The integral (1.2) converges absolutely if   ( ) iiz 
2

1
arg  ,  ri ,...,2,1=       where         

 

 ( ) ( ) ( ) ( ) ( ) ( )

1 1 1 1

i i

i

m qp q
i i i i i i

i j j j j j j j j

j n j j j m

A B D D   
= + = = = +

 = − − + −     

                         

( ) ( ) ( )

1 1

0
i i

i

n p
i i i i

j j j j

j j n

C C 
= = +

+ −    .       (1.5)

 

For further details refer [4]. 

Dixon’s theorem [2] 
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2. Result - I: A summation formula for a series involving I-functions of several variables 
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Proof: 

Express the I-function of r- variables on the left-hand side of (2.1) as a contour integral using (1.2), then 

simplify it by successively applying (1.7) and (1.6), leading to a reduced form. Finally, by interpreting 

this resulting integral with the help of (1.2), we arrive the right-hand side of (2.1). 

 

3. Special Cases:  
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4. Result - II: A Summation formula for a double series involving I-function of several variables 
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 When  0n p q= = =   and 1r =  and specializing the parameters of (5.1), (5.1) reduces to:  
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where 
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provided that the conditions are similar to that of (4.1) with 0n p q= = =   and 1r = . 

 When (1) (1) 1j jC D= = , (5.2) reduces to the result involving the H-functions of one variable. 
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where  

( ) ( ) ( )
1

(1) (1)

1 1 2 1
1 , , 1 2 ,2 , , ,j j p

I c      = − − − −  

( ) ( ) ( )
1

(1) (1)

2 1 21
, , 1 , , 1 2 ,2 ,j j q

I d       = − − − −  

( ) ( ) ( )
1

(1) (1)1 1
3 2 2 2 2 2 1

, , , , , ,T
j j p

I c
     = − − + + +  

( ) ( ) ( )
1

(1) (1) 1 1
4 2 2 2 2 21

, , , , ,T
j j q

I d
     = − + − + + . 

provided that the conditions are similar to that of (4.1) with 0n p q= = = , (1) (1) 1j jC D= =  and 1r = . 
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