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Abstract: In this study, we examine integrals involving the incomplete H-function of several complex variables in combination with 

general class polynomials represented in product form. By employing definite integrals from well-known mathematical references, we 

derive closed-form results that highlight the interplay between special functions and polynomial structures. The incomplete H-function, 

known for its remarkable generality and applications in multivariate function theory, is here integrated with polynomial structures that 

unify many classical families. The integrals derived are expressed in a simplified and compact form, making them particularly suitable 

for applications in mathematical physics, probability theory, and statistical modeling. These results not only broaden the scope of 

incomplete special functions but also offer efficient tools for handling problems involving products of functions in multidimensional 

settings. Furthermore, the work provides a foundation for future investigations into more general classes of incomplete multivariable 

functions and their applications. 
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1. Introduction 
 

In this part, we recall key definitions and symbols previously 

explored in the literature [1]-[5], [9], [13]-[15] on incomplete 

functions of several complex variables, Srivastava 

polynomials, and unified integrals, which form the basis for 

our discussion. 

 

Incomplete Gamma Function (IGF) 

 

The widely used incomplete gamma function ( ),s v  and 

( ),s v  described as  

( ) 1
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,
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( ) 1, s t

v
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
− − =  ;  ( )( )0; 0  when 0v s v   =          (2) 

 such that their sum yields the complete gamma function:                              

( ) ( ) ( ), ,s v s v s +  =  ;  ( )( )0s                                   (3) 

 

Incomplete H-Function of Several Complex Variables: 

 

H.M. Srivastava and R. Panda defined the incomplete H-

function of several complex variables in a series of studies 

[5], where it is represented in terms of a multiple Mellin–

Barnes contour integral: 
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Where (k=1, 2, …, r)                                     

and 
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The integral in (6) being absolutely convergent under the 

conditions specified by Srivastava et al. [5]. 
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Where , , , , , , ,k k k kM N P Q m n p q  are positive integers and 
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allowable values of the complex variables 1 2, ,..., .rz z z The 
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we then obtain       

   ( )( )1

1 2 1
1

, ,... ... lim 0
r

r

s s

r r j
j m

z z z O z z z
 

 = → ,         (13) 

where  

 
( )

( ) ( )
1

Re , 1,2,...,lim
r

k

j

k k
j m

j

b
s k r

B 

 
 = =
 
 

             (14)        

 

2. General Class Srivastava’s Polynomials 
 

As proposed by Srivastava (1985), the second class of 

multivariable polynomials is defined in the following way. 
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Where ih and ( )1, 2,...,ig i t = are any integers greater than 

zero. The coefficients 1 1[ , ;...; , ]t tA h k h k are represent arbitrary 

constants, which may be real or complex. 

 

By appropriately selecting values for the arbitrary 

coefficients ( )1 1[ , ;...; , ], 0t t iA h k h k k  , the general class of 

polynomials in (15) can be reduced to various well-known 

forms of multivariable polynomials. 

 

3. Preliminaries 
 

Based on the table of integrals, series, and products by I.S. 

Gradshteyn and I.M. Ryzhik [3], we require the following 

integration formulas. 
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4. Main Result 
 

This section presents integrals that combine Srivastava’s 

polynomial with the incomplete H-function of several 

complex variables. 
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expressions are satisfied;  
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Provided that the conditions of incomplete H-function 

 1 2, ,..., rz z z  in (4) are satisfied and the above integral will be 

convergence for condition (10), (11) and (12). 
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Proof: L.H.S. of equation (18) 
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By substituting the definitions of Srivastava’s polynomial 

(15) and the incomplete H-function of several complex 

variables (4), we can write the following expression. 
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By changing the order of integration, we get 
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From the interpretation of equations (4) and (15), we derive 

the desired result. 
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It follows that theorem 1 is verified. 
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Provided that the conditions of incomplete H-function 

 1 2, ,..., rz z z  in (7) are satisfied and the above integral will be 

convergence for condition (10), (11) and (12). 
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By substituting the definitions of Srivastava’s polynomial 

(15) and the incomplete H-function of several complex 

variables (7), we can write the following expression 

 

( ) ( )
1

1

1

1
2

1 1 1

1 1

0 0 10

. .. ... [ , ;...; , ]
! !

t

t

t

hh

gg
t t t

t t

k k t

h g k h g kv
uy w A h k h k

y k k

− −


= =

  − −  
 + +   

   
   

1 1 1

1

2 2

1 ...

t

t

k k

kk

t

v v
x uy w x uy w

y y

 − −

         
+ + + +       

         

 

( )
( ) ( )

1

2

1, 2
...

1

1
,..., ,

2

i i

i

r

R
r

R

r i i ir
i

v
R R R R z uy w dR dy

y



  


−

 
=

      
+ +    

      

   

 

By changing the order of integration, we get 
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From the interpretation of equations (7) and (15), we derive 

the desired result. 
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It follows that theorem 2 is verified. 
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Provided that the conditions of incomplete H-function 

 1 2, ,..., rz z z  in (4) are satisfied and the above integral will be 

convergence for condition (10), (11) and (12). 

 

Proof: L.H.S. of equation (20) 
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By substituting the definitions of Srivastava’s polynomial 

(15) and the incomplete H-function of several complex 

variables (4), we can write the following expression 
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By changing the order of integration, we get 
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From the interpretation of equations (4) and (15), we derive 

the desired result. 
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It follows that theorem 3 is verified. 
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expressions are satisfied;  
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Provided that the conditions of incomplete H-function 

 1 2, ,..., rz z z  in (7) are satisfied and the above integral will be 

convergence for condition (10), (11) and (12). 

 

Proof: L.H.S. of equation (21) 
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By substituting the definitions of Srivastava’s polynomial 

(15) and the incomplete H-function of several complex 

variables (7), we can write the following expression 
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From the interpretation of equations (7) and (15), we derive 

the desired result. 
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It follows that theorem 4 is verified. 
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5. Special Cases: 
 

Corollary 1: 

 

On substituting M=N=P=Q=0 in equation (18) and (19) the 

following new result is obtained 

 
1

1 2

1 2

1
2 2 2

, ,...,

, ,..., 1

0

,..,

t

t

t

g g g

h h h t

v v v
uy w S x uy w x uy w

y y y

  − − − −
                  + + + + + +                            



 
( ) ( )( )

( )

( ) ( )( )
( )

( )

2
1,,

, 1
1 2

1,

,

, 2 4

i

i
i i

i i

i

i i

j jr
pm n

p q i
i i

i
j j

q

a A
v

z uy w dy
y b B u uv w






−

+
=

 
    

 + + =   
     +

 



( ) ( ) ( )
1 2 1 1

1 2 1 11 2

, ,..., 0,1; , ;...; ,1 2
, ,..., 1,1; , ;...; ,, ,...,

4 4 4

t r r

t r tt

g g g m n m nt
h h h p q p q

xx x
S

uv w uv w uv w
  

 
 

+ + +  

( )

( )

( ) ( )( )
( )

( ) ( )( )
( )

( ) ( )( )
( )

( ) ( )( )
( )

1

1

1

1 1
1

1 1 1, 1,

1 1

1, 1,

1 1

1
; ;4 , ;,..., ,2

, ;...; ,
; ;4

r

r

r

t r

r r
j j i

j j j j
j i p p

r rt r
j j j j

q q
j j ir

j i

kz uv w a A a A

b B b B
kz uv w





  

  

−

= =

−

= =

    
− −    +

     
 

     
− −+    

   

 

 



                      (22) 
and 

1

1 2

1 2

1
2 2 2

, ,...,

, ,..., 1

0

,..,

t

t

t

g g g

h h h t

v v v
uy w S x uy w x uy w

y y y

  − − − −
                  + + + + + +                            

  

( ) ( )( )
( )

( ) ( )( )
( )

( )

2
1,,

, 1
1 2

1,

,

, 2 4

i

i
i i

i i

i

i i

j jr
pm n

p q i
i i

i
j j

q

a A
v

z uy w dy
y b B u uv w








−

+
=

 
    

+ + =   
     +

 

  

( ) ( ) ( )
1 2 1 1

1 2 1 11 2

, ,..., 0,1; , ;...; ,1 2
, ,..., 1,1; , ;...; ,, ,...,

4 4 4

t r r

t r tt

g g g m n m nt
h h h p q p q

xx x
S

uv w uv w uv w
  


 

 
+ + +  

 

( )

( )

( ) ( )( )
( )

( ) ( )( )
( )

( ) ( )( )
( )

( ) ( )( )
( )

1

1

1

1 1
1

1 1 1, 1,

1 1

1, 1,

1 1

1
; ;4 , ;,..., ,2

, ;...; ,
; ;4

r

r

r

t r

r r
j j i

j j j j
j i p p

r rt r
j j j j

q q
j j ir

j i

kz uv w a A a A

b B b B
kz uv w





  

  

−

= =

−

= =

    
− −    +

     
 

     
− −+    

   

 

 



                       (23)                    

Similarly, from the equation (20) and (21), we can get new 

results. 
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Similarly, from the equation (20) and (21), we can get new 

results. 

 

6. Conclusion 
 

The incomplete H-function emerges as a fundamental 

structure within the theory of special functions. By varying 

its parameters, one can recover many well-known functions 

such as the incomplete Meijer’s G-function, incomplete Fox–

Wright functions, and incomplete generalized 

hypergeometric functions. Its adaptability further allows the 

formulation of unified integral relations, highlighting its 

significance in advancing mathematical investigations. 
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