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I. Introduction 
The new modified H-function that is generalization  studied by Kantesh Gupta and VandanaAgarwal [12] will 

be defined and represented in the following manner. 

H(s1,s2,….,sr) = 𝐻
𝑃,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑟 ,𝑁(𝑟)

 [F1(x1 , ……., xr); 𝜌1,……….,𝜌𝑟 ;  𝑆1,…… . . 𝑆𝑟 ] 

                        =  

 …… . .
∞

𝑑1
  (𝑆𝑖)

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑟 ,𝑁(𝑟)

 

𝑠1

⋮
𝑠𝑟

.
 𝑏𝑗  ; 𝛽𝑗

1 ;…….𝛽𝑗
 𝑟  1,𝑄∶ 𝑑𝑗

1  ,𝜂𝑗
1 1,𝑄∶ …….; 𝑑𝑗

(𝑟) ,𝜂𝑗
(𝑟) 1,𝑄(𝑟)

 𝑎𝑗  ; 𝛼𝑗
1;…….𝛼𝑗

 𝑟  1,𝑃∶ 𝐶𝑗
1  ,𝛾𝑗

1 1,𝑃∶ …….; 𝐶𝑗
(𝑟) ,𝛾𝑗

(𝑟) 1,𝑃(𝑟)

  F1(x1 , 

…., xr)dx1…....dxr    ……………………………………(1.1.1) 

Where F1(x1 , …., xr) = f(a1 𝑥1
2 − 𝑑1

2𝑈(𝑥1 − 𝑑1) , ………,an 𝑥𝑟
2 − 𝑑𝑟

2𝑈(𝑥𝑟 − 𝑑𝑟)) 

 x1> d1> 0 , ………., xr>dr> 0            ……………………………………………(1.1.2) 

Here  𝑈(𝑥𝑖 − 𝑑) (i= 1, 2, ……, r) is the well known Heaviside’s unit function. Further we assume the 

functionf1(x1 , …., xr) on 𝑅+
(𝑛)which are infinitely differentiable with partial derivatives of any order such that 

 f1(x1 , …., xr) =  
𝑜  𝑥𝑖 

𝑤𝑖 (max{ 𝑥1 ,…… . ,  𝑥𝑟  } → 0)

𝑜  𝑥𝑖 
−𝑇𝑖        (min{ 𝑥1 ,…… . ,  𝑥𝑟  } → ∞

  ……………….(1.1.3) 

The function defined by (1.1.1) exists provided the following (sufficient) conditions are satisfied: 

(i)  |argSi| < ½ 𝜋
Ω 𝑖

𝑘𝑖
 

Where 

Ω𝑖  = - 𝛼𝑗
(𝑖)𝑝

𝑗=1 -  𝛽𝑗
(𝑖)𝑄

𝑗=1  +  𝛾𝑗
(𝑖)𝑁𝑖

𝑗=1  -  𝛾𝑗
(𝑖)𝑝𝑖

𝑗=𝑁𝑖+1  +  𝜂𝑗
(𝑖)𝑀𝑖

𝑗=1 -  𝜂𝑗
(𝑖)𝑄𝑖

𝑗=𝑀𝑖+1 >0 

(ii) ℜ(𝜔𝑖) + 1 > 0 

(iii) ℜ(𝜌𝑖 −  𝜏𝑖) + 𝑘𝑖𝑚𝑎𝑥1≤𝑗≤𝑁𝑟 [ℜ
(𝐶𝑗

(𝑖)

𝛾𝑗
(𝑖) ]< 0 , ∀ i∈ {1, …… . r}. 

The multivariable H-function has been studied extensively by Srivastava and Panda in their two basic paper on 

the subject. In this paper, we shall defined and represent it in the following manner[11]. 

H(z1,z2,….,zr) = 𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑟 ,𝑁(𝑟)

 

𝑧1

⋮
𝑧𝑟

.
 𝑏𝑗  ; 𝛽𝑗

1
;…….𝛽𝑗

 𝑟 
 1,𝑄∶ 𝑑𝑗

1  ,𝜂𝑗
1 1,𝑄∶ …….; 𝑑𝑗

(𝑟) ,𝜂𝑗
(𝑟) 1,𝑄(𝑟)

 𝑎𝑗  ; 𝛼𝑗
1 ;…….𝛼𝑗

 𝑟  1,𝑃∶ 𝐶𝑗
1  ,𝛾𝑗

1 1,𝑃∶ …….; 𝐶𝑗
(𝑟) ,𝛾𝑗

(𝑟) 1,𝑃(𝑟)

  

      =
1

(2𝜋𝜔 )𝑟
 …… .

.

𝐿1
 𝜓(𝜉1  ,……𝜉𝑟)

.

𝐿𝑟
 {𝜙𝑖(𝜉𝑖)𝑧𝑖

𝜉𝑖𝑟
𝑖=1 d𝜉1  ,……d𝜉𝑟……………(1.1.4) 

Where 𝜔 =  −1 

 𝜙𝑖(𝜉𝑖)= 
 Γ(𝑑𝑗

(𝑖)𝑀𝑖
𝑗=1

 − 𝜂𝑗
 𝑖 𝜉𝑖)  Γ(1 − 𝑐𝑗

 𝑖 𝑁𝑖
𝑗=1

 − 𝛾𝑗
 𝑖 𝜉𝑖)

 Γ(1− 𝑑𝑗
(𝑖)𝑄𝑖

𝑗=𝑀𝑖+1
+𝜂𝑗

 𝑖 𝜉𝑖) Γ( 𝑐𝑗
 𝑖 𝑃𝑖

𝑗=𝑁𝑖+1
 − 𝛾𝑗

 𝑖 𝜉𝑖)
 , ∀ i∈ {1, …… . r}……..(1.1.5) 

 𝜓(𝜉1  ,…𝜉𝑟)= 
 Γ(1 − 𝑎𝑗
𝑁
𝑗=1 + 𝛼𝑗

 𝑖 𝜉𝑖
𝑟
𝑖=1  )

 Γ(𝑎𝑗−  𝛼𝑗
 𝑖 𝜉𝑖

𝑟
𝑗=1 ).𝑃

𝑗=𝑁+1  Γ(1 − 𝑏𝑗
𝑄
𝑗=1 +  𝛽𝑗

 𝑖 𝜉𝑖
𝑟
𝑖=1 )

 , ∀ i∈ {1, …… . r}  

……………(1.1.6) 
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For the convergence, existence conditions and other details of the multivariable H-function, we refer to the book 

mentioned. 

In this paper, we shall study the fractional integral operator involving multivariable H-function, which is 

generalization of an operator studied by Sexena and Kumbhat [9] and dcefined as follows: 

𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼
 [f1(x1 , ……., xn)] =   rixi

−𝜂 i−𝑟iα−1 𝑛
𝑖=1  … . .

𝑥1

𝑡1=0
   (ti

𝜂 i (xi
𝑟i − ti

𝑟i )𝑛
𝑖=0  

𝑥𝑛
𝑡𝑛=0

 = 

𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑛 ,𝑄(𝑛 )
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑛 ,𝑁(𝑛 )

 
 
 
 
 
 𝐾1  

𝑡1
𝑟1

𝑥1
𝑟1
 

𝑚1

 1 −
𝑡1
𝑟1

𝑥1
𝑟1
 

𝑛1

⋮

𝐾𝑛  
𝑡𝑛
𝑟𝑛

𝑥𝑛
𝑟𝑛
 

𝑚𝑛

 1−
𝑡𝑛
𝑟𝑛

𝑥𝑛
𝑟𝑛
 

𝑛𝑛
.
 𝑏𝑗  ; 𝛽𝑗

1;…….𝛽𝑗
 𝑟  1,𝑄∶ 𝑑𝑗

1  ,𝜂𝑗
1 1,𝑄∶ …….; 𝑑𝑗

(𝑟) ,𝜂𝑗
(𝑟) 1,𝑄(𝑟)

 𝑎𝑗  ; 𝛼𝑗
1;…….𝛼𝑗

 𝑟  1,𝑃∶ 𝐶𝑗
1  ,𝛾𝑗

1 1,𝑃∶ …….; 𝐶𝑗
(𝑟) ,𝛾𝑗

(𝑟) 1,𝑃(𝑟)

 
 
 
 
 
 

 

f(t1 , …., tn)dt1…....dtn …………………………………(1.1.7) 

where N , P , Q , Mi , Ni , Pi , Qi are non negative integrals such that N = P =0 , Q = 0 , Mi = Qi= 0 and Ni = Pi = 

0 and |arg𝐾𝑖 | < ½ Ω`
𝑖𝜋 (Ω`

𝑖>0) 

Ω𝑖  = - 𝛼𝑗
(𝑖)𝑝

𝑗=𝑁+1 -  𝛽𝑗
(𝑖)𝑄

𝑗=1  +  𝛾𝑗
(𝑖)𝑁𝑖

𝑗=1  -  𝛾𝑗
(𝑖)𝑝𝑖

𝑗=𝑁𝑖+1  +  𝜂𝑗
(𝑖)𝑀𝑖

𝑗=1 -  𝜂𝑗
(𝑖)𝑄𝑖

𝑗=𝑀𝑖+1 >0 

Here ri , mi , ni are non-negative integrals. The (sufficient) condition of validity of operator are given below 

(1) ℜ(𝜂𝑖) +rimi𝑚𝑖𝑛1≤𝑗≤𝑀𝑖
 ℜ(

𝑑𝑗
(𝑖)

𝜂𝑗
(𝑖))   + 1 > 0 (i = 1, ……, n) 

(2) ℜ(𝛼) +ni𝑚𝑖𝑛1≤𝑗≤𝑀𝑖
 ℜ(

𝑑𝑗
(𝑖)

𝜂𝑗
(𝑖))   + 1 > 0 (i = 1, ……, n) 

1.2. Main Theorem 

In this section we first prove our main result as detailed below. 

Theorem : 

If  H(s1,s2,….,sr)  =  

 …… . .
∞

𝑑1
  (𝑆𝑖)

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑟 ,𝑁(𝑟)

 

𝑠1

⋮
𝑠𝑟

.
 𝑏𝑗  ; 𝛽𝑗

1 ;…….𝛽𝑗
 𝑟  1,𝑄∶ 𝑑𝑗

1  ,𝜂𝑗
1 1,𝑄∶ …….; 𝑑𝑗

(𝑟) ,𝜂𝑗
(𝑟) 1,𝑄(𝑟)

 𝑎𝑗  ; 𝛼𝑗
1;…….𝛼𝑗

 𝑟  1,𝑃∶ 𝐶𝑗
1  ,𝛾𝑗

1 1,𝑃∶ …….; 𝐶𝑗
(𝑟) ,𝛾𝑗

(𝑟) 1,𝑃(𝑟)

  F1(x1 , 

…., xr)dx1…....dxr 

And  

𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼
 [f1(x1 , ……., xn)] =   rixi

−𝜂 i−𝑟iα−1 𝑛
𝑖=1  … . .

𝑥1

𝑡1=0
   (ti

𝜂 i (xi
𝑟i −

t i

𝑟i

)𝑛
𝑖=0  

𝑥𝑛
𝑡𝑛=0

 = 

𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑛 ,𝑄(𝑛 )
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑛 ,𝑁(𝑛 )

 
 
 
 
 
 𝐾1  

𝑡1
𝑟1

𝑥1
𝑟1
 

𝑚1

 1 −
𝑡1
𝑟1

𝑥1
𝑟1
 

𝑛1

⋮

𝐾𝑛  
𝑡𝑛
𝑟𝑛

𝑥𝑛
𝑟𝑛
 

𝑚𝑛

 1−
𝑡𝑛
𝑟𝑛

𝑥𝑛
𝑟𝑛
 

𝑛𝑛
.
 𝑏𝑗  ; 𝛽𝑗

1;…….𝛽𝑗
 𝑟  1,𝑄∶ 𝑑𝑗

1  ,𝜂𝑗
1 1,𝑄∶ …….; 𝑑𝑗

(𝑟) ,𝜂𝑗
(𝑟) 1,𝑄(𝑟)

 𝑎𝑗  ; 𝛼𝑗
1;…….𝛼𝑗

 𝑟  1,𝑃∶ 𝐶𝑗
1  ,𝛾𝑗

1 1,𝑃∶ …….; 𝐶𝑗
(𝑟) ,𝛾𝑗

(𝑟)  1,𝑃(𝑟)

 
 
 
 
 
 

 

f(t1 , …., tn)dt1…....dtn ………………………………….(1.2.1) 

Then 

 𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼
H(s1,s2,….,sr)  =   …… . .

∞

𝑑1
   𝑆𝑖 

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
 

𝐻𝑟+𝑃,𝑟+𝑄 ∶𝑃1+1 ,𝑄1 ;….;𝑃𝑟+1,𝑄𝑛 ;𝑃1 ,𝑄1   ;…..;𝑃𝑟 ,𝑄𝑟

0,𝑟+𝑁:𝑀1 ,1+𝑁1;…;𝑀𝑟 ,1+𝑁𝑛 ; 𝑀1 ,𝑁1;…….;𝑀𝑟 ,𝑁𝑟

 
 
 
 
 
 
𝐾1                                      

⋮             𝐴∗:𝐶∗

𝐾𝑟
(𝑠1)𝑘1

⋮             𝐵∗:𝐷∗

(𝑠𝑟)𝑘𝑟  
 
 
 
 
 

 

     F1(x1 , …., xr)dx1…....dxr………………………(1.2.2) 

Where 

𝐴∗ =  

 
 
 
 
 
 

 
 
 
 
  1 −  

𝜂1+𝜌1

𝑟1
 ;  𝑚1 ,  0 ,… . . , 0       

𝑛−1

 ,
𝑘1

𝑟1
 ,  0 ,… . . , 0       

𝑛−1

  , 1−  
𝜂2+𝜌2

𝑟2
 ;  0,𝑚2 ,  0 ,… . . , 0       

𝑛−1

, 0 ,
𝑘2

𝑟2
 ,  0 ,… . . , 0       

𝑛−2

 ,

.

.

.

…… , 1−  
𝜂𝑛+𝜌𝑛
𝑟𝑛

 ;  0 ,… , 0     
𝑛−1

,𝑚𝑛 ,  0 ,… , 0     
𝑛−1

 ,
𝑘𝑛
𝑟𝑛
  𝑎𝑗 ;𝛼𝑗

1,… . ,𝛼𝑗
𝑛 ,  0 ,… . . , 0       

𝑛

 

1 ,𝑃
.

  𝑎𝑗 ;  0 ,… . . , 0       
𝑛

,𝛼𝑗
1 ,… . ,𝛼𝑗

𝑛 , 

1 ,𝑃1
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𝐵∗ = 

 
 
 
 
 
 
 

 
 
 
 
 
 
 −𝛼 −  

𝜂1+𝜌1

𝑟1
 ;  (𝑚1 + 𝑛1),  0 , . . , 0     

𝑛−1

 ,
𝑘1

𝑟1
 ,  0 , . . , 0     

𝑛−1

 , 

−𝛼 −  
𝜂2+𝜌2

𝑟2
 ;  0, (𝑚2 + 𝑛2),  0 , . . . , 0     

𝑛−1

, 0 ,
𝑘2

𝑟2
 ,

 0 ,… . . , 0       
𝑛−2

 ,

.

.

.

…… , −𝛼 −  
𝜂𝑛+𝜌𝑛

𝑟𝑛
 ;  0 ,… , 0     

𝑛−1

, (𝑚𝑛 + 𝑛𝑛 ,  0 ,… , 0     
𝑛−1

 ,
𝑘𝑛

𝑟𝑛
  𝑏𝑗 ;𝛽𝑗

1 ,… . ,𝛽𝑗
𝑛 ,  0 ,… . . , 0       

𝑛

 

1 ,𝑄
.

  𝑏𝑗 ;  0 ,… . . , 0       
𝑛−1

,𝛽𝑗
1,… . ,𝛽𝑗

𝑛 , 

1 ,𝑄1

 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

𝐶∗ =  
 −𝛼,𝑛1 ,  𝑐𝑗

1 , 𝛾𝑗
1 

1,𝑃1
;   −𝛼,𝑛2 ,  𝑐𝑗

2, 𝛾𝑗
2 

1,𝑃2
;…… ;   −𝛼,𝑛𝑛 ,  𝑐𝑗

𝑛 , 𝛾𝑗
𝑛 

1,𝑃𝑛
;   𝑐𝑗

1 , 𝛾𝑗
1 

1,𝑃1
;

(𝑐𝑗
2 , 𝛾𝑗

2)1,𝑃2
;… . ;  (𝑐𝑗

𝑛 , 𝛾𝑗
𝑛)1,𝑃𝑛

  

𝐷∗ =   𝑑𝑗
1 , 𝜂𝑗

1 
1,𝑄1

;   𝑑𝑗
2, 𝜂𝑗

2 
1,𝑄2

;…… . ;   𝑑𝑗
𝑛 , 𝜂𝑗

𝑛 
1,𝑄𝑛

  

Provided that 

(i)    |argSi| < ½ 𝜋
Ω𝑖

𝑘𝑖
     (Ω𝑖 > 0) 

(ii)     |arg𝐾𝑖 | < ½ Ω`
𝑖𝜋 (Ω`

𝑖>0)        

(iii) ri , mi , ni are non-negative integers. 

(iv) ℜ(𝜔𝑖) + 1 > 0 

And  ℜ(𝜌𝑖 −  𝜏𝑖) + 𝑘𝑖𝑚𝑎𝑥1≤𝑗≤𝑁𝑟 [ℜ
(𝐶𝑗

(𝑖)

𝛾𝑗
(𝑖) ]< 0 , ∀ i∈ {1, …… . r}. 

(v) ℜ(𝜂𝑖) +rimi𝑚𝑖𝑛1≤𝑗≤𝑀𝑖
 ℜ(

𝑑𝑗
(𝑖)

𝜂𝑗
(𝑖))   + 1 > 0 (i = 1, ……, n) 

And ℜ(𝛼) +ni𝑚𝑖𝑛1≤𝑗≤𝑀𝑖
 ℜ(

𝑑𝑗
(𝑖)

𝜂𝑗
(𝑖))   + 1 > 0 (i = 1, ……, n) 

(vi) ℜ(
𝜂𝑖+𝜌𝑖

ri
) + mi𝑚𝑖𝑛1≤𝑗≤𝑀𝑖

 ℜ(
𝑑𝑗

(𝑖)

𝜂𝑗
(𝑖))  > 0 

Proof: 

 On substituting the value of H(s1,……,sr) from (1.1.2) and left hand side of (1.2.1), we get 

𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼
H(s1,……,sr)  =    rixi

−𝜂 i−𝑟iα−1 𝑛
𝑖=1  … . .

𝑥1

𝑡1=0
   (ti

𝜂 i (xi
𝑟i − ti

𝑟i )α𝑛
𝑖=0  

𝑥𝑛
𝑡𝑛=0

 

.𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑛 ,𝑄(𝑛 )
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑛 ,𝑁(𝑛 )

 𝐾1  
𝑡1
𝑟1

𝑠1
𝑟1
 

𝑚1

 1 −
𝑡1
𝑟1

𝑠1
𝑟1
 

𝑛1

… . .𝐾𝑛  
𝑡𝑛
𝑟𝑛

𝑠𝑛
𝑟𝑛
 

𝑚𝑛

 1 −
𝑡𝑛
𝑟𝑛

𝑠𝑛
𝑟𝑛
 

𝑛𝑛

  

. …… . .
∞

𝑑1

   𝑡𝑖𝑥1 
𝜌𝑖−1

𝑟

𝑖=1

∞

𝑑𝑟

.𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1;……….;𝑀 𝑟 ,𝑁(𝑟)

  𝑡1𝑥1 
𝑘1 ,…… ,  𝑡𝑛𝑥𝑛 

𝑘𝑛   

  .  F1(x1,… . , xr)dx1 … . . . . dxr dt1…....dtr ………………………………(1.2.3) 

Now interchanging the order of xi and ti integral which is permissible under the conditions, we obtain 

𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼  H(s1 ,…… , sr)  =   rixi
−𝜂 i−𝑟iα−1 𝑛

𝑖=1  … . .
∞

𝑑1
   𝑥𝑖 

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
. F1(x1,… . , xr) 

. {  … . .
𝑠1

𝑡1=0

   (ti
𝜂 i +𝜌𝑖−1(si

𝑟i − ti
𝑟i )α

𝑛

𝑖=0

 
𝑠𝑛

𝑡𝑛=0

  

 

.𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑛 ,𝑄(𝑛 )
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑛 ,𝑁(𝑛 )

 𝐾1  
𝑡1
𝑟1

𝑠1
𝑟1
 

𝑚1

 1 −
𝑡1
𝑟1

𝑠1
𝑟1
 

𝑛1

… . .𝐾𝑛  
𝑡𝑛
𝑟𝑛

𝑠𝑛
𝑟𝑛
 

𝑚𝑛

 1 −
𝑡𝑛
𝑟𝑛

𝑠𝑛
𝑟𝑛
 

𝑛𝑛

  

.𝐻
𝑃 ,𝑄 ∶𝑃1 ,𝑄1   ;……….;𝑃 𝑟 ,𝑄(𝑟)
𝑂 ,𝑁:𝑀1 ,𝑁1 ;……….;𝑀 𝑟 ,𝑁(𝑟)

  𝑡1𝑥1 
𝑘1 ,…… ,  𝑡𝑛𝑥𝑛 

𝑘𝑛  dt1…....dtn} dx1 … . . . . dxn  

…………………………(1.2.4) 

Further, on expressing both the multivariable H-function in terms of their corresponding Mellin-Barnes contour 

integral with the help of (1.1.4) and changing the order of contour integral and ti integrals, we arrive at the 

following result: 

𝑅𝑥1 ,…….,𝑥𝑛 ,𝑟𝑛

𝜂1 ,…….,𝜂𝑛 ,𝛼  H(s1 ,…… , sr)  =  =𝑖 1𝑛  
𝑟1

𝑠𝑖
  … . .

∞

𝑑1
   𝑆𝑖 

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
. F1(x1,… . , xr) 
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 1

 2𝜋𝜔 2𝜋
 …… .

.

𝐿1

  …… . .
.

𝐿′ 𝑛

.

𝐿′ 1

𝜓 𝜉1  ,……𝜉𝑟 𝜓
′ 𝜉′

1
 ,……𝜉′

𝑟
 

.

𝐿𝑛

 {𝜙𝑖(𝜉𝑖)𝐾𝑖
𝜉𝑖

𝑛

𝑖=1

. =
𝑖

1𝑛  ∅i
′  𝜉i

′ si 
K i𝜉i

′
    … . .

𝑠1

𝑡1=0

   
𝑡𝑖
𝑟𝑖

𝑠𝑖
𝑟𝑖
 

𝜂 i +𝜌 𝑖
𝑟𝑖

+𝑚 𝑖𝜉𝑖+
K i𝜉 i

′ −1

ri
 1 −

𝑡𝑖
𝑟𝑖

𝑠𝑖
𝑟𝑖
 

𝛼+𝑛𝑖𝜉𝑖

𝑑𝑡1 … .𝑑𝑡𝑛

𝑛

𝑖=0

𝑠𝑛

𝑡𝑛=0

 

. d𝜉1 ,…… d𝜉𝑛𝑑𝜉1
′ …… . .𝑑𝜉n

′  
 
 
 
 
 
 
 
 

 

. dx1 … . . . . dxn……(1.2.5) 

Next, we transform the ti integrals to well know multiple Beta integrals by the following transformation: 

1 −
𝑡𝑖
𝑟𝑖

𝑠𝑖
𝑟𝑖

 = yi or ti = Si(1− 𝑦𝑖)
1
𝑟𝑖   ……………………………………(1.2.6) 

Further, we evaluate the multiple Beta integrals thus obtained and finally on reinterpreting expression thus 

obtained in terms H-functions of multivariable, we easily arrive at the right hand side of the main theorem after 

a little simplification. 

 

1.3  Special Cases: 

On reducing the multivariable H-function involved in (1.1.2) to the product wright generalized Bessel function, 

Mittag-Leffler function and the multivariable H-function occurring in (1.2.1) to Appell function F1, we arrive at 

the following after a little simplification. 

 

Corollary 1 

If  

H(s1 , s2) =  … . .
∞

𝑑1
   𝑆𝑖 

𝜌𝑖−12
𝑖=1

∞

𝑑𝑛
.  𝑠1𝑥1 𝐸𝛾 ,𝜇  −𝑠2𝑥2 

𝜐

𝜆
𝐹(𝑥1 , 𝑥2)𝑑𝑥1𝑑𝑥2 

And  

𝑅𝑥1 ,𝑥2 ;1,1
𝜂1 ,𝜂2;𝛼

[f(x1,x2)] =   𝑥𝑖 
−𝜂𝑖−𝛼−12

𝑖=1   … . .
𝑥1

𝑡1=0
   𝑡𝑖

𝜂𝑖(𝑥𝑖 − 𝑡𝑖)
𝛼 2

𝑖=1
𝑥𝑛
𝑡𝑛=0

  

.F1(a, c, e; b; 
𝑡1

𝑥1
 , 
𝑡2

𝑥2
)f(t1t2)dt1dt2……………………………………(1.3.1) 

Then 

𝑅𝑠1 ,𝑠2;1,1
𝜂1 ,𝜂2;𝛼

[H1(s1 , s2)] = 
 Γ 1+𝛼  2Γ(𝜂1  + 𝜌1) Γ(𝜂2  + 𝜌2)

Γ 1+𝛼+ 𝜂1 + 𝜌1 Γ 1+𝛼+ 𝜂2 + 𝜌2 Γ(1+𝜆)Γ(𝜇 )
 . … . .

∞

𝑑1
   𝑆𝑖 

𝜌𝑖−12
𝑖=1

∞

𝑑𝑛
. 

   𝐹3 ;0 ;0 ; 1 ; 1
3 ;1 ;1 ;0 ;1  

 𝐴1
∗

𝐵1
∗

:
:
  𝐶1

∗

𝐷1
∗  ; 1,1,−𝑠1𝑥1 − 𝑠2𝑥2  F(x1,x2)dx1dx2……………….(1.3.2) 

Where 
 𝐴1
∗  =   𝜂1 + 𝜌1  ; 1 , 0 , 1 , 0 , (𝜂2  +  𝜌2  ;  1 , 0 , 1 , 0), (𝑎 , 1 , 1 , 0 , 0)  

𝐵1
∗ =   1 + 𝛼 +  𝜂1 + 𝜌1; 1 , 0 , 1 , 0 ,  1 + 𝛼 +  𝜂2  +  𝜌2  ; 1 , 0 , 1 , 0 , (𝑏 , 1 , 1 , 0 , 0)  

𝐶1
∗ =   𝑐, 1 ;  𝑒, 1 ;− ; (1,1)  
𝐷1
∗ =  − ;  − ;  1 + 𝜆, 𝜈 ; (𝜇 , 𝛾)  

The conditions of validity of corollary 1 can be easily derived from the existence condition of the main 
theorem. 
Again, if we reduce H- function of several variable involved in (1.1.2) to the product of Whittaker function and 
multivariable H-function involved in (1.2.1) to a generalized hyper geometric function of several variable, we 
easily obtain the following corollary after a little simplification. 
 
Corollary 2. 
If 

H2(s1,….,sr) =  … . .
∞

𝑑1
   𝑆𝑖 

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
 𝑒−

𝑠𝑖
2 𝑟

𝑖=1 𝑊𝜆𝑖 ,𝜇 𝑖
(𝑠𝑖)F(x1,……xr)dx1,……..dxr 

And  

𝑅2𝑠1 ,…….,𝑠𝑛 ;1,….,1
𝜂1 ,……,𝜂𝑛 ;𝛼 [f(x1,…., xn)] =   𝑥𝑖 

−𝜂𝑖−𝛼−1𝑛
𝑖=1   … . .

𝑥1

𝑡1=0
   𝑡𝑖

𝜂𝑖(𝑥𝑖 − 𝑡𝑖)
𝛼 𝑛

𝑖=1
𝑥𝑛
𝑡𝑛=0

 . 

    pFq 
(𝑎𝑗 )𝑃;

(𝑏𝑗 )𝑄;
 (1−

𝑡𝑖

𝑥𝑖
)𝑛

𝑖=1  f(t1,…….,tn)dt1……dtn………(1.3.3) 

then 

𝑅2𝑠1 ,…….,𝑠𝑛 ;
1,…,1

𝑛

𝜂1 ,……,𝜂𝑛 ;𝛼
[H2(s1,….,sr)] = 

 Γ(𝑏𝑗 )
𝑄
𝑗=1

 Γ(𝑎𝑗 )𝑃
𝑗=1

 … . .
∞

𝑑1
   𝑆𝑖 

𝜌𝑖−1𝑟
𝑖=1

∞

𝑑𝑟
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𝑅𝑝 ,𝑛+𝑄∶ 1,1;……;1,1       
𝑛−𝑡𝑖𝑚𝑒𝑠

2,2;…….;2,2         
𝑛−𝑡𝑖𝑚𝑒𝑠

0,𝑝        ∶1,1;….,1,1;2,1;….,2,1   

 
 
 
 
 
 

−1
                           ⋮      𝐴2

∗  ∶    𝐶2
∗

−1
𝑠1

                         ⋮         𝐵2
∗  ∶    𝐷2

∗

𝑠𝑛  
 
 
 
 
 

F(x1,……xn)dx1,……..dxn 

………….………(1.3.4) 

Where 

 𝐴2
∗  =  1− 𝑎𝑗 ;  1,… ,1   

𝑛

 ;  0,… ,0   
𝑛

 

1,𝑃

 

 𝐵2
∗ = 

 
 
 
 
  −𝛼 − 𝜂1 − 𝜌1; 1, 0,… ,0   

𝑛

;  1, 0,… ,0   
𝑛

 , −𝛼 − 𝜂2 − 𝜌2; 0,1, 0,… ,0   
𝑛−2

;  0,1, 0,… ,0   
𝑛−2

 ,…… . . ,

 −𝛼 − 𝜂𝑛 − 𝜌𝑛 ;  0,… ,0   
𝑛−1

;  1, 0,… ,0   
𝑛−1

  1 − 𝑏𝑗 ;  1,… ,1   
𝑛

 ;  0,… ,0   
𝑛

 

1,𝑄

, . .
 
 
 
 
 

 

 𝐶2
∗=   −𝛼, 1 ;… . ; (−𝛼, 1)             

𝑛−𝑡𝑖𝑚𝑒𝑠

;  1 − 𝜂1 − 𝜌1 − 1 ,  1 − 𝜆1 , 1 ;… . . ;  1 − 𝜂𝑛 − 𝜌𝑛 − 1 , (1 − 𝜆1 , 1)  

 𝐷2
∗ =   0,1 ;… . (0,1)         

𝑛−𝑡𝑖𝑚𝑒𝑠

;  
1

2
± 𝜇1, 1 ;…… ;  

1

2
± 𝜇1, 1   

 
The conditions of validity of corollary 2 follow easily from the conditions of the main theorem. Finally if we 

reduce both multivariable H-functions involved in the main theorem to the H-functions, we get a known result 

of Gupta[10] 

 

II. Conclusion 
 In the present paper, we investigate the generalization studied by Kantash Gupta and VandanaAgarwal 

[12]. Also we obtain the number of special cases of our main theorem, which arte related with multivariable H-

function. 

 

References 
[1]. GuptaK.(2007), A study of modified H-transform and fractional integral operator, Kyungpook Math. J., 47, 519-527. 

[2]. GuptaK. C., Jain R. and AgarwalP.(1995), On composition of multidimentional integral operators involving general polynomials 

and a multivariable H-function, Kyungpook  Math. J., 35,151-162. 
[3]. KilbasA.A. and SaigoM.(2004), H-transform: Theory and Applications, Chapman and Hall/CRC, Boca Raton, London, New York 

and Washington, D. C.,  

[4]. KilbasA.A. and SrivastavaH.M.andTrujillo J.J(2006), Theory and Applications of Fractional Differential Equations, North-Holland 
Mathematical Studies, Vol. 204, Elsevier Science Publishers, Amasterdam,  

[5]. MukherjeeR.(2004), A Study of General Sequence of Functions, Multidimentional Fractional Calculus Operator and the General H-

function of One Variables with applications, ph.D Thesis, University of Rajasthan, India. 
[6]. GargM.(1983), Ph.D. Thesis, University of Rajasthan. 

[7]. SaigoM., SaxenaR.K., andRam J.(1995), On the ywodimentional generalized Weyl Fractional Calculus associated with two 

dimentional H-transform, J. Fract. Calc.,8, 63-73. 
[8]. SaxenaR.K., KiryakolvaV. S. and DaveO.P.(1994), A unified approach to certain fractional Integral operators, Math. 

Balkanica(New ser.), 8, 211-219. 

[9]. SaxenaR. K. and. KumbhatR. K(1974), Inegral operators invoving H-function, Indian J pure Appl. Math., 5, 1-6. 
[10]. SrivastavaH. M., Gupta K.C. and GoyalS.P.(1982), The H-functions of one and two variables with Applications, South Asian 

Publishers, New Delhi and Madras. 

[11]. SrivastavaH.M. and PandaR.(1975), Some expansion theorems and generating relations for the H-function of several complex 
variables.I, Comment. Math. Univ. St. Paul., 24, 119-137. 

[12]. Gupta K. and VandanaAgarwal (2010), A theorem Connecting the H-transform and fractional integral operators involving the 

multivariable H-function Tamsui Oxford Jour. Of mathematical Sci., Alethia University. 26(4). 
[13]. GuptaK.C., GoyalS.P. and VermaS.(1987), Indian J. Pure Appl. Math. 18,65-73. 

Mudassir Nazir, et. al. "A Study of Finite Integral Operators Involving the Product of a General 

Class of Polynomials and the Multivariable H-Function." IOSR Journal of Mathematics (IOSR-

JM), 16(4), (2020): pp. 24-28. 


