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Abstract - In this paper, we investigate the integration of an H-function of several complex variables combined with general 

class polynomials and an exponential function expressed in product form. To achieve this, we utilized specific definite integrals 

from established mathematical resources. The H-function, known for its extensive applications in complex analysis, is 

integrated with general class polynomials, which provide a broad framework for various polynomial functions, and an 

exponential function, a fundamental component in mathematical analysis. The integration process follows rigorous 

mathematical methods, resulting in expressions that are concise and simplified. The derived integrals are significant as they 

can be applied to solve complex problems in mathematical, statistical, and physical sciences, where products of different 

functions frequently appear. By presenting the results in a compact form, we facilitate easier application and further research 

in these fields. The findings of this paper contribute to the existing body of knowledge and offer practical tools for researchers 

dealing with complex variable functions and their integrals. This integration technique has the potential to simplify and solve 

intricate problems, thereby advancing theoretical and applied mathematics. 
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1. Introduction   
The H-function of several complex variables was defined by H. M. Srivastava and R. Panda in a series of research papers 

[6]. The H-function is defined and represented in terms of a multiple Mellin-Bernes type contour integral as  

 

𝐻[𝑧1, 𝑧2, . . . , 𝑧𝑟] = 𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟 [

𝑧1

⋮
𝑧𝑟

|
(𝑎𝑗; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

;

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

;

(𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

(𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

] 

=
1

(2𝜋𝑖)𝑟
∫ . . . ∫ 𝜓(𝑠1, . . . , 𝑠𝑟){∏ 𝜙𝑘(𝑠𝑘)𝑧𝑘

𝑠𝑘𝑑𝑠𝑘
𝑟
𝑘=0 }

ϒ𝑟ϒ1
  (1) 

denote the H-function of r complex variables 𝑧1, 𝑧2, . . . , 𝑧𝑟. Where 𝑖 = (−1)
1

2and 

𝜓(𝑠1, 𝑠2, . . . , 𝑠𝑟) =
∏ 𝛤(𝑏𝑗−∑ 𝐵𝑗

(𝑘)
𝑠𝑘

𝑟
𝑘=1 )∏ 𝛤(1−𝑎𝑗+∑ 𝐴𝑗

(𝑘)
𝑠𝑘

𝑟
𝑘=1 )𝑁

𝑗=1
𝑀
𝑗=𝑖

∏ 𝛤(1−𝑏𝑗+∑ 𝐵𝑗
(𝑘)

𝑠𝑘
𝑟
𝑘=1 )∏ 𝛤(𝑎𝑗−∑ 𝐴𝑗

(𝑘)
𝑠𝑘

𝑟
𝑘=1 )𝑃

𝑗=𝑁+1
𝑄
𝑗=𝑀+1

      (2) 

 

𝜙𝑘(𝑠𝑘) =
∏ 𝛤(𝑑𝑗

(𝑘)
−𝐷𝑗

(𝑘)
𝑠𝑘) ∏ 𝛤(1−𝑐𝑗

(𝑘)
+𝐶𝑗

(𝑘)
𝑠𝑘)

𝑛𝑘
𝑗=1

𝑚𝑘
𝑗=1

∏ 𝛤(1−𝑑𝑗
(𝑘)

+𝐷𝑗
(𝑘)

𝑠𝑘)∏ 𝛤(𝑐𝑗
(𝑘)

−𝐶𝑗
(𝑘)

𝑠𝑘)
𝑝𝑘
𝑗=𝑛𝑘+1

𝑞𝑘
𝑗=𝑚𝑘+1

    where (𝑘 = 1,2, . . . , 𝑟)      (3) 

 

{
𝑎𝑗 , [𝑗 = 1,2, . . . , 𝑃]; 𝑐𝑗

(𝑘)
, [𝑗 = 1,2, . . . , 𝑝𝑖 ; ∀𝑘 ∈ {1,2, . . . , 𝑟}]

𝑏𝑗 , [𝑗 = 1,2, . . . , 𝑄]; 𝑑𝑗
(𝑘)

, [𝑗 = 1,2, . . . , 𝑞𝑖; ∀𝑖 ∈ {1,2, . . . , 𝑟}]
 are complex numbers, and their corresponding related coefficients  
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{
𝐴𝑗

(𝑘)
, [𝑗 = 1,2, . . . , 𝑃]; 𝐶𝑗

(𝑘)
[𝑗 = 1,2, . . . , 𝑝𝑘 ; ∀𝑘 ∈ {1,2, . . . , 𝑟}]

𝐵𝑗
(𝑘)

, [𝑗 = 1,2, . . . , 𝑄]; 𝐷𝑗
(𝑘)

[𝑗 = 1,2, . . . , 𝑞𝑘; ∀𝑘 ∈ {1,2, . . . , 𝑟}]
  are positive real numbers.  

 

And ϒ𝑘, represent the contours start at the point 𝜗𝑘 − 𝑖∞and goes to the point 𝜗𝑘 + 𝑖∞ with 𝜗𝑘 ∈ 𝑅, (𝑘 = 1,2, . . . , 𝑟).  The 

integral in (3) converges absolutely, under the conditions Srivastava et al. [5] if              

         

             |𝑎𝑟𝑔 𝑧𝑘| <
𝜋

2
𝜏𝑘,  (𝑘 = 1,2, . . . , 𝑟)         (4) 

   

Where 𝛥𝑘 ≡ 𝛴

𝑗=1
𝑃

𝐴𝑗
(𝑘)

+ 𝛴

𝑗=1
𝑝𝑘

𝐶𝑗
(𝑘)

− 𝛴

𝑗=1
𝑄

𝐵𝑗
(𝑘)

− 𝛴

𝑗=1
𝑞𝑘

𝐷𝑗
(𝑘)

≤ 0     (5)      

    

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

1 1 1 1 1 1 1 1

0
k k k k

j

k k

n p m qQN P M
k k k k k k k k

k j j j j j j j

j j N j j M j j n j j m

A A B B c C D D
= = + = = + = = + = = +

= − + − + − + −         , ( 1,2,..., )k r =           (6)  

 

Where𝑀,𝑁, 𝑃, 𝑄,𝑚𝑘 , 𝑛𝑘, 𝑝𝑘 , 𝑞𝑘are positive integers and restricted by the 0 ≤ 𝑁 ≤ 𝑃, 𝑄 ≥ 𝑀 ≥ 0, and 𝑞𝑘 ≥ 𝑚 ≥ 0, 𝑝𝑘 ≥
𝑛𝑘 ≥ 0, ∀𝑘 ∈ {1,2, . . . , 𝑟}and inequalities (6) suitably constrained values of the complex variables 𝑧1, 𝑧2, . . . , 𝑧𝑟. The points 𝑧𝑘 =
0, 𝑘 = 1,2, . . , 𝑟 and many exceptional parameter values being tacitly excluded. From Srivastava and Panda [6] we have 

 

𝐻[𝑧1, 𝑧2, . . . , 𝑧𝑟] = 𝑜(|𝑧1|
𝑒1 . . . . |𝑧𝑟|

𝑒𝑟) ( 𝑙𝑖𝑚
1≤𝑗≤𝑚𝑟

‖𝑧𝑗‖ → 0),         (7) 

 

where 𝑒𝑘 = 𝑙𝑖𝑚
1≤𝑗≤𝑚𝑟

𝑅𝑒 (
𝑑𝑗

(𝑘)

𝐷𝑗
(𝑘)) (𝑘 = 1,2, . . . , 𝑟)                                                                                     (8) 

 

2. General Class Srivastava’s Polynomials 

Srivastava (1985) defined the second class of multivariable polynomials as follows. 𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡[𝑦1, 𝑦2, . . . , 𝑦𝑡] =

∑ . . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!

𝛽𝑡
𝛽𝑡
𝑘𝑡=0

𝛽1
𝛼1
𝑘1=0 . . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!
𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1

𝑘1 . . . 𝑦𝑡
𝑘𝑡       

(9) 

Where 𝛼𝑖and 𝛽𝑖 ∀(𝑖 = 1,2, . . , 𝑡)are arbitrary positive integers. The coefficients 𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]are arbitrary real or 

complex constants. 

 

The general class of polynomials (9) is capable of reducing to a number of familiar multivariable polynomials by suitable 

specializing the arbitrary coefficients 𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡], (𝑘𝑖 ≥ 0). 

 

3. Preliminaries 
From the table of integration, series and products by I.S. Gradshtein M.I. Ryzhik [4], We need the following integration 

formulae 

∫ {(𝑎𝑥 +
𝑏

𝑥
) + 𝑐}

−𝜌−1

𝑑𝑥 =
√𝜋𝛤(𝜌+

1

2
)

2𝑎(4𝑎𝑏+𝑐)𝜌+
1
2𝛤(𝜌+1)

∞

0
        (10) 

𝑎 > 0; 𝑏 > 0; 4𝑎𝑏 + 𝑐 > 0 and ℝ𝑒 (𝜌 +
1

2
) > 0 

∫
1

𝑥2 {(𝑎𝑥 +
𝑏

𝑥
) + 𝑐}

−𝜌−1

𝑑𝑥 =
√𝜋𝛤(𝜌+

1

2
)

2𝑏(4𝑎𝑏+𝑐)𝜌+
1
2𝛤(𝜌+1)

∞

0
     (11) 

𝑎 > 0; 𝑏 > 0; 4𝑎𝑏 + 𝑐 > 0 and ℝ𝑒 (𝜌 +
1

2
) > 0 

 

                                                     ∫ (𝑎 +
𝑏

𝑥2) {(𝑎𝑥 +
𝑏

𝑥
) + 𝑐}

−𝜌−1

𝑑𝑥 =
√𝜋𝛤(𝜌+

1

2
)

(4𝑎𝑏+𝑐)𝜌+
1
2𝛤(𝜌+1)

∞

0
           (12) 

𝑎 > 0; 𝑏 > 0; 4𝑎𝑏 + 𝑐 > 0 and ℝ𝑒 (𝜌 +
1

2
) > 0 
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4. Main Results 
In this section, we have obtained some integrals involving the product of Srivastava’s Polynomial with the H-function of 

several complex variables and exponential functions. 

 

4.1. Theorem 1: If we take 𝑎 > 0, 𝑏 > 0; (4𝑎𝑏 + 𝑐) > 0; 𝜆 ≥ 0 and 𝜌𝑖 > 0, 𝜎𝑖 > 0 (∀i=1,2,...,r) then the following integration 

hold 

∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, 𝑦2 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌2

, . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] 

𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟 ,𝑛𝑟

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

 

=
√𝜋𝑒2𝑎𝑏𝑧

2𝑎(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
, . . ,

𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
] 𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟 [
𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

| 

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗 ; 𝐴𝑗
(1)

, 𝐴𝑗
(2)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 

  (13) 

The above integral will be convergence for condition (4), (5)  and (6). 

 

Proof: L.H.S of equation (13) 

∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, 𝑦2 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌2

, . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] 

𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟 ,𝑛𝑟

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

𝑑𝑥 

 

We can write by expressing the Srivastava’s Polynomial (9) and H-function of several complex variables (1) then we get 

 

⇒ ∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐)
∞

0

𝑒
𝑧{(𝑎𝑥+

𝑏
𝑥
)
2
+𝑐}

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] × 

𝑦1
𝑘1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡

×
1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 
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Now we replace exponential function 𝑒𝑧 by ∑
𝑧𝑛

𝑛!

∞
𝑛=0 and  

 

⇒ ∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐)
∞

0

∑

𝑧𝑛 {(𝑎𝑥 +
𝑏
𝑥
)

2

+ 𝑐}

𝑛

𝑛!

∞

𝑛=0

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] 

𝑦1
𝑘1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡

×
1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 

 

 

By interchanging the order of integration and summation, we get 

 

⇒ ∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1
𝑘1 . . . 𝑦𝑡

ƛ𝑡 ∑
𝑧𝑛

𝑛!

∞

𝑛=0

×
𝑒−𝑧(2𝑎𝑏+𝑐)

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟) ×

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} × 

∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

𝑛−𝜆−1− 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖− 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗

𝑑𝑥
∞

0

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

2𝑎(4𝑎𝑏 + 𝑐)𝜆−𝑛+ 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖+ 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗+
1
2

∑ . . ∑
𝑦1

𝑘1(−𝛼1)𝛽1𝑘1

𝑘1!
…

𝑦𝑡
𝑘𝑡(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; … ; 𝛼𝑡 , 𝑘𝑡] 

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

 

∑
𝑧𝑛

𝑛!

∞

𝑛=0

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

2𝑎(4𝑎𝑏 + 𝑐)𝜆+
1
2

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] {
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
}
𝑘1

. . . {
𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
}
𝑘𝑡

× 

∑
{𝑧(4𝑎𝑏 + 𝑐)}𝑛

𝑛!

∞

𝑛=0

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖){𝑧𝑖(4𝑎𝑏 + 𝑐)−𝜎𝑖}𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 

 

By virtue of interpreting the equations (1) and (9), we obtain the required result.  

 

⇒
√𝜋𝑒2𝑎𝑏𝑧

2𝑎(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡[{𝑦1(4𝑎𝑏 + 𝑐)−𝜌1}. . . {𝑦𝑡(4𝑎𝑏 + 𝑐)−𝜌𝑡}]𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟 [
𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

| 
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{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗; 𝐴𝑗
(1)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 
 

 

 

Hence, theorem 1 is proved.  

Where 𝑛 − 𝜆 > ∑ 𝜌𝑗𝑘𝑗
𝑡
𝑗=1  

 

4.2. Theorem 2: If we take 𝑎 > 0, 𝑏 > 0; (4𝑎𝑏 + 𝑐) > 0; 𝜆 ≥ 0 and 𝜌𝑖 > 0, 𝜎𝑖 > 0 (∀i=1,2,...,r) then the following 

integration hold 

∫
1

𝑥2
[(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, . . . , , . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] 𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟  

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗 ; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

 

 

=
√𝜋𝑒2𝑎𝑏𝑧

2𝑏(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
, . . ,

𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
]𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟  

[
 
 
 
 
 
 

𝑧1

(4𝑎𝑏+𝑐)𝜎1

⋮
𝑧𝑟

(4𝑎𝑏+𝑐)𝜎𝑟

|

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗 ; 𝐴𝑗
(1)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 
 

 (14) 

The above integral will be convergence for condition (4), (5)  and (6). 

 

Proof:  L.H.S of (14) 

 

  ∫
1

𝑥2 [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]
−𝜆−1

∞

0
𝑒

𝑧(𝑎2𝑥2+
𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}
−𝜌1

, 𝑦2 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}
−𝜌2

, . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+

𝑐}
−𝜌𝑡

] 

𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟 ,𝑛𝑟

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗 ; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

 

 

We can write by expressing the Srivastava’s Polynomial (9) and H-function of several complex variables (1) then we get 
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⇒ ∫
1

𝑥2
[(𝑎𝑥 +

𝑏

𝑥
)

2∞

0

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐) 𝑒
𝑧{(𝑎𝑥+

𝑏
𝑥
)
2
+𝑐}

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1
𝑘1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

× 

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡

×
1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 

Now we replace exponential function 𝑒𝑧 by ∑
𝑧𝑛

𝑛!

∞
𝑛=0 and  

⇒ ∫
1

𝑥2
[(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐)
∞

0

∑

𝑧𝑛 {(𝑎𝑥 +
𝑏
𝑥
)

2

+ 𝑐}

𝑛

𝑛!

∞

𝑛=0

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

× 𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] × 

𝑦1
𝑘1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡 1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 

 

By interchanging the order of integration and summation, we get 

 

⇒ ∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1
𝑘1 . . . 𝑦𝑡

ƛ𝑡 ∑
𝑧𝑛

𝑛!

∞

𝑛=0

𝑒−𝑧(2𝑎𝑏+𝑐)

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟) { 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖}

𝐿𝑟𝐿1

× 

∫
1

𝑥2
[(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

𝑛−𝜆−1− 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖− 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗

𝑑𝑥
∞

0

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

2𝑏(4𝑎𝑏 + 𝑐)𝜆−𝑛+ 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖+ 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗+
1
2

∑ . . ∑
𝑦1

𝑘1(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

𝑦𝑡
𝑘𝑡(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

× 

∑
𝑧𝑛

𝑛!

∞

𝑛=0

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

2𝑏(4𝑎𝑏 + 𝑐)𝜆+
1
2

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] {
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
}
𝑘1

×. . . {
𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
}
𝑘𝑡

× 

∑
{𝑧(4𝑎𝑏 + 𝑐)}𝑛

𝑛!

∞

𝑛=0

×

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖){𝑧𝑖(4𝑎𝑏 + 𝑐)−𝜎𝑖}𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 
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By virtue of interpreting equations (1) and (9), we obtain the required result.  

 

⇒
√𝜋𝑒2𝑎𝑏𝑧

2𝑏(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡[𝑦1(4𝑎𝑏 + 𝑐)−𝜌1 , . . . , 𝑦𝑡(4𝑎𝑏 + 𝑐)−𝜌𝑡]𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟  

[
 
 
 
 
 
 

𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

|

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗; 𝐴𝑗
(1)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 
 

 

Hence, theorem 2 is proved.  

Where 𝑛 − 𝜆 > ∑ 𝜌𝑗𝑘𝑗
𝑡
𝑗=1  

4.3. Theorem 3: If we take 𝑎 > 0, 𝑏 > 0; (4𝑎𝑏 + 𝑐) > 0; 𝜆 ≥ 0 and 𝜌𝑖 > 0, 𝜎𝑖 > 0 (∀i=1,2,...,r) then the following 

integration hold 

∫ (𝑎 +
𝑏

𝑥2
) [(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, 𝑦2 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌2

, . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] 

𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗; 𝐴𝑗

(1)
, 𝐴𝑗

(2)
, . . . 𝐴𝑗

(𝑟)
)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

𝑑𝑥 

=
√𝜋𝑒2𝑎𝑏𝑧

(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [
𝑦1

(4𝑎𝑏 + 𝑐)−𝜌1
, . . . ,

𝑦𝑡

(4𝑎𝑏 + 𝑐)−𝜌𝑡
] 𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟 [
𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

| 

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗 ; 𝐴𝑗
(1)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 

(15) 

 

The above integral will be convergence for conditions (6), (7) and (8). 

 

Proof: L.H.S of equation (15) 

∫ (𝑎 +
𝑏

𝑥2
) [(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, 𝑦2 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌2

, . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] 

𝐻𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟

[
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}
−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}
−𝜎𝑟

|
|

(𝑎𝑗; 𝐴𝑗
(1)

, 𝐴𝑗
(2)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗 , 𝐵𝑗
(1)

, 𝐵𝑗
(2)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟]

 
 
 
 

𝑑𝑥  

We can write by expressing the Srivastava’s Polynomial (9) and H-function of several complex variables (1) then we get 

⇒ ∫ (𝑎 +
𝑏

𝑥2
) [(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐)
∞

0

𝑒
𝑧{(𝑎𝑥+

𝑏
𝑥
)
2
+𝑐}

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

× 
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𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1
𝑘1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡

× 

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 

Now we replace exponential function 𝑒𝑧 by ∑
𝑧𝑛

𝑛!

∞
𝑛=0 and  

⇒ ∫ (𝑎 +
𝑏

𝑥2
) [(𝑎𝑥 +

𝑏

𝑥
)

2∞

0

+ 𝑐]

−𝜆−1

𝑒−𝑧(2𝑎𝑏+𝑐) ∑

𝑧𝑛 {(𝑎𝑥 +
𝑏
𝑥
)

2

+ 𝑐}

𝑛

𝑛!

∞

𝑛=0

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
.

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

. . . .
(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!
𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1

𝑘1

× 

{(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1𝑘1

. . . 𝑦𝑡
ƛ𝑡 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡𝑘𝑡

×
1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖𝑠𝑖

𝑑𝑠𝑖} 𝑑𝑥 

 

By interchanging the order of integration and summation, we get 

 

⇒ ∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡]𝑦1
𝑘1 . . . 𝑦𝑡

ƛ𝑡 ∑
𝑧𝑛

𝑛!

∞

𝑛=0

𝑒−𝑧(2𝑎𝑏+𝑐)

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟) { 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖}

𝐿𝑟𝐿1

× 

∫ (𝑎 +
𝑏

𝑥2
) [(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐]

𝑛−𝜆−1− 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖− 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗

𝑑𝑥
∞

0

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

(4𝑎𝑏 + 𝑐)𝜆−𝑛+ 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖+ 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗+
1
2

∑ . . ∑
𝑦1

𝑘1(−𝛼1)𝛽1𝑘1

𝑘1!
…

𝑦𝑡
𝑘𝑡(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; … ; 𝛼𝑡 , 𝑘𝑡] 

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

× 

∑
𝑧𝑛

𝑛!

∞

𝑛=0

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖)𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 

 

⇒
√𝜋𝑒−𝑧(2𝑎𝑏+𝑐)

(4𝑎𝑏 + 𝑐)𝜆+
1
2

∑ . . ∑
(−𝛼1)𝛽1𝑘1

𝑘1!
. . .

(−𝛼𝑡)𝛽𝑡𝑘𝑡

𝑘𝑡!

𝛼𝑡
𝛽𝑡

𝑘𝑡=0

𝛼1
𝛽1

𝑘1=0

𝐴[𝛼1, 𝑘1; . . . ; 𝛼𝑡 , 𝑘𝑡] {
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
}
𝑘1

. . . {
𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
}
𝑘𝑡

× 

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 +
1
2
)

𝛤 (𝜆 − 𝑛 + 𝛴

𝑖=1
𝑟

𝜎𝑖𝑠𝑖 + 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗 + 1)

∑
{𝑧(4𝑎𝑏 + 𝑐)}𝑛

𝑛!

∞

𝑛=0

1

(2𝜋𝜔)𝑟
∫ . .∫ 𝜓(𝑠1, 𝑠2, . . , 𝑠𝑟)

𝐿𝑟𝐿1

{ 𝛱

𝑖=1
𝑟

𝜙(𝑠𝑖){𝑧𝑖(4𝑎𝑏 + 𝑐)−𝜎𝑖}𝑧𝑖
𝑠𝑖𝑑𝑠𝑖} 
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By virtue of interpreting equations (1) and (9), we obtain the required result.  

 

⇒
√𝜋𝑒2𝑎𝑏𝑧

(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡[𝑦1(4𝑎𝑏 + 𝑐)−𝜌1 , . . . , 𝑦𝑡(4𝑎𝑏 + 𝑐)−𝜌𝑡] × 

𝐻𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟

[
 
 
 
 
 
 
 

𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

|

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗; 𝐴𝑗
(1)

, . . . 𝐴𝑗
(𝑟)

)
1,𝑃

; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

⬚

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗 , 𝐵𝑗
(1)

, . . . , 𝐵𝑗
(𝑟)

)
1,𝑄

; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 
 
 

 

 

Hence, Theorem 3 is proved. 

Where 𝑛 − 𝜆 > ∑ 𝜌𝑗𝑘𝑗
𝑡
𝑗=1  

 

5. Particular Cases 
5.1. Corollary 1 

Put 𝑀 = 𝑁 = 𝑃 = 𝑄 = 0 in equation (13) then we get new result 

 

∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, , . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] × 

 

∏𝐻𝑝𝑖,𝑞𝑖

𝑚𝑖,𝑛𝑖

𝑟

𝑖=1

[𝑧𝑖 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑖

|
(𝑐𝑗

(𝑖), 𝐶𝑗
(𝑖))

1,𝑝𝑖

(𝑑𝑗
(𝑖), 𝐷𝑗

(𝑖))
1,𝑞𝑖

] =
√𝜋𝑒2𝑎𝑏𝑧

2𝑎(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
, . . ,

𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
] 

 

𝐻1,1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

0,1;𝑚1,𝑛1;...;𝑚𝑟 ,𝑛𝑟 [
𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

|

{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑐𝑗
(1)

, 𝐶𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

, 𝐶𝑗
(𝑟)

)
1,𝑝𝑟

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑑𝑗
(1)

, 𝐷𝑗
(1)

)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

, 𝐷𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 

 

 

Similarly, from the equations (14) and (15) , we can obtain new results.  

 

5.2. Corollary 2 

Putting 𝐴𝑗
(𝑖) = 1 = 𝐵𝑗

(𝑖)
= 𝐶𝑗

(𝑖) = 𝐷𝑗
(𝑖); (∀𝑖 = 1,2, . . . , 𝑟) in equation (13) then H-function reduce to G-function and we get  

 

∫ [(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐]

−𝜆−1
∞

0

𝑒
𝑧(𝑎2𝑥2+

𝑏2

𝑥2)
𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [𝑦1 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌1

, . . . , 𝑦𝑡 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜌𝑡

] × 

 

𝐺𝑃,𝑄;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁;𝑚1,𝑛1;...;𝑚𝑟,𝑛𝑟

[
 
 
 
 
 𝑧1 {(𝑎𝑥 +

𝑏

𝑥
)

2

+ 𝑐}

−𝜎1

⋮

𝑧𝑟 {(𝑎𝑥 +
𝑏

𝑥
)

2

+ 𝑐}

−𝜎𝑟|

|
(𝑎𝑗)1,𝑃

; (𝑐𝑗
(1)

)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

)
1,𝑝𝑟

⬚

(𝑏𝑗)1,𝑄
; (𝑑𝑗

(1)
)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

)
1,𝑞𝑟

]
 
 
 
 
 

 

 

=
√𝜋𝑒2𝑎𝑏𝑧

2𝑎(4𝑎𝑏 + 𝑐)𝜆+
1
2

𝑆𝛼1,𝛼2,...,𝛼𝑡

𝛽1,𝛽2,...,𝛽𝑡 [
𝑦1

(4𝑎𝑏 + 𝑐)𝜌1
, . . ,

𝑦𝑡

(4𝑎𝑏 + 𝑐)𝜌𝑡
] 𝐺𝑃+1,𝑄+1;𝑝1,𝑞1;...;𝑝𝑟,𝑞𝑟

𝑀,𝑁+1;𝑚1,𝑛1;...;𝑚𝑟 ,𝑛𝑟 [
𝑧1(4𝑎𝑏 + 𝑐)−𝜎1

⋮
𝑧𝑟(4𝑎𝑏 + 𝑐)−𝜎𝑟

| 
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{(
1

2
+ 𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑎𝑗)1,𝑃
; (𝑐𝑗

(1)
)
1,𝑝1

; . . . ; (𝑐𝑗
(𝑟)

)
1,𝑝𝑟

{(𝑛 − 𝜆 − 𝛴

𝑗=1
𝑡

𝜌𝑗𝑘𝑗) ; 𝛴

𝑖=1
𝑟

𝜎𝑖} ; (𝑏𝑗)1,𝑄
; (𝑑𝑗

(1)
)
1,𝑞1

; . . . ; (𝑑𝑗
(𝑟)

)
1,𝑞𝑟 ]

 
 
 
 
 

 

 

Similarly, from the equation, (14) (15) we can obtain new results for the G-function.  

    

6. Conclusion 
In conclusion, the H-function of several complex variables serves as a fundamental tool in mathematical analysis. By 

adjusting its parameters, we can derive many other important special functions such as Meijer's G-function, Fox's H-function, 

Wright's generalized hypergeometric function, and many more. This versatility allows us to obtain various unified integrals as 

special cases of our results, demonstrating the broad applicability and significance of the H-function in mathematical research.  
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