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ABSTRACT 
In the present paper making an appeal to generalized 

multidimensional Lagurre Transform and New multidimensional 
Integral Transform by Chandel and Chauhan [7, 8] and theory of 
generalized multiple hypergeometric functions of several variable 
due to Lauricalla [15], Srivastava-Daoust [17], Exton 
([12],[13]),Chandel [2],Chandel, Gupta ([3],[22]), Karlsson [14], 
Chandel-Vishwakarma ([14],[15]), including multivariable H-
function of Srivastava-Panda ([18],[19]), we introduce 
multidimensional Hermit Transform and we find results involving 
generalized multiple hypergeometric functions of Srivastava and 
Daoust with Hermit Transform. Also we find the results for their 
special cases. 
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INTRODUCTION  

Chandel and Chauhan |7| introduced multidimensional Laguerre transforms defined by 
 

ఊభܮ      (1.1)  ,….,ఊ
(ఈ,ఉ,ఊ) {  } = (ିଵ)୫!(ஒିି୫ାఊభା⋯ାఊ)(ఊభା⋯ାఊ)

(ஒିఈାఊభା⋯ାఊ)(ఉାఊభା⋯ାఊ)(ఊభ)…(ఊ)       
 
        ∫ …ஶ

 ∫ ݁ି(௫భା⋯ା௫)(ݔଵ + ⋯ + )ஒஶݔ
 ଵݔ

ఊభିଵ … . ݔ
ఊିଵܮ

(ఈ)(ݔଵ + ⋯ + ଵݔ݀{  }(ݔ … . ݔ݀    
 
where Re(β − α − m + γଵ + ⋯ + γ୬)>0; m, n are arbitrary positive integers; Re(ߛ)>0, j=1,….,n. 
Chandel and Chauhan [7] also introduced another generalized multidimensional Laguerre 

defined as 
 

ఊభܮ  (1.2) ,….,ఊఊభ ,….,ఊ

(ఉభ ,…,ఉ;భ,…;){  } = ܭ ෑ
(−1)

݊! Γ(ߛ − ߚ − (ߟ
Γ(ߛ − (ߛ))Γߚ



ୀଵ

න …
ஶ


න ݁ି ∑ (ఈభ

 ௫భା⋯ାఈ
 ௫)

సభ

ஶ
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           ෑ൫ߙଵ
ݔଵ + ⋯ + ߙ

 ൯ݔ
ఊೕିଵ

ܮ

൫ఉೕ൯
ଵߙ)

ݔଵ + ⋯ + ߙ
 ଵݔ݀{  })ఊೕିଵݔ … ݔ݀



ୀଵ

 

 
where Re(ߛ)>0; Re (ߛ − ߚ − ߟ ,)>0ߟ ∈ ܰ; ݆  1 … . ݉ 
 
and 
 

ܭ       (1.3) = ተተ

ଵߙ
ଵ ଶߙ

ଵ … ߙ
ଵ

ଵߙ
ଶ ଶߙ

ଶ … ߙ
ଶ

… … … …
ଵߙ

 ଶߙ
 … ߙ



 ተተ   ≠ 0. 

 
          They presented their applications to the theory of generalized multiple hypergeometric functions 
of several variables due to Lauricella [15], Srivastava-Daoust [17], including multivariable H-function of 
srivastava and Panda ([18],[19]; also see [20].p.251). 

 Further Chandel and Chauhan [8] introduced a new multidimensional integral 
transform defined by 

 
  (1.4)    ܴఈభ ,…ఈ

(,)  {  } = (భା⋯ା)( ଵ/ଶାିାభା⋯ା)
௰(ఈభ)…௰(ఈ)௰(ଶାଶఈభା⋯ାఈ)

  
 
            ଶమೌశమഀభశ⋯శమഀషభ

൬భ
మି(ఈାାఈభା⋯ାఈ)൰

∫ … ∫ ଵݔ) + ⋯ + )(1ݔ + ଵݔ + ⋯ + )ିଵ/ଶஶݔ


ஶ
    

 
ଵݔ)]       + ⋯ + )ଵ/ଶݔ + (1 + ଵݔ + ⋯ + ଵݔ)ଵ/ଶ]ଶݔ

ఈభିଵ … ݔ
ఈିଵ{  }݀ݔଵ … ݔ݀ . 

 
where 0<Re(a+ߙଵ + ⋯ +  ; 0, i=1…….n<(ଵߙ))<1/2 – Re(b), Reߙ
 
     and presented its certain interesting applications to the theory of generalized multiple 

hypergeometric function of several variables due to Lauricella [15], Srivastava-Daoust [17], Exton([12], 
[13]), Chandel [2], Chandel-Gupta [3], Gupta and Chandel [22], Karlsson [14], Chandel-Vishwakarma 
([4],[5],[6]) including multivariable H-function of Srivastava-Panda ([18],[19]). 

We also see Chandel and Kumar [9] and studied some multidimensional integral transforms 
involving Srivastava and Panda’s H-function of several variables ([18],[19]). 

We also see Chandel and Kumar [10], we introduced and studied generalized multidimensional 
Laguerre transforms. 

 Motivated by above work, we introduce multidimensional Hermite transform defined by 
 

ఈభܪ   (1.5)    ,…,ఈ
ఘ,௩ {  } =

(ఈభା⋯ାఈ)(ି୴ାଵାഀభశ⋯శഀ
మ )

(ఈభ)…(ఈ)√గଶమೡషమഐశഀభశ⋯శഀ
 

 
      ଵ

(ଶఘାଵାఈభା⋯ାఈ)
∫ … ∫ ଵݖ) + ⋯ + )ଶఘାଵ݁ି(௭భା⋯ା௭)మஶݖ

ିஶ
ஶ

ିஶ  
 
ଵݖ             

ఈభିଵ … ݖ
ఈିଵܪଶ௩ ଵݖ) + ⋯ + ଵݖ݀{  }(ݖ … ݖ݀  

 
 where ρ = 0, 1, 2,…; Reቀρ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
ቁ >0 and ߙଵ + ⋯ +   is an even positive integerߙ

and present its certain interesting applications to the theory of generalized multiple hypergeometric 
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functions of several variables due to Lauricella [7] and Srivastava-Daoust ([17]; also see [21] p.64) 
including multivariable H-function of Srivastava and Panda ([18],[19]; also see [20], p.251). We also 
discuss their interesting special cases. 
 
2. A Multidimensional Integral. Chandel [1] gave a generalization of the result ([11], p.117) 
 

(2.1)        ∫ ∫ ݔ)݂ + ݕ݀ݔఉିଵ݀ݕఈିଵݔ(ݕ = (ఈ)(ஒ)
(ାஒ)

 ∫ ஶݐఈାఉିଵ݀ݐ(ݐ)݂


ஶ


ஶ
  

 
 where Re(α) >0, Re(β) >0, in the form 
 
(2.2)        ∫ … ∫ ଵݔ)݂ + ⋯ + ଵݔ(ݔ

ఈభିଵ …ஶ
 ݔ

ఈିଵ݀ݔଵ … ݔ݀
ஶ

   
 
          = ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ∫ ஶ,ݐఈభା⋯ାఈିଵ݀ݐ(ݐ)݂

  

 
where Re(ߙ) > 0, j = 1,…,n. 
 
To introduce multidimensional Hermite transform, here in this section, we prove following 

extension of (2.2). 
 
(2.3)       ∫ … ∫ ଵݔ)݂ + ⋯ + ଵݔ(ݔ

ఈభିଵ … ݔ
ఈିଵ݀ݔଵ … ݔ݀

ஶ
ିஶ

ஶ
ିஶ  

 
             = ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ∫ ஶ,ݐఈభା⋯ାఈିଵ݀ݐ(ݐ)݂

ିஶ  

 
 where Re(ߙ) > 0, j = 1,…,n. 
 
Proof. It is just the Lioville’s extension of Dirichlet’s theorem. By Disichlet integral 
 
ᇱܫ              = ∫ … ∫ ଵݔ

ఈభିଵ … ݔ
ఈିଵ݀ݔଵ … ݔ݀ =

∏ (ఈ)ഀభశ⋯శഀ
సభ

(ଵା∑ (ఈ)
సభ )

 , 

 
where ݔଵ + ⋯ + ݔ ≤ ℎ. 
 
Thus if ݔଵ + ⋯ + ݔ ≤ ℎ +  ,ℎߜ
 
ᇱܫ            = ∏ (ఈ)(ାఋ)ഀభశ⋯శഀ

సభ
(ଵା∑ (ఈ)

సభ )
. 

 
Thus if  
 
                  ℎ ≤ ଵݔ + ⋯ + ݔ ≤ ℎ +  ,ℎߜ
 
       the value of the integral 
 
         =  ∑ (ఈ)

సభ
(ଵା∑ (ఈ)

సభ )
 {(ℎ + ℎ)ఈభା⋯ାఈߜ − ℎఈభା⋯ାఈ} 

 
         =   ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ℎఈభା⋯ାఈିଵߜℎ       (to the first order of approximation).  
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Again taking ݔଵ + ⋯ + ݔ = ℎ+∈, we have 
 
ଵݔ)݂               + ⋯ + (ݔ = ݂(ℎ+∈) = ݂(ℎ)+∈ ݂ᇱ(ℎ) + ⋯ 
 
That is  
 
ℎ ݂(ℎ+∈)ߜ             =  .ℎ ݂(ℎ)                (to the first order of approximation)ߜ
 
Hence the value of ݂(ݔଵ + ⋯ +  .) can be taken to be ݂(ℎ) through outݔ
 
Thus in small interval ߜℎ, the integral 
 
ܫ             = ∫ … ∫ ଵݔ)݂ + ⋯ + ଵݔ(ݔ

ఈభିଵ … ݔ
ఈିଵ݀ݔଵ …    ݔ݀

 
  = ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ݂(ℎ)ℎఈభା⋯ାఈିଵߜℎ 

 
     hence for ℎଵ ≤ ଵݔ + ⋯ + ݔ ≤ ℎଶ  
 
ܫ    = ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ∫ ݂(ℎ)ℎఈభା⋯ାఈିଵ݀ℎమ

భ
. 

 
    If ℎଵ → −∞ and ℎଶ → ∞, we obtain (2.3). 
 

3. Multidimensional Hermite Transform. Making an appeal to the result (2.3),we can write  
 
(3.1)      ∫ … ∫ ଵݖ) + ⋯ + )ଶఘାଵஶݖ

ିஶ ݁ି(௭భା⋯ା௭)మ ଵݖ
ఈିଵ … ݖ

ఈିଵஶ
ିஶ   

 
ଶ௩ܪ     ଵݖ) + ⋯ + ଵݖ݀(ݖ …    ݖ݀
 
            = ∏ (ఈ)

సభ
(∑ (ఈ)

సభ )
 ∫ ଶାఈభା⋯ାఈݐ ݁ି௧మܪଶ௩(ݐ)݀ݐஶ

ିஶ  , 

 
where ܪ௩(ݖ) are Hermite polynomials  
 
Now applying orthogonal property of Hermite polynomials due to Rainville [16] 
 
 (3.2)   ∫ ଶఘ݁ି௭మݖ ஶݖ݀(ݖ)ଶ௩ܪ

ିஶ = √గଶమ(ೡషഐ)(ଶାଵ)
(ఘି௩ାଵ)

ߩ         ,  = 0,1,2, …    
 
we get  
 
 (3.3)   ∫ … ∫ ଵݖ) + ⋯ + )ଶఘାଵஶݖ

ିஶ ݁ି(௭భା⋯ା௭)మ ଵݖ
ఈିଵஶ

ିஶ … ݖ
ఈିଵ   

 
ଶ௩ܪ   ଵݖ) + ⋯ + ଵݖ݀(ݖ …    ݖ݀
 
= ∏ (ఈ)

సభ
൫∑ ఈ


సభ ൯

ଶమೡషమഐశഀభశ⋯శഀ(ଶାଵାఈభା⋯ାఈ)

ቀఘି௩ାଵାഀభశ⋯శഀ
మ

ቁ
 , 

 
where ߩ = 0,1,2, …; Reቀߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
ቁ > 0; ଵߙ + ⋯ +  , is an even positive integerߙ
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which for brevity suggests to introduce multidimensional Hermite operator ܪఈభା⋯ାఈ
ఘ,௩ {  } 

defined in (1.5) to derive multidimensional Hermite transforms involving different multiple 
hypergeometric functions of several variables. 

It is quite clear that 
 
ఈభܪ    (3.4) ,…,ఈ

ఘ,௩ {1} = 1, 
 
ఈభܪ     (3.5) ,…,ఈ

ఘ,௩ ൛ݖଵ
భ … ݖ

(ݖଵ + ⋯ +  )భା⋯ାൟݖ
 

             =
(ఈభ)భ…(ఈ)(ଶାఈభା⋯ାఈାଵ)మ(భశ⋯శ)

(ఈభା⋯ାఈ)భశ⋯శቀఘି௩ାଵାഀభశ⋯శഀ
మ

ቁ
భశ⋯శ

 

 
and 
 
ఈభܪ       (3.6) ,…,ఈ

ఘ,௩ ൛ݖଵ
ఙభభ … ݖ

ఙ(ݖଵ + ⋯ + )ఎభభା⋯ାఎݖ ൟ 
 

     =
ଶ(భషആభ)భశ⋯శ(షആ)(ఈభ)భభ…(ఈ)

(ఈభା⋯ାఈ)భభశ⋯శ
 

 
       

(ଶఘାఈభା⋯ାఈାଵ)(భశആభ)భశ⋯శ(శആ)
ቀఘି௩ାଵାഀభశ⋯శഀ

మ
ቁ

൫(ആభశభ)/మ൯భశ⋯శ((ആశ)/మ)

 

 
provide that ߩ = 0,1,2, … ; Re ቀߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
ቁ> 0 and ߙଵ + ⋯ +   is an even positiveߙ

integer. 
 
4. Result Involving Most Generalized Multiple Hypergeometric Function of Srivastava and 
Daoust. In this section, making an appeal to (3.6), we derive  
 

ఈభܪ  (4.1) ,…,ఈ
ఘ,௩ ቊܨ:ᇲ;…;()

:ᇲ;…;()
ቆ

ൣ(ܽ): θᇱ, … , θ()൧: [(ܾᇱ): фᇱ]; … ; ൣ൫ܾ()൯: ф()൧;
ൣ(ܿ): Ψᇱ, … , Ψ()൧: [(݀ᇱ): ;[ᇱߜ … ; ൣ൫݀()൯: ;൧()ߜ

ଵݖଵݕ   
ఙభ ଵݖ) +

                … + )ఎభݖ , … , ݖݕ
ఙ(ݖଵ + )ఎݖ ቇቋ 

 

   = ାଶ:ᇲ;…;()ܨ
ାଵ:ᇲାଵ;…;()ାଵ (

ൣ(ܽ): ,ᇱߠ … , ,൧()ߠ
ൣ(c): Ψᇱ , … , Ψ()൧, ଵߙ] + ⋯ + : ߙ ,ଵߪ … , ,[ߪ

 

 
[1 + 2ρ + ଵߙ + ⋯ + :ߙ ଵߪ + ,ଵߟ … , ߪ + :[ߟ [(ܾᇱ): фᇱ], ,ଵߙ] [ଵߪ

ߩ − ݒ + 1 +
ଵߙ + ⋯ + ߙ

2
:

ଵߟ + ଵߪ

2
…

ߟ + ߪ

2
൨ : [(݀ᇱ): [ᇱߜ

 

 

  
, … , ൣ൫ܾ()൯: ф()൧, :ߙ] ;[ߪ
; … ; ൣ൫݀()൯: ;൧()ߜ

2ఙభିఎభݕଵ, … , 2ఙିఎݕ ) 

 
provided that ρ = 0,1,2, … ;  Re ቀߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
ቁ > ଵߙ ݀݊ܽ 0 + ⋯ + ߙ  

is an even positive integer and 
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              1 − ൬
ଵߪ + ଵߟ

2
൰ +  ߖ

()


ୀଵ

+  ߜ
()

()

ୀଵ

−  ߜ
() −



ୀଵ

 ф
()

ᇲ

ୀଵ

> 0. 

 
5. Result Involving Other Multiple Hypergeometric Functions.   
Making an appeal to (3.5), we derive 
 
ఈభܪ (5.1) ,…,ఈ

ఘ,௩ {1F1ቂߩ − ݒ + 1 + ఈభା⋯ାఈ
ଶ

; ߩ  + ఈభା⋯ାఈାଵ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ +              … +  {)ቃݖ
 
    = ܨ

() ቀߩ + 1 + ఈభା⋯ାఈ
ଶ

, ,ଵߙ … , ;ߙ ଵߙ + ⋯ + ;ߙ ,ଵݑ4 … ,  ቁݑ4
 

where  ρ = 0,1,2, … ;  Re ቀߩ − ݒ + 1 + ఈభା⋯ାఈ
ଶ

ቁ > ଵߙ ݀݊ܽ 0 + ⋯ + ߙ  is an even positive integers; 
|ݑ| < ଵ

ସ
, ݅ = 1, … , ݊ and ܨ

() is Lauricella’s multiple hypergeometric function [15].  
 
ఈభܪ   (5.2) ,…,ఈ

ఘ,௩ {1F1ቂߩ − ݒ + 1 + ఈభା⋯ାఈ
ଶ

; ߩ  + 1 + ఈభା⋯ାఈ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ +             … +   {)ቃݖ
 

        = ܨ
() ቀߩ + ఈభା⋯ାఈାଵ

ଶ
, ,ଵߙ … , ;ߙ ଵߙ + ⋯ + ;ߙ ,ଵݑ4 … ,  ቁݑ4

 
valid if all conditions of (5.1) are satisfied 
 
ఈభܪ (5.3)  ,…,ఈ

ఘ,௩ {1F1൬ߙଵ + ⋯ + ;ߙ ߩ  + ఈభା⋯ାఈାଵ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ + ⋯ +  {)൰ݖ
 

         = ܨ
() ቀߩ + 1 + ఈభା⋯ାఈ

ଶ
, ,ଵߙ … , ;ߙ ߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
; ,ଵݑ4 … ,  ቁݑ4

 
provided that all conditions of (5.1) hold true. 
 
ఈభܪ(5.4) ,…,ఈ

ఘ,௩ {1F1൬ߙଵ + ⋯ + ;ߙ ߩ  + 1 + ఈభା⋯ାఈ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ + ⋯ +  {)൰ݖ
 

    = ܨ
() ቀߩ + ఈభା⋯ାఈାଵ

ଶ
, ,ଵߙ … , ;ߙ ߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
; ,ଵݑ4 … ,  ,ቁݑ4

 
 where all conditions of (5.1) are satisfied. 
 
ఈభܪ   (5.5) ,…,ఈ

ఘ,௩ {1F2൬ߙଵ + ⋯ + ;ߙ ߩ  + ఈభା⋯ାఈାଵ
ଶ

, ߩ + 1 + ఈభା⋯ାఈ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ                + ⋯ +

 {)൰ݖ

 
        = фଶ

() ቀߙଵ, … , ;ߙ ߩ − ݒ + 1 + ఈభା⋯ାఈ
ଶ

; ,ଵݑ4 … ,  ,ቁݑ4
 

provided that  ρ = 0,1,2, … ;  Re ൬ߩ − ݒ + 1 + ଵ
ଶ

ଵߙ) + ⋯ + )൰ߙ > 0, ଵߙ + ⋯ + ߙ  is an even positive 
integers. 
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ఈభܪ   (5.6) ,…,ఈ
ఘ,௩ { 1F2 ൬ߩ − ݒ + 1 + ఈభା⋯ାఈ

ଶ
; ߩ  + ఈభା⋯ାఈାଵ

ଶ
; ߩ + 1 + ఈభା⋯ାఈ

ଶ
; ଵݖଵݑ) +             … +

ଵݖ)(ݖݑ   + ⋯ +  {)൰ݖ
 
        = фଶ

()(ߙଵ, … , ;ߙ ଵߙ + ⋯ + ;ߙ ,ଵݑ4 … ,  ,(ݑ4
 
where all conditions of (5.5) are satisfied. 
 
(5.7) ఈభܪ        ,…,ఈ

ఘ,௩ { 2F2 ൬ߙଵ + ⋯ + ;ߙ ߩ  − ݒ + 1 + ఈభା⋯ାఈ
ଶ

; ߩ + ఈభା⋯ାఈାଵ
ଶ

; ߩ   + 1 +

                 ఈభା⋯ାఈ
ଶ

; ଵݖଵݑ) + ⋯ + ଵݖ)(ݖݑ + ⋯ +  {)൰ݖ
 
         = (1 − ଵ)ିఈభݑ4 … (1 − )ିఈݑ4  
 
      provided that ρ = 0,1,2, … ;  Re(ߩ − ݒ + 1 + ଵߙ) + ⋯ + ()/2ߙ > 0, ଵߙ + ⋯ +   is an even positiveߙ
integers while |ݑଵ|<1/4,…, |ݑ|<1/4. 
 
   (5.8) 
ఈభ,…,ఈܪ

ఘ,௩ { 2F3 ൬ߙଵ + ⋯ + ;ߙ ߩ  − ݒ + 1 + ఈభା⋯ାఈ
ଶ

; ܽ, ߩ + ఈభା⋯ାఈାଵ
ଶ

; ߩ  + 1 +                   ఈభା⋯ାఈ
ଶ

; ଵݖଵݑ) +

⋯ + ଵݖ)(ݖݑ  + ⋯ +  {)൰ݖ
 
            = фଶ

()(ߙଵ, … , ;ߙ ܽ; ,ଵݑ4 … ,     ,(ݑ4
 
where ρ = 0,1,2, … ;  Re(ߩ − ݒ + 1 + ଵߙ) + ⋯ + ()/2ߙ > 0, ଵߙ + ⋯ + ߙ  is an even positive integer and 
фଶ

() is Lauricell’a confluent hypergeometric function [15]. 
 
6. Special Case. When ρ = ఈభା⋯ାఈ

ଶ
− 1. 

 
It is clear 
 

ఈభܪ     (6.1) ,…,ఈ

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

భ(ଵݖଵݑ)} … ଵݖ)(ݖݑ) + ⋯ +  {)భା⋯ାݖ
 

  =
ቀഀభశ⋯శഀషభ

మ
ቁ

భశ⋯శ
(ఈభ)భ…(ఈ)(ସ௨భ)భ…(ସ௨)

(ఈభା⋯ାఈି௩) భశ⋯శ
. 

 
 which further suggests that  
 

ఈభܪ     (6.2)  ,…,ఈ

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

{exp [(ݑଵݖଵ + ⋯ + ଵݖ)(ݖݑ + ⋯ +  {[(ݖ
 

= ܨ
() ൬

ଵߙ + ⋯ + ߙ − 1
2

, ,ଵߙ … , ;ߙ ଵߙ + ⋯ + ;ߙ ,ଵݑ4 … ,  ൰ݑ4

 
provided that ߙଵ + ⋯ + |ݑ| is an even positive integer andߙ < ଵ

ସ
;           ݅ = 1, … , ݊.    
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     (6.3) ఈభ,…,ఈܪ  

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

ቄΨଶ
()൫ߙଵ + ⋯ + ߙ − ;ݒ ܿଵ , … , ܿ; ଵݖ)ଵݖଵݑ  + ⋯ + ,(ݖ                      … . , ଵݖ)ݖݑ +

⋯ +  )൯ൟݖ
 
             = ܨ

() ቀఈభା⋯ାఈିଵ
ଶ

, ,ଵߙ … , ;ߙ ܿଵ, … , ܿ; ,ଵݑ4 … ,  ቁݑ4

 
where ߙଵ + ⋯ + ߙ  is an every positive integer and |ݑଵ|+…+|ݑ|<1/4. 
 

ఈభܪ (6.4) ,…,ఈ

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

ቄΨଶ
()൫ܽ; ,ଵߙ … , ;ߙ ଵݖ)ଵݖଵݑ + ⋯ + ,(ݖ … . , ଵݖ)ݖݑ + ⋯ +    )൯ቅݖ

 

          = 
(ܽ)భା⋯ା ቀఈభା⋯ାఈିଵ

ଶ
ቁ

భା⋯ା

ଵߙ) + ⋯ + ߙ − భା⋯ା(ݒ

ஶ

భ ,…,ୀ

భ(ଵݑ4) …  (ݑ4)

 
  
        =2F1൬ܽ, ఈభା⋯ାఈିଵ

ଶ
, ଵߙ + ⋯ + ߙ − ;ݒ ଵݑ)4 + ⋯ +  ,)൰ݑ

 
provided that ߙଵ + ⋯ +  .|<1/4ݑ+…+ଵݑ|  is every positive integer andߙ
 

ఈభ,…,ఈܪ     (6.5)

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

ቄΨଶ
()൫ߙଵ + ⋯ + ߙ − ;ݒ ,ଵߙ … , ;ߙ ଵݖ)ଵݖଵݑ + ⋯ + ,(ݖ                 … . , ଵݖ)ݖݑ  + ⋯ +

 )൯ൟݖ
 

           = [1 − ଵݑ)4 + ⋯ + [(ݑ
భష(ഀభశ⋯శഀ)

మ , 
 
valid if ߙଵ + ⋯ +  .|<1/4ݑ+…+ଵݑ|  is an even positive integer andߙ
 

ఈభܪ  (6.6) ,…,ఈ

ቀഀభశ⋯శഀ
మ ିଵ,௩ቁ

ቄфଶ
() ൬ܾଵ, … , ܾ; ఈభା⋯ାఈିଵ

ଶ
; + ଵݖ)ଵݖଵݑ ⋯ + ,(ݖ … . , ଵݖ)ݖݑ +           … +  )൰ቅݖ

 
         = ܨ

()(ܾଵ, … , ܾ, ,ଵߙ … , ;ߙ ଵߙ + ⋯ + ߙ − ;ݒ ,ଵݑ4 … ,  (ݑ4
 
where ߙଵ + ⋯ + ߙ  is an even positive integer and |ݑ |<1/4. ݅ = 1, … , ݊. 
 
Here ܨ

(), ܨ
(), ܨ

()are Lauricella’s multiple hypergeometric function [15] and фଶ
(), Ψଶ

() are their 
confluent forms. 
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