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Abstract: 

 In this paper, we prove ageneral theorems on generating functions involving the 

two-parameter three-variable Srivastava polynomials, Hermite polynomials and 

Legendre Polynomials of  pseudo two variables. Some applications of these 

theorems lead us to derive several bilateral generating functions involving some 

well-known classical polynomials of one variable which are contained by the two-

parameter three -variable Srivastava polynomials. 

MSC 2010 :33C45, 33C05, 33C65.                 

Keywords: Generating functions, Srivastava polynomials, Hermite polynomials, 

Legendre Polynomials.  

                      

1. Introduction  

In 1972, Srivastava [8] introduced the following family of polynomials:  
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where N
 
is the set of  positive integers,  

=0,, knknA
 
is a bounded double sequence of 

real or  complex  numbers,  ][a  denotes  the  greatest  integer  of Ra  and nλ)(

denotes the Pochhammer  symbol defined by [9] 
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where  (.) is Gamma function. 

In 2001, Gonzalez et al. [1] extended the Srivastava polynomials )(xS N
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In 2013, Kaanoglu and Ozarslan [4] introduced the following family of one-variable, 

two-parameter and three-variables Srivastava polynomials as follow: 
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In [4], the following family of bivariate polynomials was introduced: 
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where  knA ,  
is a bounded double sequence of real or complex numbers.  

 

In [10], Srivastava et al. introduced the three-variable polynomials   
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where {𝐴𝑛,𝑘,𝑙} is a triple sequence of complex numbers. Suitable choices of {𝐴𝑛,𝑘,𝑙} 

in 

equation (1.6) give a three-variable version of well-known polynomials (see also [2]. 

Re-cently, in [3], the multivariable extension of the Srivastava polynomials in r-

variable was 

introduced 
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          (𝑚, 𝑛 ∈ ℕ0;  𝑁1, 𝑁2, … , 𝑘𝑟−1 ∈ ℕ) 

where {𝐴𝑚,𝑘𝑟−2,𝑘1,𝑘2,…,𝑘𝑟−1
} is a sequence of complex numbers. 

The Hermite polynomials of two variables are defined by [6] 

 

              𝐻𝑛(𝑥, 𝑦) = ∑
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[𝑛 2⁄ ]
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                                               (1.8) 

 

where  𝐻𝑛(𝑥) is the well-known Hermite polynomials [7]. 

 

Also, we note that the Hermite polynomials of two variables are satisfy the following  
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where  𝐹𝐸:𝐺;𝐻
𝐴:𝐵;𝐷[𝑥, 𝑦] is the Kampè de Fèriet function of two variables [9]. 

 

The Legendre Polynomials ),( yxPn  of  pseudo two variables are defined by [5] 
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and satisfy the following generating relation [5] :   
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where
12 F  is the Gaussian hypergeometric function defined by [9] 
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Suppose also that two-parameter two-variable polynomials  𝑃𝑝,𝑞
𝑀 (𝑥 , 𝑦)  are defined 

by 

          𝑃𝑚1,𝑚2
𝑀 (𝑥, 𝑦) = ∑ 𝐴𝑚1+𝑚2,𝑚2,𝑘
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 , (𝑀𝑙 ≤  𝑚2).      (1.13) 

 

2. Main Results  

Theorem 2.1. The following family of bilateral generating functions holds true: 
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𝑥𝑙

𝑙! 

[𝑘 𝑀⁄ ]

𝑙=0

 
𝑦𝑘−𝑀𝑙

(𝑘 − 𝑀𝑙)! 
 
𝑧𝑛

𝑛! 
 
𝑤1

𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛+𝑘  

Let  𝑘 → 𝑘 + 𝑀𝑙 

∆= ∑ 𝐻𝑝+𝑞+𝑛+𝑘+𝑀𝑙

∞

𝑝,𝑞,𝑛,𝑘,𝑀𝑙=0

(𝑢, 𝑣) 𝐴𝑝+𝑞+𝑛+𝑘+𝑀𝑙,𝑞+𝑘+𝑀𝑙,𝑙  
(𝑥𝑡𝑀)𝑙

𝑙! 
 
(𝑦𝑡)𝑘

𝑘! 
 
(𝑧𝑡)𝑛

𝑛! 
 
𝑤1

𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
  

Let 𝑝 → 𝑝 − 𝑛 

∆= ∑ 𝐻𝑝+𝑞+𝑘+𝑀𝑙

∞

𝑝,𝑞,𝑘,𝑀𝑙=0

(𝑢, 𝑣) 𝐴𝑝+𝑞+𝑘+𝑀𝑙,𝑞+𝑘+𝑀𝑙,𝑙  
(𝑥𝑡𝑀)𝑙

𝑙! 
 
(𝑦𝑡)𝑘

𝑘! 

𝑤2
𝑞

𝑞!
(∑

𝑤1
𝑝−𝑛

(𝑝 − 𝑛)!

𝑝

𝑛=0

 
(𝑧𝑡)𝑛

𝑛! 
) 

∆= ∑ 𝐻𝑝+𝑞+𝑘+𝑀𝑙

∞

𝑝,𝑞,𝑘,𝑀𝑙=0

(𝑢, 𝑣) 𝐴𝑝+𝑞+𝑘+𝑀𝑙,𝑞+𝑘+𝑀𝑙,𝑙

(𝑤1 + 𝑧𝑡)𝑝

𝑝! 
 
(𝑥𝑡𝑀)𝑙

𝑙! 
 
(𝑦𝑡)𝑘

𝑘! 

𝑤2
𝑞

𝑞!
 

Let 𝑞 → 𝑞 − 𝑘 
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∆= ∑ 𝐻𝑝+𝑞+𝑀𝑙

∞

𝑝,𝑞,𝑀𝑙=0

(𝑢, 𝑣) 𝐴𝑝+𝑞+𝑀𝑙,𝑞+𝑀𝑙,𝑙

(𝑤1 + 𝑧𝑡)𝑝

𝑝! 
 
(𝑥𝑡𝑀)𝑙

𝑙! 
 (∑

(𝑦𝑡)𝑘

𝑘! 

𝑤2
𝑞−𝑘

(𝑞 − 𝑘)!

𝑞

𝑘=0

) 

∆= ∑ 𝐻𝑝+𝑞+𝑀𝑙

∞

𝑝,𝑞,𝑀𝑙=0

(𝑢, 𝑣) 𝐴𝑝+𝑞+𝑀𝑙,𝑞+𝑀𝑙,𝑙  
(𝑥𝑡𝑀)𝑙

𝑙! 
 
(𝑤1 + 𝑧𝑡)𝑝

𝑝! 
 
(𝑤2 + 𝑦𝑡)𝑞

𝑞! 
. 

 

This completes the proof of Theorem 2.1. 

In a similar manner, we also get the following result immediately. 

Theorem 2.2. The following family of bilateral generating functions holds true: 

        

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛   

 

  = ∑ 𝑃𝑝+𝑞+𝑀𝑙
∞
𝑝,𝑞,𝑀𝑙=0 (𝑢, 𝑣) 𝐴𝑝+𝑞+𝑀𝑙,𝑞+𝑀𝑙,𝑙  

(𝑥𝑡𝑀)
𝑙

𝑙!
 

(𝑤1+𝑧𝑡)𝑝

𝑝!
 

(𝑤2+𝑦𝑡)𝑞

𝑞!
.      (2.2) 

 

Using (1.13) in the rite hand side of (2.1) and (2.2), we get:   

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻𝑝+𝑞

∞

𝑝,𝑞,𝑀𝑙=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

𝑀 (𝑤2 + 𝑦𝑡 , 𝑥𝑡𝑀),                          (2.3) 

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

 = ∑ 𝑃𝑝+𝑞

∞

𝑝,𝑞,𝑀𝑙=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

𝑀 (𝑤2 + 𝑦𝑡 , 𝑥𝑡𝑀).         (2. 4) 
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Remark 2.1. If we set 𝑀 = 1 and  𝐴𝑚,𝑛,𝑘 = (𝛼)𝑘 (𝛽)𝑛−𝑘(𝛾)𝑚−𝑛 (𝑚, 𝑛 ∈ 𝑁0) in 

definition  (1.13), we have  

 

                                  𝑃𝑚1,𝑚2

1 (𝑥, 𝑦) = (𝛾)𝑚1
𝑔𝑚2

(𝛽,𝛼)
(𝑥, 𝑦).                           (2.5) 

 

 

Furthermore, choosing  𝑀 = 2 and  𝐴𝑚,𝑛,𝑘 = (𝛼)𝑚−𝑛(𝛾)𝑛−2𝑘(𝛽)𝑘 (𝑚, 𝑛 ∈ 𝑁0) in 

defined (1.13), then 

 

                                  𝑃𝑚1,𝑚2
2 (𝑥, 𝑦) = (𝛼)𝑚1

ℎ𝑚2

(𝛾,𝛽)
(𝑥, 𝑦),                           (2.6)                                           

        

where 𝑔𝑚2

(𝛽,𝛼)(𝑥, 𝑦) are the Lagrange polynomials given by  
 

 𝑔𝑚2

(𝛽,𝛼)(𝑥, 𝑦) = ∑ (𝛼)𝑚2−𝑙

[𝑚2]

𝑘=0

(𝛽)𝑙  
𝑥𝑚2−𝑙

(𝑚2 − 𝑙) !
 
𝑦𝑙

𝑙!
,                            (2.7) 

                                        

where ℎ𝑚2

(𝛾,𝛽)(𝑥, 𝑦) denotes the Lagrange-Hermite polynomials given 

explicitly  

  ℎ𝑚2

(𝛾,𝛽)(𝑥, 𝑦) = ∑ (𝛾)𝑚2−2𝑙

[𝑚2 𝑀⁄ ]

𝑙=0

(𝛽)𝑙  
𝑥𝑚2−2𝑙

(𝑚2 − 2𝑙) !
 
𝑦𝑙

𝑙!
.                            (2.8) 

 

 

Remark 2.2. Choosing 𝑀 = 1 
 
in  (1.6) and  𝐴𝑚,𝑛,𝑘 = (𝛼)𝑘  (𝛽)𝑛−𝑘  (𝛾)𝑚−𝑛 , we 

get  the following result: 

             𝑆𝑛
𝑝,𝑞,1(𝑥, 𝑦, 𝑧) = (𝛾)𝑝(𝛽)𝑞  𝑔𝑛

(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧)                          (2.9) 

               

Remark 2.3. Choosing 𝑀 = 2 
 
in  (1.6) and  𝐴𝑚,𝑛,𝑘 = (𝛼)𝑚−𝑛(𝛾)𝑛−2𝑘(𝛽)𝑘 , we 

get  the following result: 

 

                        𝑆𝑛
𝑝,𝑞,2(𝑥, 𝑦, 𝑧) = (𝛼)𝑝(𝛾)𝑞  𝑢𝑛

(𝛼+𝑝,𝛽,𝛾+𝑞)
(𝑥, 𝑦, 𝑧)                        (2.10) 

Now, using (2.5), (2,9) in (2.3), (2,4) and using (2.6), (2.10) in (2,3), 

(2.4), we have  
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∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

1 (𝑤2 + 𝑦𝑡 , 𝑥𝑡1),       (2.11) 

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)

(𝑥, 𝑦, 𝑧) 
𝑤1

𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

                      = ∑ 𝑃𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

1 (𝑤2 + 𝑦𝑡 , 𝑥𝑡1),       (2. 12) 

and 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

2 (𝑤2 + 𝑦𝑡 , 𝑥𝑡2),        (2.13) 

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)

(𝑥, 𝑦, 𝑧) 
𝑤1

𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

                      = ∑ 𝑃𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  𝑃𝑝,𝑞

2 (𝑤2 + 𝑦𝑡 , 𝑥𝑡2).       (2. 14) 

 

Using (2.5) in (2.11), (2,12) and using (2.6) in (2,13), (2.14), we have  
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∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 = ∑ 𝐻𝑝+𝑞

∞

𝑝,𝑞,𝑙=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
  (𝛾)𝑝𝑔𝑞

(𝛽,𝛼)(𝑤2 + 𝑦𝑡 , 𝑥𝑡),       (2.15) 

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝑃𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
(𝛾)𝑝𝑔𝑞

(𝛽,𝛼)
(𝑤2 + 𝑦𝑡, 𝑥𝑡),         (2. 16) 

and 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
 (𝛼)𝑝ℎ𝑞

(𝛾,𝛽)(𝑤2 + 𝑦𝑡, 𝑥𝑡2),        (2.17) 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)(𝑥, 𝑦, 𝑧) 

𝑤1
𝑝

𝑝!
 
𝑤2

𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝑃𝑝+𝑞

∞

𝑝,𝑞=0

(𝑢, 𝑣)  
(𝑤1 + 𝑧𝑡)𝑝

𝑝!
 (𝛼)𝑝ℎ𝑞

(𝛾,𝛽)(𝑤2 + 𝑦𝑡, 𝑥𝑡2).        (2. 18) 

 

Remark 2.4.  Choosing  𝑤1 = −𝑧𝑡
 
 and 𝑤2 = −𝑦𝑡 in  (2.1) and (2.2) , we deduce  

the following interesting corollaries: 

Corollary 2.1.  

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     
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= ∑ 𝐻𝑀𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴𝑀𝑙,𝑀𝑙,𝑙  
(𝑥𝑡𝑀)𝑙

𝑙!
 .               (2.19) 

Corollary 2.2.  

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛 

                                                                                  

= ∑ 𝑃𝑀𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴𝑀𝑙,𝑀𝑙,𝑙  
(𝑥𝑡𝑀)𝑙

𝑙!
.                            (2.20) 

Remark 2.5. Choosing 𝑀 = 1, 2 
 
in  (2.19), we get  the following result: 

 

Corollary 2.3. 

 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,1(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴𝑙,𝑙,𝑙  
(𝑥𝑡)𝑙

𝑙!
,                                  (2.21) 

 

and 

 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,2(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝐻2𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴2𝑙,2𝑙,𝑙  
(𝑥𝑡2)𝑙

𝑙!
.                    (2.22) 

 

Remark 2.6. Choosing 𝑀 = 1, 2 
 
in  (2.20), we get  the following result: 
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Corollary 2.4. 

 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,1(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝑃𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴𝑙,𝑙,𝑙  
(𝑥𝑡)𝑙

𝑙!
,                     (2.23) 

and 

  

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) 𝑆𝑛
𝑝,𝑞,2(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑ 𝑃2𝑙

∞

𝑙=0

(𝑢, 𝑣) 𝐴2𝑙,2𝑙,𝑙  
(𝑥𝑡2)𝑙

𝑙!
,                          (2.24) 

 

where 𝑆𝑛
𝑝,𝑞,𝑀(𝑥, 𝑦, 𝑧) is the extended  Srivastava polynomials (1.3). 

 

3. Applications  

I. In (2.21) and (2.23), choosing 𝐴𝑙,𝑙,𝑙 = (𝛼)𝑙   and using (2.9), we get 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

                                 = ∑(𝛼)𝑙  𝐻𝑙

∞

𝑙=0

(𝑢, 𝑣)  
(𝑥𝑡)𝑙

𝑙!
,                (3.1) 

and 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛾)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     
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= ∑(𝛼)𝑙  𝑃𝑙

∞

𝑙=0

(𝑢, 𝑣)  
(𝑥𝑡)𝑙

𝑙!
.                      (3.2) 

Using relation (1.9) in the L. H. S. of result (3.1), we get: 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

           = (1 − 2𝑥𝑦𝑡)−𝑐  𝐹
2: 0; 0

⬚
0; 0; 0

 [

𝑐

2
 ,

𝑐

2
+

1

2
: −; −;

⬚
        −      ∶ −; −;

 
−4𝑥2𝑡2

(1−2𝑥𝑦𝑡)2 ,
−4𝑦2𝑡2

(1−2𝑥𝑦𝑡)2
] ,         (3.3) 

 

and using relation (1.11) in the L. H. S. of results (3.2), we get: 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛽)𝑞  𝑔𝑛
(𝛼,𝛽+𝑞,𝛾+𝑝)(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= (1 − 𝑥𝑢𝑡)−𝛼  12 F  [
𝛼

2
,
𝛼 + 1

2
; 1;

(𝑥𝑡)2(𝑢2 − 𝑣 − 1)

(1 − 𝑥𝑢𝑡)2
].          (3.4)  

              

II. In (2.22) and (2.24), choosing 𝐴2𝑙,2𝑙,𝑙 = (𝛽)𝑙   and using (2.10), we get 

∑ 𝐻𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)

(𝑥, 𝑦, 𝑧) 
(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

= ∑  (𝛽)𝑙  𝐻2𝑙

∞

𝑙=0

(𝑢, 𝑣)  
(𝑥𝑡2)𝑙

𝑙!
 ,                                   (3.5) 

and 

∑ 𝑃𝑝+𝑞+𝑛

∞

𝑝,𝑞,𝑛=0

(𝑢, 𝑣) (𝛼)𝑝(𝛾)𝑞  𝑢𝑛
(𝛼+𝑝,𝛽,𝛾+𝑞)(𝑥, 𝑦, 𝑧) 

(−𝑧𝑡)𝑝

𝑝!
 
(−𝑦𝑡)𝑞

𝑞!
 𝑡𝑛                                     

 

= ∑  (𝛽)𝑙𝑃2𝑙

∞

𝑙=0

(𝑢, 𝑣)  
(𝑥𝑡2)𝑙

𝑙!
.                               (3.6) 
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