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Abstract  
 

     The aim of the present paper is to obtain some double and triple generating functions for 

Laguerre polynomials of two variables.  A number of interesting generating functions  (known or 

new) are also derived as special cases  of our main results.               
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1.  Introduction 

In 1991, Ragab [3] defined the Laguerre polynomials of two variables  ),(),( yxLn


as follows: 
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where )()( xLn


is the Laguerre polynomials of one variable [4,p.200(1)]  
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The definition (1.1)  is equivalent to the following explicit representation of  ),(),( yxLn
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It may be noted that the definition (1.3) can be written as  
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where 2  is the confluent hypergeometric function of two variables [7,p,59(42)] 

                            

 
!!)()(

)(
,;,;Ψ

0,

2
s

y

r

x

cb

a
yxcba

sr

sr sr

sr




=

+
= .                                            (1.5) 

The general triple hypergeometric series ],,[)3( zyxF  is defined as follows [7; p.69 (39)]:   
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Where 
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 (a) abbreviates the array of  A   parameters  
Aaa ,,1    with similar interpretation for

)"(),'(),( bbb et cetera. 

The Kampé de Fériet function of two variables  yxF kqp

nml ,;:

;:   is  defined as follows [7,p.63(16)] :  
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The confluent hypergeometric  functions  132 Ξ,Φ,Φ   and 2Ξ are defined as follows  [ 7, p. 58-

59]:  
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and   
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2.  Generating functions  

In this section, we shall prove the following double and triple generating functions of Laguerre 

polynomials of two variables : 
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 where we have used a special case of generalized  Lauricella function of  Srivastava - Daoust [5, 

p.454] (see also [6, p.37 (21)]). 
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In view of the hypergeometric reduction formula [6,p.28(30)]  
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the generating function  (2.2) can be written in the form 
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Proof of (2.1) 

Denoting the left hand side of (2.1) by L and using the definition (1.3), we get  
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This completes the proof of (2.1).The results (2.2), (2.3) and (2.4)  can be established similarly.  

 

3.  Special cases  

In this section, we mention the following  special cases : 

(1)   Setting 0=v  in (2.1), we get 
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 (2)   Setting 0=v  in (2.2), we get 

       



=

+


= +

+

++0

),(

0

),(
)1()1(!

)(!

m

nmβmα

n

n nnm

nm tuyxL
βαm

λn
   

                   ( )









−

−

−

−

−+

−

−

−

−

−

−

−

−

−

+

−

−
−= −

t

yt

t

xt

t

u

βα

λ
Ft λ

1
,

1
,

1;

;

1;

;

;

;

:

:

;

;

;

;

1::

::
)1( 3 .              (3.2) 

(3)  In (2.3)  Setting 

     (I)  1== qp
 
 

     (II) 2== qp
 
 

     (III) 2,1 == qp
 
, 

we get respectively the following triple generating functions: 
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 (4)  Setting 0=u  in (2.3), we get 
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(5) Further, for 1=q
 
and 2=q  (3.6)  reduces respectively to the following generating     

functions:  
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(6)  Again,  setting 0== vu  in (2.3), we get a known generating function of Chatterje [1,p.63 

(2)]   
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(7) Setting 1=p
 
and 2=p  in (2.4), we get respectively the following double generating 

functions:  
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(8) Setting 0== vu  in (2.6) , we get a known generating function of  Khan and Shukla 

[2,p.163(7.4)]   
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لكثيرات حدود لأجير ذات متغيرين. عدد من الحالات يجاد دوال مولدة ثنائية وثلاثية هذا البحث إلى إيهدف     
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