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I. Introduction 

In 1991,Ragab[7] defined Laguerre polynomials of two variables ),(),( yxLn


as follows : 
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where )()( xLn


is the Laguerre polynomials of one variable [8] 
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In 1996,  Khan and  Shukla [5] defined the Laguerre  polynomials of r -variables ),,( 1

),,( 1

rn xxL r 

as follows : 
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where 
)(

2

r  is a confluent hypergeometric function of r-variables [10] 
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(1.4) 

Srivastava and Daoust [9] defined extremely generalized hypergeometric function of n -variables (which 

is referred to in the literature as the generalized Lauricella’s function of several variables) defined by [10] 

 nn

n

zz
DDC

BBA
F ,,

;;:

;;:
1)(

)(

























 





























 nn

n

n

n

n

n

n

n

zz
d

b

d

b

c

a

DDC

BBA
F ,,

;

;

:

:

)(

)(

;

;

;

;

:

:

)(

)(

:

:

,

,

,

,

:

:

)(

)(

;;:

;;:
1)(

)(

)(

)(

)(

)(

)(

)(





























 

   ,
!!

,,Ω
0,, 1

1
1

1

1







n

n

mm n

m

n

m

n
m

z

m

z
mm



                                    (1.5) 

where 
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and the coefficients ;,,2,1,;,,2,1,;,2,1, )()()()( CjBjAj k
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;,,2,1, )()( kk

j Dj  for all  nk ,,2,1  are real and positive, )(a abbreviates the array of A

parameters )(,, )(

1

k

A baa   abbreviates the array of 
)(kB parameters 

)()( ,,2,1, kk

j Bjb  for all 

 nk ,,2,1  with similar interpretations for )(c  and )( )(kd ceteraetnk ;,,2,1  . Note  that,  

when  the  coefficients in  equation (1.5)  equal to 1,  the  generalized    Lauricella function (1.5) reduces 

to the following multivariable extension of the Kamp´e de F´eriet function [10]:  
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II. Hypergeometric Formulas of ],,[ 1
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Two interesting generating functions of  Laguerre polynomials of  two and several variables are given by 

Chatterje [2]and Khan and Shukla [5]  
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In (2 .1)  if we replace y  and   by x  and  and use the result [3]  
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we get  
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On expressing 
te and 30 F  in series forms,  we get   
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(2 .5)  

Comparing the coefficient of 
nt on both sides of  (2 .5)  and using the following identities [10]:  

nk
n

n
kn

k

k





 0,

)(

!)1(
)!(

                                                                                                     

(2.6) 

and 
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we get  
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where qp F is the generalized  hypergeometric function of one  variable[10] 
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Now, we consider (2 .2)  with ,,,,,3 21321   yxxxxxn  3 ,using (2 .1)and 

comparing the coefficient of 
nt ,  we get  
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In (2 .10)  if we apply (2 .6)and (2.8) ,we arrive to the following result :  
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BBA

DDCX   is Exton double hypergeometric series  [4] 
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Similarly ,in (2 .2)  if we put ,,,,,,4 214321   yxyxxxxxn   43  

and use (2 .1) , (2 .3)and (2.6) ,  we get  
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where  yxF kqp

nml ,;:

;:   denotes the Kampé de Fériet function of two variables[10] 
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Further, in (2 .2) ,  if  we  put ,,,,,,4 214321   yxyxxxxn   43

and use (2 .1)  and (2 .3) ,  we get 
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Now, using the identity (2 .6)  and comparing the coefficient of 
nt , we get  
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In (2 .16) ,  if we use the result [7]  
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we arrive after some simplification to the following result :  
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On the same lines of derivation of the results (2.11), (2.13) and (2.18), we have the following formulas for 
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respectively . 
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where 0)Re(;0)Re(   and  is the will known Gamma function defined by [10] 
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Proof of (3.1): 

To obtain the main integral formula (3.1), we consider the left-hand side of (3.1),using (2.8), expressing   
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(3.5) 

In (3.5) using the definition of Gamma function (3.4) and finally considering the definition 

(1.7),we obtain  the right –hand side of (3.1). This completes the of (3.1).The integrals (3.2) and (3.3) can 

be proved in the same manner.  

 

Following two integrals can be obtained readily  from (3.3) as follows:                                                                                                                                                                                                                                                                  

  dxxxxx
n

Lxe rr
rrx






0

11

),,,1,1(1 ,,,, 
 


 



























;

;

1,1,1

)1(,)2(

:

:,

3

2

;

;

;

;

3

2

:0

:2

)!(

])1()1[()(

1111

112
1

112
1

1











n
F

n r

njnj

r

j





















r

rrrr

rrrr 4
,,

4

;

;

1,1,1

)1(),2(

;

;
12

1
2
1






                                                                   

(3.6) 

and 

 
r

njnj

r

j

rr
rrx

n
dxxxxx

n
Lxe

2

1

0

11

),,,1,1(1

)!(

)1()1()(
,,,, 




















 


 

























;

;

)2(,)1(,1:

:,,,

3

0

;

;

;3

;0

:0

:4

12
1

12
1

1

2
1

2
1

2
1

2
1

2
1

2
1



nn
F  



Certain Results for Laguerre Polynomials of Several Variables 

DOI: 10.9790/5728-1204041017                                     www.iosrjournals.org                               16 | Page 









2

2

2

2

1

2
1

2
1

4
,,

4

;

;

)2(,)1(,1;

;










r

rrr





.                                                                 (3.7) 

 

Now, we mentioned the following special cases : 

On setting 1 sr and   in (3.1) and using the result [1] 
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where 5K is the Exton’s quadruple hypergeometric series[3] 
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(3.10) 

 

On setting 2r , integral (3.2) reduces to a known result [6]  
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(3.11) 

On setting 1 sr and   , integral (3.3) reduces to 
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