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ABSTRACT 
Laguerre polynomials have special importance in engineering, science and good model for many systems in various 
fields. By means of Weisner's group theoretic method some new generating functions of two variable and one 
parameter Laguerre polynomials y)x,(α

nL  are obtained from which several generating functions can be easy derived. 
 
In this paper we change the order of ,...2,1,,, 321 =iAAA iii  in the operator 1211222212122323 AaAaAaAa eeee in ny)zx,(α

nL , 
we get other type of generating functions involving Laguerre polynomials.  
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1.  INTRODUCTION 
 
Group theoretic method was proposed by Lauis Weisner in 1955 and he employed this method to find generated 
relations for a large class of special functions. 
 
Weisher discussed the group-theoretic significance of generating functions for hyper geometric, Hermite and Bessel 
functions [4,5 and 6] respectively. Miller, McBride, Srivastava and Monocha [3,7 and 8] respectively reported group 
theoretic method for obtaining generating relations in their books. 
 
Two variables and one parameter Laguerre polynomials y)x,(α

nL  have been defined in [9] and specified by the series 
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where α  is a non-negative integer. 
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The differential equation satisfied by one parameter and two variables Laguerre polynomials ),( yxLn

α  is: 
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In a recent paper, we have derived the following main generating functions involving Laguerre polynomials: 
 

( ){ }22
13 23 13exp naa y a y x a y z z

y
 
− − + + 
 

 

                     23 13 12 22 12 22
1 [ ( ) ]( ),nL a y x a y z a y a z a y a z
yz

α  
+ + + + + + 

 
 

 

                23 13 22 12

0 0 0 0

( ) ( ) ( ) ( ) ( 1) ( ) ( 1)
! ! ! !

p m l k
m p

m l
p m l k

a a a a n k l n
p m l k

∞ ∞ ∞ ∞
+

= = = =

= − − + +∑ ∑ ∑ ∑          

 
                     1

12 22[ , ]k l m p k m p l p n
n l pL x a y a z y zα− − + + − − + + − +
+ − + +                                                                                     (1.1) 

                                                      . 
and by the following method of Weisner (Weisner 1955), the result (1.1) is obtained by applying the operator 

n
n

AaAaAaAa zyxLeeee ),(1211222212122323 α . The object of this paper is to derive the possible variants of (1.1) by changing the 

order of 221223 ,, AAA and 12A in 1211222212122323 AaAaAaAa eeee  by this change we have found the following new generating 
relations: 
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We like to point out the following six operators: 

1212222213132323 AaAaAaAa eeee  
2222121213132323 AaAaAaAa eeee  
1212131322222323 AaAaAaAa eeee  
1212222223231313 AaAaAaAa eeee  
2222121223231313 AaAaAaAa eeee  
2222232312121313 AaAaAaAa eeee                                                                                                                                                 (A) 

 
When applied to ny)zx,(α

nL  will given rise to the result (1.1). 
 
On the other hand the following six operators 

1313232312122222 AaAaAaAa eeee  
2323131312122222 AaAaAaAa eeee  
1313121223232222 AaAaAaAa eeee  
1313232322221212 AaAaAaAa eeee  
2323131322221212 AaAaAaAa eeee  
2323222213131212 AaAaAaAa eeee                                                                                                                                                 (B) 

 
When applied to ny)zx,(α

nL will gives rise to the result (1.3). 
 
Again the following six operators 

1313121222222323 AaAaAaAa eeee  
2222131312122323 AaAaAaAa eeee  
1313222212122323 AaAaAaAa eeee  

2222131323231212 AaAaAaAa eeee  
1313222223231212 AaAaAaAa eeee  

2222232313131212 AaAaAaAa eeee                                                                                                                                                 (C) 
       
when applied to ny)zx,(α

nL  will gives rise to the result (1.4).  
 
Lastly the following six operations: 

2323121222221313 AaAaAaAa eeee  
1212232322221313 AaAaAaAa eeee  

2323222212121313 AaAaAaAa eeee  
1212131323232222 AaAaAaAa eeee  
2222121213132222 AaAaAaAa eeee  
1212232313132222 AaAaAaAa eeee                                                                                                                                                 (D) 

 
when applied to ny)zx,(α

nL will give rise to the result (1.5) 
 
2. DERIVATIVE OF NEW GENERATING FUNCTION 
 
From[11] (El-khazendar, 2013) we notice that: 
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Also the group corresponding to 221312 ,, AAA  and 23A  are given by [11] (El-khazendar, 2013) 
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Now in order to prove (1.3) we can choose without any loss of generality the following operator from the set (B) 
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In fact we have  
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In other hand we have, 
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Using (2.9) and (2.10) we get 
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which is (1.3). 
 
Now in order to prove (1.4) we can choose without ant loss of generality following operator from the set (C) 
 

1313121222222323 AaAaAaAa eeee . 
 
Hence the calculation shown in deriving (1.3) is a routine one, we only mention main steps in deriving (1.4) and (1.5). 
 
We have  
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On the other hand we have: 
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Equating (2.11) and (2.12) we get. 
 

                                   lk
pm

m

m

k

k

l

l

p

p

lnlkmn
m

a
k

a
l

a
p

a
)()()1(

!
)(

!
)(

!
)(

!
)(

0

13

0

12

0

22

0

23 ++−+− +
∞

=

∞

=

∞

=

∞

=
∑∑∑∑  

                                     1 ( , )m k l p l p m k l p
n pL x y z yα+ − + + − − − +
+ −  

which is (1.4). 
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Lastly in order to prove (1.5) we can choose without any loss of generality the following operator from the set (D) 
 

2323121222221313 AaAaAaAa eeee . 
 
We have 
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On the other hand we have 
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which is (1.5). 
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