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ABSTRACT 
An attempt is made to derive recurrence relations of ascending, descending type and certain generating functions for 
the generalized hypergeometric polynomials );;( xnu γβ  by Weisner’s group-theoretic method which are useful for 

deriving many other properties of );;( xnu γβ  . Furthermore, some particular cases of generalized hypergeometric  

polynomials );;( xnu γβ , namely Laguerre, Mexiner, Gottlieb, Krawtchouk and Mexiner-pollaczek polynomials are 
also pointed out, which are of great important in engineering, science and technology and constitute good  models for 
many systems in various fields. 
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1. INTRODUCTION: 
 
Recently, V. S. Bhagavan[3] studied some classical properties of );;( xnu γβ such as the addition, multiplication 
theorems, finite difference formula and various integral representations. It is interesting  to note that the polynomial set 

);;( xnu γβ  is a product of  xn  and  hypergeometric function which enable to derive varies types of generating 
functions .Because of the important role which hypergeometric polynomials/functions play in problems of physics and 
applied mathematics , the theory of generating functions has been developed into various directions and found wide 
applications in different  branches of analysis namely infinite series, general theories of linear differential equations, 
Statistics ( various type of distributions), operations research and functions of a complex variables. The hypergeometric 
functions have also retained its significance in engineering, science and technology. In this paper, an attempt is made to 
derive some simple generating functions, recurrence relations of ascending and descending type of the generalized 
hypergeometric polynomials );;( xnu γβ by the series manipulation method  which are useful for obtaining many 

other  properties of );;( xnu γβ .The principle interest in our results  lies in the fact that a number of orthogonal 
polynomials, that is, the Laguerre , Meixner, Gottlieb, Krawchouk and Mexiner-Pollaczek polynomial, are derived as 
the special cases of our results. Some generating relations of these polynomials are well known but some of them are 
believed to be new in the theory of special functions.  
 
2.  DEFINATION: 
 
S. D. Bajpai and M. S. Arora [2] studied the semi-orthogonality property and an integral involving Fox’s H-function of  

);;( xnu γβ defined as  

                             );;( xnu γβ ]1;;,[  12 x
nFxn γβ−=  ,                                                                                    (2.1) 

where n is a non- negative integer , x is any non-zero complex variable and γβ ,  are independent of n.  
 
Remark: If γβ ,  are dependent of n then many properties which are valid for γβ ,  independent of n fail to be valid 
for γβ ,  dependent upon n. 
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In the paper, after obtaining ascending and descending recurrence relations, the main aim is to derive generating 
functions for );;( xnu γβ by series manipulation method which are of great important for deriving other properties of 

);;( xnu γβ . The hypergeometric polynomial );;( xnu γβ  satisfies the differential equation 
2
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      where )(xLn
α is the Laguerre polynomial . [9]  
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      where ργ ,;(yM n ) is the Mexiner polynomial.[10]    
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      where ),( λφ yn is the Gottlieb polynomial.[9]  
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      where ),;( NPyKn is the Krawtchouk polynomial.[10]    
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    where );( φλ yPn is the Miexner –pollaczek polynomial.[10] 
 
3. GENERATIG RELATIONS:  
 
Here, we shall deduce only simple generating relations which are useful for obtaining many properties of );;( xnu γβ  
 
Consider the series 
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Corollary: In particular, if   α γ= then, we get 
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Which yields 
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3. RECURRENCE RELATIONS: 
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Now, comparing the coefficient of  tn , we finally have  
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(ii) Further, from (2.8) and (2.9), we have 
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which implies that                                                                                                                      

   )1()1( xn −−+γ  )1();;( xxnxnu −−′ γβ )1();;(1 −++−
′ nnxnu γγβ
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])1[();;( γβγβ +−−− xnnxnu .0);;(1 =− xnu γβ
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Eliminating n (β;γ;x) andu′ );;(1 xnu γβ−
′

 respectively from (3.6) and (3.8), we have the following recurrence 
relations: 
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These two independent differential recurrence relations determine the linear ordinary differential equation 
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where nn banda are expressions in ‘n’ which are independent of x and y,  but may contains .γβ and  
 
Using (3.12), (3.13) and recurrence relations (3.9) and (3.10), we get the following linear partial differential operators 
(lowering and raising) respectively: 
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4. BILATERAL GENERATING FUNCTIONS: 
 
In this section, we have derived a theorem and its two corollaries on bilateral generating relations for the ypergeometric   
polynomial set );;( xnu γβ through Weisner’s group- theoretic technique. It is followed by its applications to various 
classical polynomials. 
 
From (3.15), we have derived the transformed group generated by C  is given by  
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Now equating (4.4) and (4.5) we obtain 
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Thus, we arrive at the following theorem: 
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Corollary 1: 
 
Consider the generating function (3.2) ,that is, 
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which is a bilateral generating relation for );;( xnu γβ . 
 
Corollary 2: 
 
Consider the another generating function (3.1) for );;( xnu γβ  
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which is other bilateral generating relation for ( ; ; ).n xu β γ   
 
5. APPLICATIONS 
 
The following generating relations have been derived from (4.14) and (4.16) by using the conditions of (4.1) 
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These are all the bilateral (bilinear) generating relations for the Laguerre. Polynomials whereas the results for the 
Meixner, Gottlieb, Krawtchouk and Meixner – Pollaczek polynomials are believed to be new. 
 
Remark: In a similar way, one can be deduced other types of generating functions from the lowering differential 
operator “B”, which are of great importance in the theory of special functions of mathematical physics. 
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