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ABSTRACT 

In this paper we seek to find some bilateral generating functions for some orthogonal polynomials like 

Hermite, Charlier, Modified Laguerre and Gegenbaur polynomials. These bilateral generating functions can be 

obtained with the help of the unusual integral formula for Hermite polynomial seen in equation (1.1).         
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1     INTRODUCTION 

In a recent paper [1] the author established the following unusual integral for Hermite 

polynomials in the form                                                                       

 

The aim of this paper is to find some unusual bilinear generating integrals by the help of the 

above equation (1.1).                                                                  

Now, we can find the following bilinear generating functions of Hermite polynomials by using 

the unusual generating integral (1.1) as follows                 

 

 

The above bilinear generating relation (1.2) is deduced by Chatterjea S. K [1]. 

2. Bilateral Generating Function With Charlier and Hermite Polynomials    

Here we notice the following linear generating relation involving Charlier polynomials [2] 

 

      Now, we have 
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(2.2)   

      Now in order to evaluate (2.2) we shall prove the following integral formula 

 

In fact we notice that 

 

      Now the left member of (2.4) can be written by virtue of (1.2) as follows        

 

 

 

Comparing the above integral with the right member of (2.4) we obtain (2.3).     

Now we are in apposition to evaluate (2.2).                                                       

To this end we can alternatively write (2.3) in the form                                

 

       Thus it follows from (2.2) and (2.5) that                                                           
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3   Bilateral Generating Function with modified Laguerre and Hermite Polynomials                                                                                                      

Here we notice the following linear generating relation involving modified Laguerre polynomials                                                                                        

 

     Similarly by multiplying the left hand side of the previous equation by  and substitute 

from (1.2) we get 

 

    

   

 

      By replacing   by  in the previous equation and substitute from (2.3) we get    
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     Hence; 

   

              

      It may be of interest to note that we can obtain equation (3.2) from equation (2.5) so we have 

to prove that:                                                                          

 

      From Laguerre polynomial   

    

Let , then       

    

 

 

 

 

          

      Multiplying both sides of the previous equation by  
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     Let , hence       

      

     

Since  hence;                                                                    

 

 

 

      Hence; 

 

      Finally by substitute from equation (3.4) in equation (2.5) we get 

 

    

      Hence; 

 

   

      We notice that we can obtain the same result (3.5) from (3.2) by replacing ( ) by ( ).  

 

4  Bilateral Generating Function With Gegenbaur and Hermite polynomials                                         
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Here we notice the following linear generating relation involving Gegenbaur polynomials                                                                                                      

 

Now by multiplying the left hand side of (3.1) by  and substituting by (1.2) we get (3.2)                                                                                               

 

    

 (4.2)    

      In particular case, if we take  in the above equation (4.1), then we have 

 

 

             

                    

      Hence; 

 

      Secondly substitute in (4.2) we get 

 

 

      Finally we get; 
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 لملخص العربيا

 

ا البح  ب ض   ت الت   اهيم الاان  ة ضالنك  بة ال    ارم   ب لا  فو  هاهنم  ة ضا    ا ة ال       م  ة ذيتناول ه   

لك ذلك ارم   ب لا  فو   وم    وارم   ب لا  فو      اهل  وا   ذا نفناج نع ض ت ارم ب الحفو  ا خ ي نرال ل   

ا نفناج نع ارم ب لافو  واون ضموه ن ا ي ط  ا ا ة ل بحب    نجال    يم ال  فوال اليطم  ة وال  فوال 

 ثنائ  اليطمة .
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