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1. INTRODUCTION
 

The generalized polynomial set T
n
 (x

1
,x

2
,x

3
,x

4
) is defined by means of generating relation. 
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 where (i = 1, 2, 3, 4) and 1 2 3 4, , , ,      are real and 1 2 3 4, , , ,m m m m m  are positive 

integer. The left hand side of (1.1) contains the product of two generalized hypergeometric function which 

contains Appell function of four variables in the notation of Burchanall and Chaundy [1] associated with 

Lauricella function. The polynomial set contains a number of parameters for simplicity, itis denoted by T
n
 

(x
1

,x
2

,x
3

,x
4

), where n is the order of the polynomial set.  

  After little, simplification (1.1) gives, 
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The polynomial Set T
n
 (x

1
,x

2
,x

3
,x

4
) happens to the generalization of as many thirty four orthogonal and non- 

orthogonal polynomials. 
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Notations: 
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Proof:  We have 
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1 ( ) ( ) ( )

g gm P m P m P m P P P

u q qm P m P m P m P P P

D n E E

C n F F

  

  

        


        

 

 

 

1

3 4 1 1 2 2 3 3 4 4
43

1 1

3 4
42

1

1 1

( ) ( ) ( )

( ) ( ) !

P

g g m P m P m P m P
PP

m P
m

q q
PP

E E n

F F x P

   
        


      

 

   

 

3
2 2 31 1

2 2
2 2

( 1)( 1)
2 2 3 3

1 2 32

( 1) ( 1)

! !

        
   





Pm r s u v r s P mm r s u v P

m P
m Pm

P x

x x P P
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       

   

4
3 3 4 43

3 3 4 4

( 1) ( 1)

4 4

1 1 4

1 1

!

           
  



 

Pm r s u v r s P m r s u v r s Pm

m P m P
m m

x

x x P
… (2.2) 

The single terminating factor 
1 1 2 2 3 3 4 4

( )    m P m P m P m Pn  makes all summation in (2.2) runs up to  .  

      

 1 2 3 4

( ) (1 ) (1 ) (1 2 ) (1 )
, , ,

(1 ) (1 ) (1 ) (1 )

             


             
n

d a b a c a d a b d
T x x x x

a a b c a b d a c d
 

The above result is obtained on using the result [5]. 

1 1 2
4 30

, 1 , , ;
2

(1 )

, 1 , 1 ;
2

d a d

a
a b c

x x F x dx
a

a b a c

 

 
 

  
    
  

  

( ) (1 2 ) (1 ) (1 ) (1 )

(1 ) (1 ) (1 ) (1 )

              


             

d a d a b a c a b c d

a a b c a b d a c d
 

provided that ( ), ( 2 ) 1  e cR d R a d  and ( ) 1    R b c d a . 

Particular Cases of (2.1)  

(i) If we take 1 10r s v g q     ; 1 11u m m         ; 1c    and 
1

x
 for x, 

in (2.1),we get 

( , , ) nG x
(1 ) (1 ) (1 ) (1 )

( ) (1 ) (1 ) (1 2 ) (1 )

             

              

a a b c a b d a c d

a a b a c a d a b c d
 

     

 
 

1 21
4 30

, 1 , , ;
2 2

1
!

,1 , 1 ;
2

n
a ddn n

n

a
a b c

x
x x F x

an
a b a c



 
  

   
      

  


 

2

1
, , 1 , (2; 1 2 ), 1 ; 1

2 2 2

1 , 1 , 1 , 1 ;

 
             
 

           

n n
n a d a b c d

F dx
x

n n a b d a c d

 

(ii)  On making the substitution 10r s u v g     ; 1 1 or 2q  ; 11 m m      ;  

1 11, 1,F u     2

1
1 ;

2
  

u
F v

z
 for 1x , in (2.1), we get 

( )nC x (1 ) (1 ) (1 ) (1 ) ( ) (2 )

( ) (1 ) (1 ) (1 2 ) (1 )

n
na a b c a b d a c d x

d a b a c a d a b c d

              


              
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 
1 1 21

4 30

, 1 , , ;
1 2

1

, 1 , 1 ;
2

dd

a
a b c

x x F x
an

a b a c



 
 

   
    
  


 

2

1
, , (2; 1 2 ), 1 ; 1

2 2 2

1 , 1 , 1 ;

 
         
 

         

n n
a d a b c d

F dx
x

n a b d a c d

 

(iii)If we set 10r s g   ; 11u v q   1 1     m m ; 1 ,D c 1 1c , 

1 ; 1F c     and  

writing
1

y
form, in(2.1),we get 

 ( ) nC
(1 ) (1 ) (1 ) (1 ) (2 )

( ) (1 ) (1 ) (1 2 ) !

n
na a b c a b d a c d x

d a b a c a d n

              


         
 

 
1 21

4 30

, 1 , , ;
2

1

, 1 , 1 ;
2

a dd

a
a b c

x x F x
a

a b a c



 
 

  
    
  


 

2

2

1
, , (2; 1 2 ), 1 ;

12 2 2

1
, 1 , 1 ;

2

n n
a d a b c d

x
F dx

x
a b d a c d

 
          
 
        
  

 

(iv) On taking 1 2 20     r s u v g q ; 2 2 ;m x  2 4,   2 1x m     and 

writing x for x1 in (2.1), we have 

*( )ng x

1
(1 ) (1 ) (1 ) (1 ) 3

2

( ) (1 ) (1 ) (1 2 ) (1 ) !

 
               

 

              

n n

n

a a b c a b d a c d x

d a b a c a d a b c d n
 

 
1 21

4 30

, 1 , , ;
2

1

, 1 , 1 ;
2



 
 

   
    
  


a dd

a
a b c

x x F x
a

a b a c

 

2

(3; ), (2; 2 2 ),(1 );
1

1
2; , 1 , 1 ; 4

2

n a d a b c d

F dx
n a b d a c d x

         
            
   

 

(v) On putting 0 ;r s u v m     2 2 21    q g x , 1 1 E , 22 m   ; 

2 4    and x for x in (2.1), we achieve. 

( , )m
ng x h

(1 ) (1 ) (1 ) (1 )

( ) (1 ) (1 ) (1 2 ) (1 )

             

              

na a b c a b d a c d x

d a b a c a d a b c d
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 
1 21

4 30

, 1 , , ;
2

1

, 1 , 1 ;
2



 
 

   
    
  


a dd

a
a b c

x x F x
a

a b a c

 

( ; ), (2; 1 2 ), (1 );

1 , 1 ;

m
m n a d a b c d m

F h dx
a b d a c d x

           
   

          

 

(vi) On setting 20r s u v g     ; 2 1 21q m x        ;  

 F1 = 1; m2 = 2 and 
1

2 1

x
x

x




 in (2.1), we get 

 
(1 ) (1 ) (1 ) (1 )

, , , ,
( ) (1 ) (1 ) (1 2 ) (1 )

n

a a b c a b d a c d
P m x y c

d a b a c a d a b c d

             
 

              
 

   
 

( 1)

1 21
4 30

, 1 , , ;
( 1) ( ) 2

1
!

, 1 , 1 ;
2

n m
n P n

m a ddn

a
a b c

m mn C P
x x F x

an
a b a c






 
   

   
    
  


 

 

1

1

( , ), (2; 2 ), (1 ); ( 1)

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

m m

mn

m n c a d a b c d C y
F dx

m p n a b d a c d x m





          
  

             
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