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I.  Introduction: 

M. Kumar and B.K. Singh [3] defined the quadruple hypergeometric polynomial set  

Mn(x1, x2, x3, x4) by means of the generating relation. 
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where , 1, , , , 1, 2, 3, 4 are real and e, e1, e2, e3, e4 are non-negative integers. 

The left hand side of (1.1) contains the product of generalized hypergeometric function and Lauricella function in the notation of 

Burchnall and Chaundy [2]. The polynomial set contains number of parameters. For simplicity we shall denote  
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where n is the order of the polynomial set. 

After little simplification (1.1) gives 
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II. Notations: 

1. (i) (n) = 1, 2, …… n – 1, n. 

 (ii) (ap) = a1, a2, a3, …… ap. 

 (iii) (ap; i ) = a1, a2, a3, …… ai – 1, ai + 1 …… ap. 

2. (i) [(ap)] = a1, a2, a3 …… ap. 
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III.  Mn(x1, x2, x3, x4) in Terms of The Jacobi Polynomials : 

    We have from (1.2) 
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Also, we obtain from [1] 
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Equating the co-efficient of tn from both sides and after little simplification, we finally achieve for e2 > 1, e3 > 1 and e4 > 1 

( )
( ) ( ) ( ) ( ) ( )

( ) ( )

,

1

1 2 3 4

0 1

! 1 2 1 1 2
, , ,

! 1

i c d e
n

i

n

i n

n c i c d P x
M x x x x K

n i c d i= +

+ − + + + +
=

− + + +
  

( )
( ) ( ) ( )

( )
( ) ( ) ( )

1 1 2 2 3 3 4 4

1 2 3 4

1 1 2 2 3 3 4 4

1 1 1

, , , , 0
1 1 1

1

1

q
h e h e h e h e h

h h h h h p
h e h e h e h e h

B n

A n


+ + − + − + −

=
+ + − + − + −

 − −
 


 − −
 

  

( ) ( ) ( )

( ) ( ) ( )

1 2
1 1 2 2 3 3 4 4 1 2

1 2
1 1 2 2 3 3 4 4 1 2

v v

1

1

s u uh e h e h e h e h h h

r h e h e h e h e h h h

D n

C n

+ + + +

+ + + +

    − −       


   − −        

 

( ) ( ) ( ) ( ) ( )

( ) ( )

3
31 2

3 4 1
43

1 1 2 2

3 4
43

1 31 2 3

+
v v 1 2 32

        

 !  !  !     !  

h
eh hh

u u h hhh

e h e hh

hh

x

h h h x h
+

          
  


     

  

 

( ) ( ) ( ) ( )( )

( )

4
4

1 1 2 2 3 3 4 4 1 1 2 2 3 3 4 4

1 1 2 2 3 3 4 4

1 1 2 2 3 3 4 4

1

4 4

4

 1 1

!         

h p q r s he

h e h e h e h e h h e h e h e h e h

h e h e h e h e h

h e h e h e h e h

x n i c d i n

h n c

+ + + +

+ + + + + + + +

+ + + +

+ + + +

 − + − − − − − −


− − 
 

( ) ( ) ( ) ( )  ( ) ( ) 1 1 2 2 3 31 1 1
1 1 1

1

e p q r s h e p q r s p q h e p q r s p q h+ + + + + + + + + + + + + + + +
− − −

  

( ) ( ) 4 41
1

e p q r s p q h+ + + + + +
 −  … (3.3) 

where c is non-negative integer. 
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Corollary 2 : For e2 = 1, e3 >1 and e4 > 1, we get 

http://www.ijsdr.org/


ISSN: 2455-2631                                       September 2023 IJSDR | Volume 8 Issue 9 
 

IJSDR2309078 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  545 

 

( )
( ) ( )( ) ( ) ( )

( ) ( )

,

1

1 2 3 4

0 1

! 2 1 1 1 2
, , ,

! 1

i c d e
n

i

n

i n

n c i c d P x
M x x x x K

n i c d i= +

+ + + + + − +
=

− + + +
  

( )

( )
1 2 3 4

1 2 3 4

1 3 42 : ; ; ;

1:v ;v ;v ;v
1 3 4

: , ,1, , ,

: , ,1, , ,

q s u u u u

p r

n i e e e e
F

n c e e e e

+ +

+ +

 − +  
 

− −  

 

( ) ( )( )

( )( )

1 3 4 1 3 4

1 3 4

1 : , ,1, , , 1 : , ,0, 1, 1 ,

—————————————, 1 : , ,0, 1, 1 ,

q

p

c d i n e e e e B n e e e e

A n e e e e

  − − − − − − − − −    


 − − − −  

 

( )( ) ( ) ( ) ( ) ( )   

( )( ) ( ) ( ) ( ) ( )

1 2 3 4

1 2 3 4

1 3 4 1

1 3 4 v v v v

1 : , ,1, , , :1 , :1 , :1 , : 4 :1 :1

1 : , ,1, , , :1 , :1 , :1 , : 4    —    —     

s u u u u

r

D n e e e e

C n e e e e

       − −              

       − −            

 

( )( ) ( ) ( )

( )

( ) ( )1

1

1 1 2 1

1 2

22

1 1 1
, , ,

 

p q r s e p q r s p q r s

e xx

+ + + + + + + + + + + +
 −  −  −

  
 

( ) ( ) ( ) ( )3 43 4

3 4

1 1

3 43 41 1
,

e p q r s p q e p q r s p qe e

e e

x x
+ + + + + + + + + + + +  −  −





 … (3.5) 

Corollary 3 : For e2 > 1, e3 =1, e4 > 1 we achieve 
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Corollary 4 : For e2 > 1, e3 >1 and e4 = 1, we get 
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Corollary 5 : For e2 = 1= e3 = e4, we get 
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+ + + + + + + + + + + +
 −  −  −

  
 

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

3 3 4 41 1
,

p q r s p q r s
x x

+ + + + + + + +  −  −


  


 

… (3.8) 

  

IV.  Particular Cases : 

 1. On making the substitution  p = 0 = s = u2 = 1  = p = 1 = r = v2 = e = x2 = = = ; A1 = 1, c1 =  = 

1, e2 = 2 = ; 2 = –4 and writting z for x1 in (3.4), we get 

 ( )
( ) ( ) ( ) ( ) ( )

( ) ( )

,

,

0 1

! 1 2 1 1 21
2

! 1

i c dn
in

n n
i n

n c i c d P x
R

z n i c d i


= +

+ − + + + + + 
=  

− + + + 
  

 

, 1;  

                           1

1 , , ;    

n i c d i n

F

n n n c

− + − − − − − 
 

 −
 
 −  − −  − − 

 

 where ,

1
nR

z


 
 
 

 are the Lommel Polynomials. 

2. On setting  p = q = x2 = 2 = 1; x2 = 1 = e = = = s; r = {1, 2}, c1 = , c2 = ,  

     D1 = + ; e2 = 2 = ; 2 = –4, and writting x for x1 in (3.4), we get 

 ( )
( ) ( ) ( )

( )

( ) ( ) ( ) ( ) ( )

( ) ( )

,

0 1

2 ! 1 2 1 1 2
, ;

! 1

n i c dn
in n

n

in n

x n c i c d P x
G x

n i c d i= +

  + − + + + + +
  =

 + − + + +
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1 , , 1;  

                                          1

1 ,1 , ;            

n n i c d i n

F

n n n c

− − − − + − − − − − 
 

 −
 
 −  − − −  − − 

 

 where Gn( , , x) are Bedient Polynomials [4]. 

3.   For p = 0 = q = r  = s = 1 = h; e = 1 = = = = = x3 = e3 = 3; 3 = –1 and 3y instead of x1 in (3.4), we get 

 ( )
( ) ( ) ( ) ( ) ( ) ( )

( ) ( )

,

*

0 1

3 ! 1 2 1 1 2

1 ! 1

n i c dn
i

n

i n

y n c i c d P x
h y

n i c d i= +

+ − + + + + +
=

− + + +
  

 
3

, 1;  

1
                            

;                        

n i c d i n

F
y

n c

 − + − − − − −
 
 
 
 
− −  

 

 where ( )*
nh y  are the humbert Polynomials. 

4.  If we take q = r = 0 = s = 1; u3 = v3; e = 1 = p = x3 = 3 = = ; = 2 = e3 = 3; 1

1

2
A =     and x for x1 in (3.4), we 

get 

 ( )
( )

( ) ( ) ( ) ( ) ( )

( ) ( )

,

*

0 1

1
3

! 1 2 1 1 22

1 ! 1

n
i c dn

in
n

i n

x
n c i c d P x

g x
n i c d i= +

 
  + − + + + + + 

=
− + + +

  

 
( )

, 1;  

1
                            

4

;                        

n

n c c d i n

F

n c

− + − − − − − 
 

− 
  

 
− − 

 

 

 where ( )*
ng x  are the Pincherle Polynomials. 

 

V.  CONCLUSION: 

       In this article we have obtained many interesting new results for the quadruple hypergeometric polynomial set Mn(x1, x2, 

x3, x4) followed by important and interesting particular cases. These are of at most important for scientist, engineers and physical 

scientist, because these occurs in the solution of integral equations, and analytic functions which diseribe physical problems.  
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