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1. INTRODUCTION 
 We defined the generalized hypergeometric polynomial set Rn(x1, x2, x3) by means of 

generating relation, 

 

  

… (1.1) 

where, , 1, 2, 3are real and r, r1are non-negative integer ande2, e3 are natural numbers. 

 The left hand side of (1.1) contains the product of generalized hyper geometric function and 

Lauricella function in the notation of Burchanall and Chaundy1. 

 The polynomial set contains number of parameters, for simplicity we shall denote 

 
ByRn(x1, x2, x3). 

where n denotes the order of the polynomial set.  

After little simplification (1.1) gives 

 

 

 

… (1.2) 
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2. NOTATIONS 
I.(i)(n) = 1, 2, 3, ……… n – 1, n. 

(ii) (ap) = a1, a2, a3, ……… ap. 

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

II.(i) [(ap)] = a1a2 a3,……… ap. 

 (ii)  

III.(i)  

 (ii)  

 

(iii)  

IV.(i)  

(ii)  

(iii)  

(iv)  

V.(i)  

(ii)
 

 

VI.(i)  

3. THEOREM 
For r2> 1, and r3> 1, we have 
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… (3.1) 
Proof : we have 

 

 

 

 

 

 

 

 

 

 

   

 
   

 
11

1
4 4

v 1 v 1
1 2

1 1

1 1
, ,

  

r p q u r p q ur

r rr r

x

x x s

          

 

   

 
   

 
2 32

2 3
4 4

v 1 v 1
2 2 3

1 1 3

1 1
,

r p q u p q r p q u p qr

r rr r

x
dx

x x x

                
  

                     
 

   

 
    
  

  
1 1 2 21 1

2 31

1 2 3

1
5 1 1 1 1

0 0 0 0 0

;    
    

;     

n r r s r sn r r sn rn
r rrr

sx a

s s s s

c
I x F sx

d

 
   

     

 
   

     

1 1 2 2 3 31 1 2 2 3 3

1 1 2 2 3 31 1 2 2 3 3

1 11 1

v 1 11 1

p u n r r s r s r sn r r s r s r s

q n r r s r s r sn r r s r s r s

A C

B D

          

          

     

     

       
   

1 1 2 2 2 31

12 3

3 3

2 3

1 1 2 2 3

1 2 3 3

   

   !    !    !    !     

r s r s s sss
h m s ss s

r s
k ws s

E G x

F H s s s s x

            

      

   
     

   
 


      

1 1 2 2 3 34 1

1

1 1

1

1 1 2 2 3 3

  

!    

n r r s r s r sr s
s

s s

x s d a

n r r s r s r s d c a

                     
 

   

 
    
  

  
1 1 2 21 1

2 31

1

1 2 3

1
1

0 0 0 0 0

;       
     
;       

n r r s r sn r r sn rn
r rrr

a ssx

s s s s

c
x F sx

d

 
   

   

 
   

   
1 1 2 2 3 3 21 1 2 2 3 3

1 1 2 2 3 3 21 1 2 2 3 3

1 1

v1 1

p u hn r r s r s r s sn r r s r s r s

q kn r r s r s r s sn r r s r s r s

A C E

B D F

        

        

         

        

     
   

        

      

1 1 2 2 2 31

13

3 3

3

1 1 2 2 3

1 2 3 3 1 1 2 2 3 3

          

  !    !    !    !  !

r s r s s sss
m s ss

r s
w s

G x

H s s s s x n r r s r s r s

         
       

   



        


      

1 1 2 2 3 3
4 1

1

1

1 1

1 1 1

1          

n r r s r s r sr s
s

a s
s s

x s d a a s d d c a s

a d c a s d c d a s

     
   

                     

   

    
 

      
1 1 2 21 1

2 31

1 2 3

1
0 0 0 0

n r r s r sn r r sn rn
r rrr

a
s s s s

a d d c a
M

s d c d a

 
   

 

 
   

 
1 1 2 2 3 31 1 2 2 3 3

1 1 2 2 3 31 1 2 2 3 3

v1 1

1 1

1 1

1 1

q r r s r s r sr r s r s r s

p u r r s r s r sr r s r s r s

B n D n

A n C n

      

      

       

        



Singh Rajnish Kumar et al., IJSRR 2019, 8(1), 2513-2520 

IJSRR, 8(1) Jan. – Mar., 2019                                                                                                         Page 2517 
 
 

 

… (3.2) 
The single terminating factor  makes all summation in (3.2), runs upto. 

 

 
On using2 

 
Where Re(a), Re(s) > 0,Re(d ) >Re(c + a). 

PARTICULAR CASES OF (3.1) 
On specializing the values of the parameters involved in Lauricella form, a number of known 

and unknown polynomials can be obtained as the particular cases of polynomial set Rn(x1,x2,x3). 

Some of them, which are well known, are listed below. 

I. GegenbouerPolynomials 

On taking p = 0 = q = u = h = s; v = 0 = k = r = r2 = r4= =  = x2; 
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andwriting  for x1 in (3.1), we get 

 

 
where  are the Gegenbouer Polynomials. 

II. Gegenbouer Polynomials 

On making the substitutionp = 0 = q = u = s; u = v = 1= r = r4 = x2 = =  =  = 2;  

, r2 = 2 and writing forx1in (3.1),we get 

 

  
where  are the Gegenbouer Polynomials. 

III. Legendre Polynomials 

If we put p = 0 = q = u = v = m; w = 1= r = r4 =  =  =  = 3= r3; H1= 1, r3 = 2  

and forx1 in (3.1), we get 

 

 
where  are the Legendre Polynomials 
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IV. Panda, Rekha Polynomials 

On making the substitutionp = 0 = q = u = v; r = 1= r4 =  =  = x2; 3==, r3 = m, 

x1 = xandreplacing(Gm) by (ar) and (Hw) by (bs) in (3.1), we arrive at 

 

  
where An(x) are the generalized polynomials defined by Panda3 

V. Brafman Polynomials: 

On putting p = 0 = q = u = v = s; r = 1= r4 =  =  =  = 3 = x1 = x2; r3 = p = ;  

3 = x in (3.1) andGm = u; Hn = v; we get 

 

  
where  are the generalization of Hermite polynomials by Brafman4 

VI. Lommel Polynomials 

q = 0 = v = m = s; p = 1 = u = w =  =  = x = r4; 3= –1,r3 = 2 = ; A1 = 1,  

C1 = , H1 = andzfor x1in (3.1), we achieve 

 

 
where  are the Lommel Polynomials5 
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VII. Khanna, I.K Polynomials 

On takingp = 0 = q = s; u = 1 = v = m = w =  =  = r = r4 = x2 = y, r3= m, 3 =;  

 =and instead (Du) = (q); x1 = x (Cu) = (p), (Gm) = (ar) and (Hw) = (bs) in (3.1),  

we arrive at 

 

  
where Bn(x, y) are the Polynomials defined by Khanna I.K.6  
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