
 
Rajnish Kumar Singh et al., IJSRR 2019, 8(2), 2711-2719 

IJSRR, 8(2) April. – June., 2019                                                                                                         Page 2711 
 
 

    Research article           Available online www.ijsrr.org          ISSN: 2279–0543 
 

International Journal of Scientific Research and Reviews 
 

Triple Infinite Integral Representation For The Polynomial  
Set Rn (x1, x2, x3) 

 
Rajnish Kumar Singh1 and Brijendra Kumar Singh2* 

 
1Department of Mathematics, Jai Prakash University, Chapra, Bihar (India) 

1Email:srajnish093@gmail.com 
2Department of Mathematics, Jai Prakash University, Chapra, Bihar (India) 

2Email:brijendrakumarsingh111956@gmail.com 

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

generating relation, 

 

 

… (1.1) 
 Where, , 1, ,1,2, 3are real and r, r1are non-negative integer and r2, r3are 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 

 

by Rn (x1, x2, x3). 

where n denotes the order of the polynomial set.  

After little simplification (1.1) gives 

 

 

 

       1
1 1

-

1 21 1- r rt x t

       

       

 

 
 

   
 
  

2 2 3 31
1 2 2 3 3

v

; ;                              

                           , ,

; ; ;                              

p u h m

r r r rr

q k w

A C E G

F x t x t x t

B D F H

       
         

       


  1 1 2 3

1 2 3 v

; ; ; ; ; ; ; ; ; ; ;
1 2 3, ; ; ; ; ; ; ;0
, ,p u h m

q k w

A C E G n
n r r r r B D F Hn

R x x x t

       
               1 1 2 3

1 2 3 v

; ; ; ; ; ; ; ; ; ; ;
1 2 3, ; ; ; ; ; ; ;
, ,p u h m

q k w

A C E G

n r r r r B D F H
R x x x

 

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

   

  
1 1 2 21 1

2 31

1 2 3

1 2 3
0 0 0 0

, ,

n r r s r sn r r sn rn
e err

n
s s r s

R x x x

 
   

 
   

     

     

 
 


 
 

1 1 2 1 3 3

1 1 2 2 3 3

1 1

1 1

p n r r s r s r s

q n r r s r s r s

A

B

         
     

   

   

                


         

2 31

11 1 2 2 3 3 2 3

1 1 2 2 3 3 2 3

1 1 2 3

v 1 2 3! ! ! !

s sss
u h m s sn r r s r s r s s s

k wn r r s r s r s s s

C E G

D F H s s s s



 
Rajnish Kumar Singh et al., IJSRR 2019, 8(2), 2711-2719 

IJSRR, 8(2) April. – June., 2019                                                                                                         Page 2713 
 
 

… (1.2) 

 

2. NOTATIONS 

I.(i) (n) = 1, 2, 3, ……… n – 1, n. 
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II.(i) [(ap)] = a1a2 a3,……… ap. 
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V.(i)  

(ii)  

VI.(i)  

 
3. THEOREM 

For r2> 1 and r3> 1 

 

 

 

 

 … (3.1) 

Proof : we have 
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… (3.2) 
 The single terminating factor makes all summation in (3.2) run upto and we finally 
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On setting p = 0 = q = u = v = s; = 1 = = 1 = r = r4; r1 = 2 = ; 1= – 4  

and writingxforx1in (3.1) we achieve 

 

 

 

 
where Hn(x) are the Hermite Polynomials. 

(II) Bedient Polynomials3 

If we set q = 0 = s; p = 1 = u = v =  = 1 = r4; r1 = 2 = ; 1 = –4, A1 = ,  

C1 = , D1 =  + and writingx1 forxin (3.1), we get 
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wheren(x) are the Sylvester Polynomials. 

(IV) Laguerre Polynomials 

On puttingp = 0 = q = u = v = h = s; k = 1 =  =  = 2 = = r4 = r2 = x1;  

x2 = y,F1 = 1 +  in (3.1), we obtained 

 

 

 

 
where  are the Laguerre Polynomials. 
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where  are the Jacobi Polynomials. 

4. CONCLUSION 

These polynomials are of at most important for scientists, engineers and physical sciences, 

because these occurs in the solution of integral equation and analytic function, which describe 

physical problems. The newly defined polynomials may be immense use in new phase of 

Mathematics relevant to Physics, Chemistry, Engineering and Social Sciences. 
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