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Abstract  

In the present paper we have obtained finite difference formula, Simple Generating relation, 

Contour Integral Representation, Real Integral Representation, Single Infinite Integral 

Representation, Finite Single Integral Representation, Infinite Single Integral Representation, 

Finite Double Integral Representation and Infinite Double Integral Representation of the one 

variable Generalized Gauss Hypergeometric Polynomials. 

Keywords: New Generalized Gauss Hypergeometric Polynomials, Integral Representation, 

Generating functions. 

1. Introduction  

Bajpai and Aroara [1] studied the Gauss Hypergeometric polynomials which give rise to 

generalization of the some classical polynomials like Jacobi polynomial, Legendre polynomial 

Gegenbauer polynomial and Chebyshev polynomial [2-6]. Therefore, it is important to study 

their properties like orthogonality, recurrence relations, integral representations and other 

aspects [5]. 

In the present paper, we derived finite difference formula, Simple Generating relation and 

Additional Generating relation, Contour Integral Representation, Real Integral Representation, 

Single Infinite Integral Representation, Finite Single Integral Representation, Infinite Single 

Integral Representation, Finite Double Integral Representation and Infinite Double Integral 

Representation of the one variable New Generalized Gauss Hypergeometric Polynomials.  

 

1.1 Definition 

mailto:rrjmaths@gmail.com
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The one variable New Generalized Gauss Hypergeometric Polynomial ,...3,2,1,0),,(),( =nxR ba

n   

has been defined and stated as follows  
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where,  i) n  a nonnegative integer  ...,2,1,0=n   

ii) a is a real number 

iii) b is a positive integer i.e., ,...3,2,1,0 −−−b . 

iv) a  and b are independent n  

v)    is a non zero real number.  

For the sake of conciseness, the class defined by (1) will be denoted by ),(),( xR ba
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For 1= , in Eq. (1) , we get the class of Gauss’ Hypergeometric polynomials [1] which is Semi-

Orthogonal and is defined as follows : 
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2. Finite Difference Formula 

From (2), 
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replacing a and b by +a and +b  respectively, 
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3. Generating Relation  

3.1 Simple Generating Relation 
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3.2 Additional Generating Relation 

By using definition (1), 

( ) ( )
),(

!!

),( ),(

00

),(




xR
n

t

n

txR ba

n

n

n

n

n

nba

nn 


=



=

=  

From (2),  

( ) ( ) ( )
( ) ( )

=

−

= −

−
=

n

k k

knk

k

n

n

n

kbkn

xan

n

t

00 !!

!

!


 

( )
( ) ( )
( ) ( )

=

−

= −

−
=

n

k k

knk

k

n

n

n
kbkn

xa
t

00 !!




 



Journal of Computational Analysis and Applications                                                                   VOL. 33 NO. 8, 2024 

Journal's ISSN: 1521-1398 (Paper),1572-9206 (Online)  10.48047/jocaaa.2024.33.08.220 

 

5877 
 

R.R. Jagtap et al 5873-5886 

( ) ( ) ( )
( ) ( )

=

−

= −

−
=

n

k k

nknk

kn

n kbkn

txa

00 !!


 

using,       

( ) ( )


=



==



=

+=
0000

,,
kn

n

kn

knkAnkA  

( ) ( ) ( )
( )



=

++


=

−
=

00 !!k

kn

k

nk

kkn

n

t
kbn

xa 
 

by using the result,  ( ) ( ) ( )nkkn k+=+   

( ) ( ) ( ) ( ) ( )
( )



=



=

−+
=

00 !!k k

nk

knk

n kbn

xttak 
 

( ) ( ) ( ) ( ) ( )
( ) !!00 kb

ta

n

xtk

k

k

kk

n

n

n

k

 −











 +
= 



=



=

 

( )

( ) ( ) ( )
( ) !1

1

0 kb

ta

xt k

k

kk

k
k




−









−
=

+



=

  

( )

( ) ( )
( ) ( )

k

k

kk

k xt

t

kb

a

xt









−

−

−
= 



= 1!1

1

0




 

( ) 








−

−

−
=

xt

t
baF

xt 1
;;,

1

1
12





                                       (5) 

Substituting b= , we get  
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4. Integral Representation  
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where ,the origin of the t  plane lies inside contour in positive direction. 

4.2 Real Integral Representation 

Substituting ( ) 20 = iet  and  diedt i=  in (7), we get 
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4.5 Finite Double Integral Representation  
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                      (15) 

The equations (3) to (13) and (15) are not in literature. 

5. Conclusion 

In the present paper, we obtained finite difference formula, Contour Integral Representation, 

Real Integral Representation, Single Infinite Integral Representation, Finite Single Integral 

Representation, Infinite Single Integral Representation, Finite Double Integral Representation 

and Infinite Double Integral Representation of the one variable New Generalized Gauss 

Hypergeometric Polynomials. 
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