
 

~206~ 

International Journal of Statistics and Applied Mathematics 2023; 8(3): 206-213 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISSN: 2456-1452 

Maths 2023; 8(3): 206-213 

© 2023 Stats & Maths 

https://www.mathsjournal.com 

Received: 13-02-2023 

Accepted: 21-03-2023 

 

Satrughan Sinha 

Research Scholar, Department of 

Mathematics, J.P. University, 

Chapra, Bihar, India 

 

Brijendra Kumar Singh 

Retired Associate Professor, 

Department of Mathematics, 

J.P. University, Chapra, Bihar, 

India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Satrughan Sinha 

Research Scholar, Department of 

Mathematics, J.P. University, 

Chapra, Bihar, India 

 
 

 

 

 

 

 
 

 

 

Expansion of the polynomial set Sn(x1, x2, x3) in terms of 

Jacobi polynomials 

 
Satrughan Sinha and Brijendra Kumar Singh 
 

DOI: https://doi.org/10.22271/maths.2023.v8.i3c.1025  

 
Abstract 

In the present paper, an effort has been made to give Expansion of The Polynomial Set Sn(x1, x2, x3) in 

Terms of Jacobi Polynomials. Many interesting new results may be obtained on specializing the 

respective parameters in which some of them are believed to be new. 
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1. Introduction 

We defined the classical generalized hypergeometric polynomial set Sn(x1, x2, x3) by means 

of the generating relation. 
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Where , , 1, , 1, 2, 3 are real and e, e1 and e4 are non-negative integer and e2, e3 are 

natural numbers. 

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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2. Notations 
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3. Sn(x1, x2, x3) in Terms of Jacobi Polynomials 

We have from (1.2) 
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We have from [1] 
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Hence, (3.1) can be thrown in to the form 
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Equating the co-efficient of tn from both sides in (3.2), and after little simplification, we finally achieve (For e2 > 1, e3 > 1) 
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Where c is non-integer.a 

The single terminating facter (–n + i )em + e1m1 + e2m2 + e3m3 makes all summation in (5) runs up to . 

Hence 

 

Corollary I: For e2 > 1 and e3 > 1, we have 
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Corollary II: For e2 = 1 and e3 > 1, we arrive at 
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Corollary III: For e2 > 1 and e3 = 1, we achieve 
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Corollary IV: For e2 = 1 and e3 = 1, we obtain 
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Particular Cases of (3.4) 

i) On taking r = 0 = s = p = q = g = h; 1 = 1 + 2;  = 1 = e = e4 = x2; 1= –1 and writing x1 = y1, in (3.4), we arrive at 
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Where  2

nA y  are the Srivastava Polynomials [4]  
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Where 
    ,

nP x  are the Jacobi Polynomials. 

iii) On taking  r = 0 = s = p = g; q = 1 = h = e = e4=  = 1; x2 = 1;  1
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iv) For r = 0 = s = p = q; h = 1, or 2, b1 = 1, b2 = 1 + ; x2 = g = 1 = e = e4 = 1; a1 = 1 + , and writing 
1
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 for x1, we get 
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Where  n x  [3] reduces to Simple Laguerre Polynomials for  = . 

 

v) On making the substitution p = 0 = q = r = s = g; h = {1, 2} = b1 = 1 + , b2 = 

1 + ; e4 = 1 = e = n = 1 = 2F = e1 = = 1; and writing 
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x

 for x1, we achieve 
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Where fn(x) are [3] 

vi) On taking r = 0 = s = p = g; q = 1 = h =  = 1 = x2 = e = e2= e4;  1
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Where  

nC x  are the Gegenbauer Polynomials.  

vii) For taking r = 0 = s = p = q = g; h = {1, 2} b1= u + 1,   2 v 1
2
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Where 
   ,vu

nJ z  are the Bateman Polynomials. 
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Where n(c, –1, y) are the Bateman's Polynomials. 
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