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ABSTRACT 

The main object of this present paper is to provide a unified presentation of class of Sinha polynomials which 

generalizes the well known class of Gegenbauer, Legendre polynomials. In this paper we shall give some 

basic relations involving the generalized Sinha polynomials and then take up several operational result then 

we obtain series representation, hypergeometric representation and generating function which are best stated 

in terms of the generalized polynomial. 
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INTRODUCTION 

Gould [7] presented a systematic study of an interesting generalization of Sinha, Gegenbauer and several other 

polynomials systems defined by 

  




pmn

n
0n

yt mxtcc)tp,y,x,m,P     …(1.1) 

where m is a positive integer and other parameters are unrestricted in general. In [4], [5] Milovanovic and Dordevic 

considered the polynomial 




 
0nmn,

P  defined by the generating function, 

  
  m
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where m  N and  >  1/2. 
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Note that 

  For 


  nn

n,1
12x

!n 

(
  x)P1,m  

which is the Horadam polynomials [1]. 

For m = 2, x)C  x)P
nn,2
 

(Gogenbauer Polynomials) 

For m = 3, weget Horadam-Pethe Polynomials [2] 

 i.e. x),P  x)p
1nn,3
 




 

where  1
0

 

  321n1n321
n

 

The polynomial x)P
mn,


 is defined by 

 
! mk)(n !k 
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x)P

mkn

k1mn
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mn, 











      …(1.3) 

The set of polynomials denoted by S


n
(x) considered by Sinha [13] 

  




 12x t2xt 1 tx)S 2n

n
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     …(1.4) 

where S


n
(x) is defined by 
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
      …(1.6) 

 Polynomials (1.4) is precisely a generalization of Sn(x) defined and studied by Shreshtha [9]. 
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 For  = 1/2, then (1.4) gives associated Legendre polynomials. 

 A generalization and unification of various polynomials mentioned above is provided by the definition 

 







a2n

n
0n

y)2x t2xt c ty)x,     …(1.7) 

For c = y = a = 1, then (1.7) reduces to (1.4) 

 i.e. x)Sx,1)
nn
 

        …(1.8) 

For c = 1, a = 0,  = , then by (1.7), we get 

 x)C  x)Py)x,
nn,2n
 

(Gegenbauer polynomials)    …(1.9) 

 Now by Pathan and Khan [8], Srivastava and Manocha [6] 
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



       …(1.10) 

Now by [8; p.55 (2.3 & 2.5), p.57 (3.2); p.58 (3.3)] 
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and 
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We know that Legendre’s duplication formula is  
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 In the present paper, we shall give some basic relation involving the generalized polynomial y)x,
n


and then take up several operational results, series representations, hypergeometric representations and generating 

functions. 

 Definition (1.7) of y)x,
n
 is general enough to account for many of polynomials involved in 

generalized potential problems [10], [11], [12]. 

 This is interesting since as will be shown the polynomial y)x,
n
  contain [7], [5], [13]. 

Finite series representation for 


n
(x,y) 

 Here we obtain the following two finite series representation for y)x,
n
 , viz 
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Proof.(i) Now by (1.7) 
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Now using (1.12) and (1.13), we get 
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Now equating the coefficient of tn on both side, we arrive at (2.1). 

Proof (ii) 

 Again by (1.7) 
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Comparing the coefficient of tn on both side, we arrive at (2.2). 

Hypergeometric Representation for 


n
(x,y) 

 The finite series representation (2.1) for y)x,
n
 is of particular interest to us in obtaining the following 

hypergeometric form for y),x,
n
 viz. 
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Proof 

 Since by (2.1) 
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which is equivalent to (3.1). 

Generating Functions for 


n
(x,y) 

 We now obtain the following generating function for y),x,
n
 viz 
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Proof. Consider the following series and using (2.1), we get 
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Now using (1.8) and Legendre’s duplication formula, we get 
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which is equivalent to (4.1). 

Special Cases 

(I) For  y = c = 1, a = 0, then (2.1) and (2.2) reduces to 

      [8; p.57 (2.10 & 2.11)] 

 For  c = 1, a = 0,  = 1/2, then (2.1) and (2.2) reduces to 

      [3; p.164 (1)] 

(II) For  a = 0, c = 1 then (3.1) gives hypergeometric representation of            Gegenbauer polynomial, i.e. 
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which is a known result [3; p.280 (19)]. 

For  = 1/2 in (5.1), we get [3; p.166(4)]. 

(III) For  c = a = y = 1 in (4.1), we get 
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which is a known generating function for x)S
n
 [8; p.60(4.6)]. 

For e = , then (5.2) gives 
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which is a known result given by Sinha [13; p.439(2)]. 

(IV) For  y = 0 in (4.1), we get 
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which is a new and un known result. 

(V) For  e =  and y = 2x in (4.1), then we get 
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(VI) For  e =  in (4.1), we get 
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  …(5.6) 

Equations (5.5) and (5.6) are new and un known results. 

 

 

 

 



Page|55 

AFRICAN DIASPORA JOURNAL OF MATHEMATICS                    ISSN: 1539-854X 

UGC CARE GROUP I                  www.newjournalzone.in 

Vol. 24 Issue 6, June 2021  

REFERENCES 

1. A.Horadam, Gegenbauer polynomials revisited, Fibonacci Quart. 23 (1985), 295-299, 307. 

2. A. Horadam. and Pethe, S, Polynomials associated with Gagenbauer polynomials, Fibonacci Quart. 19 (1981), 

393-398. 

3. E.D. Rainville, Special Functions. Macmillan, New York: Reprinted by Chelsea Pub. Co., Bronx, New York, 

1971. 

4. G.V. Milovanovic and G.B. Dordevic, On some properties of Humbert’s polynomials, Fibonacci Quart. 25 

(1987), 356-360. 

5. G.V. Milovanovic, and G.B. Dordevic, On some properties of Humbrt’s Polynomials II, Facta Universitatis 

(Nis) Ser. Math. Inform.6(1991), 23-30. 

6. H.M. Srivastava, and H.L. Manocha, A treatise on generating functions, Halsted Press (Ellis Horwodd Ltd., 

Chichester), John Wiley and Sons, New York, Chichester, Brisbane and Toronto, 1984. 

7. H.W. Gould, Inverse series relation and other expansions involving Humbert polynomials, Duke Math.J.32 

(1965), 697-711. 

8. M.A. Pathan, and M.A.Khan, On polynomials associated with Humbert polynomials Pub. De L’Institut 

mathematique, Nouvelle  Serie, Tome 62(76), 1997, 53-62. 

9. N.B. Shrestha, Polynomial associated with Legendre polynomials, Nepali Math. Sci. Rep. Triv. Univ. 2 : 1 

(1977). 

10. P. Humbert, Some extension of Pincherle’s polynomials, Proc. Edinburgh Math. Soc. 39 (1921), 21-24. 

11. P. Humbert, Su rune generalization de l’equation de Laplace, J. Math. Pures Appl.8 (1929), 145-159. 

12. P. Humbert, Potentiels et prepotentiels, Cahier Scientifiques, Fasc. 15, Paris, 1936, JFDM, 62, 1298. 

13. S.K. Sinha, On a polynomial associated with Gegenbauer polynomial, Proc. 

Nat. Acad. Sci. India 59(A): III, (1989), 439- 

 


