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A NOTE ON RECURRENCE RELATIONS FOR A SET OF POLYNOMIALS 

SUGGESTED BY LAGUERRE POLYNOMIALS 

By B. Nath 

1. In his paper Konhauser [1] examined the biorthogonality of the pair {Z~(x; 

k)}. {Y~(x;k)} with respect to the weight function e-xxc over the interval (0. ∞〉

and obtained among othe.r things a recurrence relation for the polynomials Z~(x; 

k) connecting polynomials corresponding to c and c+k by direct calculations. 

Prabhakar [2] established a pure recurrence relation for the polynomial set 작(x; 

k) by using Schlä.m’ s contour integral. 

The purpose of this note is to derive a simple method by means of which we 
can obtain short proofs of results of Konhauser [1 , (8)] and Prabhakar [2, (2. 6)]. 

2. It is known [2] that the generating function for the polynomial set 작(x;상 

is given by 

b ∞ Z~(x;k) t 
(2.1) 얘(k， c+1 : -xRt)=g ”/. 

n=u 

where rþ(a, b; z) is the Bessel-Maitland function [4, (1.3)]. 

Let 

(2.2) G=e1rþ(k, c+l;-상t). 
Differentiating partially (2.2) with respect to x and t and u5ing [4, (2.2)] , we 

have 

ðG , k-1 (2.3) 경죠'-=-kl-1 tirþ(k,c+k+l;-xkt) 

and 

(2.4) 꼼=얘(k， c+l; -lt)-짧(k， c+k+l; -xkt). 

From (2. 1), (2.2) and (2.3), we get 

∞북rZZ(x; k) ” b 1 ∞ 
(2.5) γ「 tιX “ t“=-kx~ ‘ Z그 

n=Ò r(kn+c+ 1) . n=O 

깐+k (x; k) 까+1 
T얘%十c十k十 1) 

Equating coefficients of t" on both sides of (2.5), we have 

소Z~(x;k)= _kxk-1 Z짧(x; k) , 
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;also obtained by Konhauser [1 , (8)] by direct caIculations. 

From (2. 1). (2.2) and (2.4), we derive 

∞ % Zc(x; k) , ∞ Zc(x; k) ‘ ∞ 
” t”-‘=L:: __ ,n ", t’1-XR z 

n=O rC!m+c十 1) - n=O r(kn+c+1) “ n=O 
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(2.6) t” . 

Equating coefficients of tn on both sides of (2.6) and after a slight adjustment, 
'we get 

ι 

(2.7) 상 Z~+k(X; k)=(kn+c+1)k Z~(x; k)-(n+ l) Z~+l(X; k) , 

also estabIished by Prabhakar [2, (2.6)] by a different method. ‘ 

If we put k=2 in (2.7) , we obtain '3, (5.39)]. 

The author wishes to express his sincere thanks to Prof. R. S. Mishra for his 

-valuable suggestions. 
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