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Abstract. We show how to derive a second order differential equation with 
polynomial coefficients from differential recurrence relations (ladder operators) with 
polynomial coefficients. We then find the ladder operators for the sieved ultraspher
ical polynomials of the second kind and use them to derive a differential equation 
for the latter polynomials. 

1. Introduction. Al-Salam, Allaway, and Askey [1] introduced a very interesting 
family of orthogonal polynomials, called the sieved ultraspherical polynomials. The 
sieved ultraspherical polynomials of the first and second kinds are orthogonal on 
[-1, 1] with respect to the weight functions w 1 (x), and w2 (x); respectively 

Here k is a given positive integer. Proofs of the orthogonality of the sieved ultras
pherical polynomials with respect to the aforementioned weight functions are in [2] 
and [3]. Al-Salam, Allaway, and Askey [1] raised the question of finding a differ
ential equation satisfied by the sieved ultraspherical polynomials. One reason for 
the interest in finding such a differential equation is that all the points where the 
weight functions vanish will be singularities of the differential equations satisfied by 
the polynomials. If all these singularities are regular then we will have a concrete 
example of a differential equation satisfied by known orthogonal polynomials which 
has as many regular singular points as one pleases. 

The purpose of this paper is to construct a differential equation satisfied by 
the sieved ultraspherical polynomials of the second kind. It turned out that the 
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