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The classical orthogonal polynomials (Jacobi, Laguerre, Hermite, and Bessel polynomials)
all satisfy a second-order differential equation and a three-term recurrence relationxPk(x) =
ξ0(k)Pk−1(x) + ξ1(k)Pk(x) + ξ2(k)Pk+1(x), with recurrence coefficientsξi(k) which are simple
rational functions of the degreek. Changing the recurrence coefficientsξi(k) to ξ(k + c) gives the
associated orthogonal polynomialsPk(x; c) of orderc. Usually one only deals with integer order
c, but for classical orthogonal polynomials any realc > 0 is possible. In 1991, it was shown by
Belmehdi and Ronveaux that the associated polynomials of orderc satisfy a fourth-order differ-
ential equationM(c)

n Pn(x; c) = 0. The present author shows that this differential operator is of
the formM(c)

n = M(1)
n + θn,cQn, whereθn,c is a real number andQn is a second-order differen-

tial operator which is independent ofc. This allows the author to find a second-order recurrence
relation for the connection coefficientsa(c)

n,k in the relationPn(x; c) =
∑n

k=0 a
(c)
n,kPk(x). The four

cases (Jacobi, Laguerre, Hermite, and Bessel) are then worked out in detail.
{For the entire collection seeMR1379115 (96j:00036)}
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