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DIVISION PROBLEM OF MOMENT FUNCTIONALS

J.H. LEE AND K.H. KWON

ABSTRACT. For a quasi-definite moment functional o and
nonzero polynomials A(z) and D(z), we define another mo-
ment functional 7 by the relation

D(z)T = A(x)o.

In other words, 7 is obtained from o by a linear spectral
transform. We find necessary and sufficient conditions for 7
to be quasi-definite when D(z) and A(z) have no nontrivial
common factor. When 7 is also quasi-definite, we also find a
simple representation of orthogonal polynomials relative to
in terms of orthogonal polynomials relative to . We also give
two illustrative examples when o is the Laguerre or Jacobi
moment functional.

1. Introduction. Let o be a quasi-definite moment functional,
i.e., a linear function on P, the space of polynomials in one variable,
satisfying the Hamburger condition: A, := |[oi1;]}';_0] # 0, n > 0,
where o, := (0,2™), n > 0, are the moments of o. Then the monic

(oo}

orthogonal polynomial system (MOPS) {P,(x)}52,, relative to o, is
given by

(1.1)
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However, in the computational viewpoint, the formula (1.1) is of
little practical value for large n. Instead we might use the three-term
recurrence relation satisfied by any MOPS

Poi1(z) = (x—bp)Pu(x)—cnPr_1(z), n>0,(P_1(x)=0,Fy(z)=1)
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