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1. Introduction. Let D be the unit disk in the complex plane. H” denotes the
usual class of functions analytic on D. Let 42 be the Bergman space of analytic
functions f such that

1/132= S:W S:) | f(re®)|?rdrdf<co.

If f€A?, let [f] denote the smallest closed subspace of A2 which contains
{2"f}n=o. If S is the unilateral shift Sf=zf, then [ f] is the smallest closed sub-
space of A% containing f which is invariant under S.

A function f€ A? is called cyclic if [f]=A2 It is an open problem to give a
useful characterization of the cyclic functions in 42. On the other hand, if f€ H'
much more is known.

Recall that any function f€ H! has the canonical factorization f= BsF, where
B is a Blaschke product, F'is an outer function and s is a singular inner function
generated by a singular measure o:
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Here, o is singular with respect to Lebesgue measure on the unit circle 7.

A closed set KT of Lebesgue measure 0 is called a BCH set (Beurling-
Carleson-Hayman) if

@) =s,()=exp(=[ T2 do(s)).
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where pg({)=inf, ex|z— ¢|. Equivalently, K is a BCH set if (i) |K|=0, and

(ii) X |Ix|log(1/|I|) <oo, where |E| denotes the Lebesgue measure of E and

T\K=Ujy-, I is the canonical decomposition of T\K into disjoint open arcs.
We can now state the following theorem.

THEOREM L. If f is in H' and non-vanishing, then f is cyclic for A? if and only
the singular factor of f equals s, where o(K)=0 for all BCH sets K.

|d§|<eo,

The necessity is due to H. S. Shapiro [13]. The sufficiency was established
independently by Korenblum {9, 10] and Roberts [14].

Actually the authors above proved necessity and sufficiency in case f=s,. The
extension to H' was noted in [4]. We sketch a proof. If f€H', then | f|| <
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