SINGULAR INNER FUNCTIONS WITH DERIVATIVE IN BP
H. A. Allen and C. L. Belna

For 0 < p < 1, the space BP is the class of all functions f(z) analytic in
D= {z: |z| <1} for which
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For basic properties of B, see [4].

A singular inner function is a function of the form
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where [t is a positive measure on the unit circle, singular with respect to Lebesgue
measure. For a discussion of inner functions, see [3] or [5].

In [1], J. G. Caughran and A. L. Shields asked whether there exists a singular
inner function with derivative in the Hardy class Hl/2. M.R. Cullen [2] conjectured
that no singular inner function has derivative in the larger space B 1/2"In this
paper, we disprove the conjecture of Cullen but leave open the question of Caughran
and Shields.

THEOREM. Lef the measuve | consist of discvete masses a; such that the se-
quence {a.J}J | belongs to some space ¢1/4 (1 < q < ), and let

1.1 _ _2p
> + p 1, v < ap-1°
Then S'“ € BY. I particular, S:u e B1/2,
© z + eitj
Proof, The formula S“(z) = exp Ej:l aj———-—; implies that
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we have the formula
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