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RESTRICTIONS OF H* FUNCTIONS TO THE
DIAGONAL OF THE POLYDISC

P. L. DUREN AND A. L. SHIELDS

A function f(2) = f(z1, -+ , #2,) analytic in the polydisec U" is said to be of
class H*(U"), 0 < p < =, if the integrals

[ wear an@, o<r<t,

are bounded, where 7™ is the torus and m, is the normalized Lebesgue measure
on T". The Bergman space A” consists of all functions f analytic in the unit
disc for which the area integral

[, fol [fre’)[P r dr d6 < w.

For n = 2 and for p = 1, 2, Walter Rudin [3, pp. 53, 69] showed that
if f € H?(U™), then its restriction g(w) = f(w, w, -+ , w) to the diagonal of U"
belongs to A”; and he posed the problem to extend these results to other values
of p and n, and to other subvarieties in place of the diagonal. The following
theorem constitutes a partial solution to Rudin’s problem.

TrarEoREM 1. Suppose 0 < p £ ¢ < = andn > 2. Let f € H(U"), and
let g be the restriction of f to the diagonal. Then
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CoroLLaRrY. Iff € H*(U?), theng € A*,0 < p < .

Since |f(2)|" is n-subharmonic for each X > 0, a trivial estimate of the Poisson
kernel shows that

lglare) < CAL -1, 0<r<L

Thus it suffices to prove the theorem for ¢ = p, in which case it is an immediate
consequence of the following more general theorem.

THEOREM 2. Suppose 2 < p < o and n > 2. Then for some constant C
and for all nonnegative n-subharmonic functions u in U",
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