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Abstract: The well-known Beurling-Lax Theorem characterizes all closed sub-
spaces in L2(R+) which are invariant under the set of right shift operators {Sτ}τ≥0,
where

Sτf(t) =

{
0 if 0 ≤ t ≤ τ ,

f(t− τ) if t > τ,
(τ ≥ 0).

By mean of the (up to the constant) unitary equivalence induced by the Laplace
transform L : L2(R+) → H2(C+), the problem can be reduced to find the closed
invariant subspaces under the multiplication operators {Mτ (s) = e−sτ : τ ≥ 0} in
H2(C+). The theorem asserts that every closed invariant subspace for {Sτ}τ≥0 in
L2(R+) has the form L−1(θH2(C+)) for some inner function θ ∈ H∞(C+).

In the setting of weighted L2-spaces, a striking result due to Domar states that,
given ω > 0 a continuous decreasing function, the lattice of closed invariant sub-
spaces for {Sτ}τ≥0 in L2(R+, ω(t)dt) coincides with the lattice of “standard invariant
subspaces” L2([a,∞), ω(t)dt) = {f ∈ L2(R+, ω(t)dt) : f(t) = 0 a.e 0 ≤ t ≤ a}, (a ≥
0),whenever ω satisfies:

1. logω is concave in [c,∞), for some c ≥ 0.

2. lim
t→∞

− logω(t)

t
=∞ and lim

t→∞

log | logω(t)| − log t√
log t

=∞.

In this talk we present an extension of Domar’s Theorem to a wider class of
weight functions ω not fulfilling condition (1), which is replaced by a geometric
condition on {ω(tn)}n≥1 for some strictly increasing sequence {tn}n≥1 ⊂ R+ with
supn(tn+1 − tn) <∞, giving an answer to the question posed by Domar in [DOM].

This is joint work with Eva A. Gallardo-Gut́ıerrez (Madrid, Spain) and Jonathan
R. Partington (Leeds, UK).
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