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Beurling-Lax type theorems in weighted Bergman-Fock spaces

Abstract

Since the shift operator Mz : f(z)→ zf(z) is an isometry on the Y-valued Hardy space H2
Y

of the open unit disk, anyMz-invariant closed subspaceM⊂ H2
Y is generated by the wandering

subspace E = M	 zM = PMzM⊥. Furthermore, zkE ⊥ z`E for k 6= `, and any wandering
subspace has the form E = ΘU for some L(U ,Y)-valued inner function Θ and an appropriate
coefficient space U , which in turn leads to the representations

M =
⊕
k≥0

(zkM	 zk+1M) =
⊕
k≥0

zkE =
⊕
k≥0

zk(PMzM⊥) =
⊕
k≥0

zkΘU = ΘH2
U

for an Mz-invariant subspaceM⊂ H2
Y . These equivalent representations display the Beurling-

Lax theorem and admit extensions to the noncommutative Fock space setting of formal power
series in several non-commuting variables. We will discuss their possible extensions in the context
of weighted Bergman-Fock spaces where they are produce several non-equivalent representations
for closed subspaces invariant under multiplication by coordinate functions.
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