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Abstract

This article investigates properties of the vector-valued spectrum defined in Part I.
The main results are a two-way polynomial spectral mapping theorem for commu-
tative elements of A ⊗̂γX , A a unital Banach algebra, X a Banach space and γ
a uniform crossnorm, and a one-way theorem for arbitrary elements when X has
the bounded approximation property. Preliminary results on polynomial extensions
are obtained, and bounds on the norms of extensions are shown to be related to
polarisation constants of the Banach space X. Examples using injective Banach
algebras, Q-algebras (as defined by J. Wermer) and nuclear polynomials are given.

1. Introduction

In [7] we defined a non-commutative version of the Waelbroeck spectrum for
tensor product elements in A ⊗̂γX , A a unital Banach algebra, X a Banach space
and γ a uniform crossnorm, and by specialising to the case where X was itself a
unital Banach algebra obtained a number of applications. In this paper we continue
this investigation and examine the behaviour of the spectrum under polynomial
mappings between Banach spaces.

In Section 2 we consider the general problem of extending P ∈ P(X : Y ),
a polynomial mapping from the Banach space X to the Banach space Y , to
PA ∈ P(A ⊗̂γX :A ⊗̂γY ) where A is a unital Banach algebra and γ is a suitable
uniform crossnorm so that

PA(a ⊗ x) = a n ⊗ P (x)

whenever P is n-homogeneous. Under certain conditions we obtain a continuous
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