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Abstract. This paper is concerned with the study of geometric structures in
spaces of polynomials. More precisely, we discuss for E and F Banach spaces,
whether the class of n-homogeneous polynomials, Pw (n E, F ), which are weakly
continuous on bounded sets, is an HB-subspace or an M (1, C)-ideal in the space
of continuous n-homogeneous polynomials, P(n E, F ). We establish sufficient
conditions under which the problem can be positively solved. Some examples
are given. We also study when some ideal structures pass from Pw (n E, F ) as
an ideal in P(n E, F ) to the range space F as an ideal in its bidual F ∗∗ .

1. Introduction
Let X be a (real or complex) Banach space, and let J be a closed subspace
of X. According to the Hahn–Banach theorem, every continuous linear functional
g ∈ J ∗ has an extension f ∈ X ∗ with the same norm. A long-standing problem is
to determine when every functional on J has a unique norm-preserving extension
to X. This question is closely related to geometric properties of both spaces which,
in many cases, imply the existence of a norm 1 projection on X ∗ whose kernel
is J ⊥ := {x∗ ∈ X ∗ : x∗ (y) = 0, for all y ∈ J}, the annihilator of J. When there
exists such a projection, J is said to be an ideal in X. A canonical example of
this fact is that X is always an ideal in its bidual X ∗∗ .
The notion of M -ideal, introduced by Alfsen and Effros and widely studied
by Harmand, Werner, and Werner in [18], is one of these geometric properties
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