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Abstract: Let V be a real Fréchet space without a continuos norm, W a
real Banach space, U an open subset of V and f : U → W a real analytic
function. Then for every P ∈ f−1(0) there is no open subset Ω of P in U and
a closed finite-dimension real submanifold Z of Ω such that f−1(0) ∩ Ω ⊆ Z.
Furthermore, there is an open neighborhood A of P such for every integer
z ≥ 1, there is an a z-dimensional closed real submanifold Tz of A such that
P ∈ Tz ⊂ f−1(0).
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1. Zero-Loci of Real Analytic Functions

In [1] we used [2] on the zero-loci of real analytic functions on open subsets of
real Fréchet spaces without a continuos norm: no such zero-locus may have an
isolated point. Using [2] and [4] we also proved that there is a Banach space
with the same properties. Here we adapt [1], proof of Th. 1, to prove the
following result.

Theorem 1. Let V be a real Fréchet space without a continuos norm, W

a real Banach space, U an open subset of V and f : U → W a real analytic
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function. Then for every P ∈ f−1(0) there is no open subset Ω of P in U and

a closed finite-dimension real submanifold Z of Ω such that f−1(0) ∩ Ω ⊆ Z.

Furthermore, there is an open neighborhood A of P such for every integer

z ≥ 1, there is an a z-dimensional closed real submanifold Tz of A such that

P ∈ Tz ⊂ f−1(0).

Proof. By [5], Th. 2.6.13, V has a subspace E isomorphic to R
N. Hence

we reduce to the case V = R
N. Hence it is sufficient to check the extension of

[3], Cor. 1, to the Banach valued case.

Remark 1. Take V , U , W and f as in Theorem 1. Assume that V

has the stronger property “ every continuos seminorm ” vanishes on a finite
codimensional linear subspace. Then for every P ∈ f−1(0) there is an open
neighborhhod B of P in U and a finite-codimensional closed real analytic sub-
manifold T of B such that P ∈ T ⊆ f−1(0).
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