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Abstract

Let K be a complete ultrametric algebraically closed field, with respect to a
non trivial absolute value, and let A be a commutativeK-Banach algebra with
identity. Let Mult(A, ‖ . ‖) be the set of continuous multiplicative semi-norms
of K-algebra (with respect to the norm ‖ . ‖ of A) and let Multm(A, ‖ . ‖) the
set of the ϕ ∈Mult(A, ‖ . ‖) whose kernel is a maximal ideal of A. If the norm
ofA is equal to its spectral semi-norm ‖ . ‖si defined as ‖x‖si = lim

n→+∞
‖ xn ‖ 1

n ,

we prove that ‖t‖si = sup{ψ(t)| ψ ∈Multm(A, ‖ . ‖)}, without any additional
condition on K. Moreover, if A has no divisors of zero, denoting by s(x) the
spectrum of any x ∈ A, we have ‖t‖si = sup{|λ| | λ ∈ s(x)}. If sup{|λ| | λ ∈
s(t)} = ‖t‖si for every t ∈ A, then s(t) is infraconnected for all t ∈ A if and
only if A has no non trivial idempotents. In particular, this applies when
A has no divisors of zero. In Mult(A, ‖ . ‖) we define pseudo-dense sets,
and show that a subset Σ of Mult(A, ‖ . ‖) containing Multm(A, ‖ . ‖) is
pseudo-dense if and only if for all t ∈ A we have ‖t‖si = sup{ψ(t)| ψ ∈ Σ}.

1 Introduction and results

Let L be a complete ultrametric field, and let K be a complete ultrametric algeb-
raically closed field with respect to a non trivial absolute value. L is said to be
strongly valued if its residue class field, or if its valuation group, is not countable.
As usual, given a ∈ K, r > 0, we put d(a, r) = {x ∈ K | |x − a| ≤ r}, d(a, r−) =

{x ∈ K | |x− a| < r}, C(a, r) = {x ∈ K | |x− a| = r}.
Besides, given s > r, we put Γ(a, r, s) = d(a, s−) \ d(a, r).
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