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Abstract. In normed algebras, the bounded approximating sets
provide bounded approximate identities which are more useful for
many purposes. In this article we investigate some well known
properties of approximating sets for Fréchet algebras.

1. Introduction

To prove many famous results in Banach algebras such as Cohen
factorization theorem, the existence of bounded approximate identities
are very important.

In[2 ;1 :Prop 2] it is proved that a bounded approximating set in a
normed algebra provide a bounded approximate identity. To extend the
results from normed algebras to locally multiplicative convex [4], locally
convex [5], or fundamental topological algebras[1], we need uniformly
bounded or uniformly power bounded approximate identities. In this
note we show that the existence of a uniformly power bounded approx-
imating set guarantees the existence of a uniformly power bounded ap-
proximate identity. Throughout this paper, X denotes a commutative
Fréchet (complete metrizable locally convex) algebra with a separating
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increasing sequence of seminorms generating the topology of X and
satisfying the condition pi(xy) ≤ pi+1(x)pi+1(y) for all x, y ∈ X.

2. Results

Lemma 2.1. If A,B are uniformly power bounded subsets of X, then
so is A ◦B = {a + b− ab : a ∈ A, b ∈ B}.

Theorem 2.2. Let E ⊆ X be a uniformly power bounded approxi-
mating set. Then X possesses a uniformly power bounded approximate
identity .

Theorem 2.3. Let E ⊆ X be a uniformly power bounded weak ap-
proximating set . Then X possesses a uniformly power bounded weak
approximate identity.

Theorem 2.4. Let Y be a locally multiplicatively convex algebra with
a uniformly bounded weak approximating set. Then Y has a uniformly
bounded approximating set.

Theorem 2.5. If there exists a subset U of X such that either U is a
uniformly power bounded convex weak approximating set or its convex
hull is uniformly power bounded, then X has a uniformly power bounded
approximating set.
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