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By P we denote the class of locally convex spaces E for which for any continuous

linear operator T : E → E solvability (in [0, 1]) of the Cauchy problem ẋ = Tx,
x(0) = x0 for any x0 ∈ E implies solvability of the problem ẋ(t) = Tx(t)+f(t, x(t)),
x(0) = x0 for any x0 ∈ E and any continuous map f : [0, 1]×E → E with relatively
compact image.

Herzog and Lemmert [1] have proven that class P contains all Fréchet space. We
prove the following stronger theorem.

Theorem 1. Class P contains duals of separable metrizable locally convex

spaces with the pre-compact convergence topology, sequentially complete compactly

regular countable inductive limits of Fréchet spaces and sequentially complete com-

pactly regular spaces, being countable inductive limits of countable projective limits

of countable inductive limits of separable Fréchet spaces.

From Theorem 1 it follows that class P contains the spaces D(Rn) of infinitely dif-
ferentiable functions with compact support, S ′(Rn) of Schwarz distributions, D′(Rn)
of generalized functions and A(Rn) of real-analytic functions.
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