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Let A, B be n× n complex matrices.F (A) denotes the classical numerical range,r(A) =
max{|z|: z ∈ F (A)} is the numerical radius ofA. The power inequalityr(Am) ≤ (r(A))m is
well known but the inequalityr(AB) ≤ r(A)r(B) is not generally true [see P. R. Halmos,A.
Hilbert space problem book, Van Nostrand, Princeton, NJ, 1967;MR0208368 (34 #8178)]. The
authors consider the interesting question for which polynomialsf and which matricesA does
the inequality(∗) r(f(A)) ≤ f(r(A)) hold. In general this seems to be a difficult problem. A
few necessary and some sufficient conditions are given in the casen = 2. The authors obtain, for
example, the following results: Iff satisfies(∗) for all A, thenf ′(x) ≥ 0 for x > 0. If f(x) > 0,
f ′(x) > 0 for x > 0, then(∗) is true for all2× 2 matricesA with real nonnegative eigenvalues.
Moreover, a result for the inequalityr(f(A)g(A))≤ r(f(A))r(g(A)) is given.
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