
1. Show with counterexamples, that f(t) = rt is not matrix monotone for
any r ≥ 2.

2. Show with a counterexample, that f(t) = t3 is not matrix convex

3. Use induction and matrix monotonity of the square-root to prove the
Löwner-Heinz inequality

4. Let ε > 0. Show that there is a λ > 0 real number, such that(
A C
C∗ B

)
≤

(
A+ εI 0

0 λI

)
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