
Math4230 Exercise 8

1. Show that x∗ is a minimizer of a function f if and only if 0 ∈ ∂f(x∗).

2. Let f : R→ R be a nondecreasing convex function.
Show that for all x ∈ R, g ≥ 0 if g ∈ ∂f(x).

3. Let f : Rn → (−∞,∞] be a convex function, let x ∈ dom(f). Define

f ′(x; y) = inf
α>0

f(x+ αy)− f(x)

α

Show the following:
(a) f ′(x;λy) = λf ′(x; y) for all λ ≥ 0 and y ∈ Rn.
(b) f ′(x; .) is convex.
(c) −f ′(x;−y) ≤ f ′(x; y) for all y ∈ Rn.
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