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Problem 1
Determine which of the following functions are convex and which are not. (You may use
derivatives.)

(a) f(x1,x0) = 2% + 22129 — 1021 + H2o
(b) f(x1, w9, 23) = —x3 — 375 — 222 + 47139 + 22173 + 41273
(c) f(x1,x2) = €™ + alogxs, where a < 0.

Problem 2
Prove Lemma 8.6 of the lecture.

Problem 3
Prove Lemma 8.8 of the lecture.

Problem 4
Show that the following inequalities are satisfied:

(a) T 2y < 327t
(b) (Z?:1 tﬂj) (Z;Ll ;—]]) > 1

where ¢; > 0, 7 t; = 1l and z; € R\ {0} Vj = 1,...,n, and > t;2; # 0. (Hint: Use
the inequality f(>_7_, t;2;) < 37, t;f(x;) for convex functions f.)

Problem 5
Let f: R™ — R be a real-valued function. The epigraph of f is defined as

epi(f) = {(z,y) e R" : f(z) <y}.

The strict epigraph of f is defined analogously, with < replaced by <.
Show that f is convex if and only if the epigraph of f is convex if and only if the strict
epigraph of f is convex.



