Homework 3

Deadline: October 17th.

Problem 1. Judge whether the following functions are smooth.
(a) f(x)=sinz.
(b) f(x) = [x]1, x € R7.

Problem 2. Judge whether the following functions are strongly convex.
(a) f(x) =210 (a]x—b;)?, a;,x € RY, m > d.

(b) f(z1,22) = 1/(x122), 1 > 0,22 > 0.

Problem 3.

(a) Suppose that f:R? — R is B-smooth for some 8 > a. Show that h(x) = f(x) — 4|x]? is
(8 — a)-smooth.

(b) Suppose that f:R? — R is p-strongly convex and L-smooth. Show that

(VI(x)=Vf(y),x-y) >
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(hint: by the conclusion of (a), h(x) = f(x) — §|x||? is (L — p)-smooth and convex.)



