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Problem 1
Let f: R" — RU{+o0} be not identically equal to +oo. Show that the following properties are
equivalent:

(i) f is convex;
(ii) epi(f) is a convex set in R™ x R;
(iii) epis(f) is a convex set in R™ x R.

Problem 2
Let f be a real-valued differentiable function defined on an open set of R™, which contains the
convex set S C R", § # @. Show that:

(a) f is strongly convex with modulus ¢ > 0 on S if and only if the function g(z) := f(x)—c ||z|?/2
is convex on S,

(b) f is strongly convex with modulus ¢ > 0 on S if and only if
1
f@) = f(2°) + V f(2%)" (z — 2°) + ¢lle— 2|1%,

for all z,2Y € S;
(c) f is strongly convex with modulus ¢ > 0 on S if and only if
(Vi) =V )] (2 = 2% > cle -2,

for all z,2% € S.



