HW4
Convex Analysis (Math 580)

Term 141, Year 2014/15

Problem 1:

Let €1 and €2 be nonempty, convex subsets of R™. Suppose that
ri 2y Nris £ B. Prove that

N(Z;921 N Q2) = N(;1) + N(F;Q2) for all 7€ Q1N

Problem 2:

Let f1, fo: R™ — R be convex functions satisfying the condition

ri (dom f;) Mri(dom fz) £ 0.

Prove the for all # € dom f1 M dom f2 we have

O(Sf1+ f2)(T) = Of1(x) + Ofa(x), OT(S1+ f2)(T) = O f1(x) 4 O fa(T).

Problem 3:

Find the Fenchel conjugate for each of the following functions on R:
(i) f(x) =e”.

.. . — In(x) x > 0,

i) £ ={ . i

Problem 4:

Define the function f: R — R by

{—\/1 — 22 if |z| <1,

oo otherwise.

fl) =

Show that f is a convex function and calculate its directional

derivatives f’(_l; d) and f'r(]_; d) in the direction d = 1.



