HW3
Convex Analysis (Math 580)

Term 141, Year 2014/15

Problem 1:

i. Let Q and Q, be nonempty, convex subsets of R" and R, respectively. For (X;,X,) € QQ, xQ,,
show that

N (X, X,); €, xQ,) =N (X;€)xN (X,;€,).
i. Let Q and Q, be convex subsets of R" with X; € Q; for i =1, 2. Show that

N (X, +X,); €4 +€,) =N (X;;€) NN (X,;0,).

Problem 2:
Let Q= {X eR"|x SO}. Show that

N ()T;Q)={V eR"|v ZO,(V,)U:O} forany X e Q.

Problem 3:

Let f :R" — R be a convex function differentiable at X. Show that

N ((<,f (X));epi(f ) ={A(Vf (x),-1)| 120}

Problem 4:

Calculate the subdifferentials and the singular subdifferentials of the following convex function at every point of
their domains:

(a) f(x)gx-1|+|x -2], X e R
(b) f (x)=eM, X eR.



