Math4230 Exercise 6

. Find the formula of Po(x) for the following sets C:

(a) C ={z € R"| (a,x) = b}, where 0 #a € R", b € R.
(b) C =R" :={x € R"| z; >0, Vi}.

. Let C be a nonempty closed convex set. Show that for all x1,z9 € R",

1Pc(a1) — Pe(@2)l” < (Po(a1) — Po(az), a1 — a2)

. Let C' C R™ be a nonempty closed, convex cone. Suppose T ¢ C. Show
that there exists 0 # a € R™ such that

(a,z) <0Vx € C, and (a,z) >0

. Let V be a non trivial subspace of R™. Suppose T ¢ V. Show that there
exists 0 # a € R™ such that

(a,z) =0Vx €V, and (a,7) >0

. Let C ={(z,y) | * > 0,y < 0}. Compute the normal cone N(z;C) of C
at every = € C.



