2 0

sz(th?) = ( 0 6z )

is not positive semi-definite for z» < 0,50 f is not convex thus no local
(global) solution;

While
) 2 0
Y% g('r17$2) - ( 0 1211,‘% )

is positive semi-denifite for any (z1,z2)7 hence function g is convex. It’s
critical point is local minimizer.
2. (a) z =0 is local minimizer;
(b) (z1,22)T = (2,0)7 is local minizer;
(¢) (z1,z2) = (0,0) is local maximizer;
(d) (z1,%2,23) = (3,1,1) is local minimizer.
3. (a),(b) and (d) are convex;(c) is concave, i.e. —f(x1,22) is convex.
4. For any z1,z2 € levy(a) and A € (0,1),
fQAzr + (L =Nz2) < Af(z1) + (1= N)f(22)
< da+(1-Na

= «o

So Az1 + (1 — Nzo € lefr(a),hence levs(a) is a convex set.

levy(e) = {z : 2® < a} = (—inf,a3] is an interval which is obviously a
convex set.

But b’ (z) = 6z < 0 for = < 0,s0 h is not convex function.

5. (a) V2f(z) =e™® > 0 for any z;
(b)

V2f(1.1’$27 - ;mn) — 67(w1+z2+"'+$n)

is positive semi-denifite for any (z1,Z2,- -, Z,).

(c) for any z1,72 and X € (0,1),by Triangular Inequality,
Az + (1 = Nz2)|| < [[Az]] + [[(1 = N)@2)[| = Allza [| + (1 — A)[[z2]]

So by definition function ||z|| is convex.

6. (a) Q=ATAa” =bTA,0 =bTb;



(b) Vf(z) = AT Az — ATb and V2 f(x) = AT 4;

(c) For any y € R",y"V?f(z)y = (Az)" (Az) = [|Az|]3 > 0, so V*f(z)
is positive semi-definite;

(d) There is at least one z satify Vf(z) = 0,i.e,AT Az = ATb by linear
algebra knowledge;

(e) A unique solution exits iff Nul(A4) = {0} ; under this condition,AT A
is invertable and the unique solution is Z = (AT A)~1ATb.



