Exercises : Optimality conditions

March 17, 2022

Exercise 1. Solve the following optimization 2.

problem
min 49;% — x129 + x% — 1224
Min  (z—1)2+ (y — 2)? R
z,y€R2 st. x4 —2x9+x3=205
r<y z3 4+ 323 < 10
r+2y <2 Ty, w2, 23 > 0

Exercise 2 (First order optimality condition).
Consider, for f differentiable,

L .
(P) Min f() Jmin el —aimy + oy
st xeX sit. In(e™ 472 4 e T) < 27 +3

207 + a3 < 2
Recall that

Tx(20) = {d € R" | 3dy, — d, 3y, "\, 0, 4
s.t. xg + tpdy € X} min — 7
1,22
andKJr:{)\\/\T:cZO,VxeK}. st. —axzp— (11 —1)2<0
Show that z1,12 > 0
1. If xo is an optimal solution to (P), then
V f(x0) € [Tx (z0)]*. 7
2. If f is convexr, X is closed convex, and gllgg -1

V f(xo) € [Tx(x0)]", then zg is an optimal

_ _1)\3
solution to (P). st. wp— (v —1)°<0

z1,x2 > 0
Exercise 3. In the following cases, are the

KKT conditions necessary / sufficient ? Exercise 4. Solve the following problem using

J first order optimality conditions

in  —2(x; —2)%? — 2
min 12z — 59 + 323 oty (21 =2)" = 23

x1,22,T3
s.t. x% + 1’% <25

st. 14+ 2x0—23=25
xlz()

T, — X9 > —2
201 — 4z < 12



