4.150

. P 2p, 2R 2P
\/Exl J2 X, +\/§x2 _ X, X, +\/_X2 X, + \/Ex2 i
| B BB | | o] )
TR . (Ve (e |
[ 2 ] - 22pP, 4p ]
Vg, = (xl +‘/_x2) , Hg, = (xl +4‘§x2) (Xl :\/‘g;v‘z)}
| (x1+x/_x2) | _(x1+\/§x2)3 (x1+\/§x2)3j

g, :positive demidefinite — convex
g, :positive demidefinite — convex » — constraint set is convex
g5,8, :linear — convex

f :linear — convex

4.152

2P

P P
L=22x +x, +u, L L B 20000 .
X ox + x/_)c2 X, + \/Exz

s

£ =g,=0=u;=u,)

— convex problem

—20000}+u3(—x1)+u4(—x2)

6_L=2\/§+u1_\/5‘2_ PV 5 +M2 _ﬂz =0
X, 2x, \/E(x1+\/§x2) (x1+\/5x2) —>u,20—>P =3P, 20
oL P op —tand >3
—=ltu| - |tUy| 77— |=0
ox, (x1+\/§x2) (x1+\/5x2)z
1 |P, P
= | L4 20000 =0 = x, = ———~=
8 \/‘Ll x1+\/_xj ' 100002 P-P
5 7 X, = —20000 >0—>tanfd >1
g =20 20000 =0 x, + 2x, = 25
x1+\/§x2 20000

optimal solution only when 6 > 71.57°
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5.50
(0) problem formulation
Minimize f = 400(0.52D + zDH )

aD*H

subject to h, = -2507 =0

g =H-8D<0

(1) check for convexity

400 7D + 400 zH 4007 4007
Vf = , H=
400D 4007 0

since Hessian of the cbjective function is NOT positive definite,

this is NOT a convex programming problem.

(2) KT necessary conditions
D’ H

L =400(0.52D* + zDH )+ vl[ —2507[]+u1(H -8D)

L 400D + it +v, 72
oD

+1,(-8)=0

2
6—L=4OOﬂD+v1£+ul =0
oH 4

h =0
g <0, ug =0,u2>0

(3) solve the KT conditions

i)g,=0—>H=8D—> D=5 H=40,v, =-226.7,u, = —-1832.5 < 0(x)
iiyu, =0 —>D=H=10,v, =-160,g, = H —8D =-70 < 0 — f~ = 60000 7

sufficiency check:
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5 5 5 4007 4007 0.57H 0.57D 4007 — 807 4007 — 807D
VL=V f+vWV°h = —-160 =
4007 0 0.572D 0 4007 —80zD 0
o ( «\ |—4007 —4007 .. ,
\% L(x )= :NOT positive definite!
— 4007 0
N d
vh(x') d = 2572 1{6[1} —0>d=cl -2
2
T2 * 2 L 1j 1 2 . .
d'Vv L(x )d = —4007c [1 -2 L ol=21™ 1200 77c¢~ > 0 — isolated local minimum
(4) post-optimality analysis
h, 1250 — 2557
Af = —v,Ab=—(—160)2557 — 2507) = 800z
4.132
1 2 3 5 10
T T T F F F T
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