Nonlingan pﬂﬂﬁfd,m/}{u? [E,4. lf], [CZ, Chdl]
v

Unconshained @p;/ : Mm j‘”é()

X&R!
[£, 1.1] [z, ¢h.6) V) =0, B > o

Sfualty Cochoired Ept i 49

[{5 /3] [cZ, (A f;ﬂ s7. ﬁé‘) =0

Laprange, matbipber Do Difs)+ X D) =0
o | [+ 2 der fect)

( Unda rzﬁ%wg assamfSlion:
[DA60] a8 M omp. >




Degm&@ Constined Q5 [E, c, 43[62 el 20
Om>n 7P(><) st A= 0
[67] 3MS

Theorem 21.1 Karush-Kuhn-Tucker (KKT) Theorem. Let f,h,g €
Cl. Let x* be a regular point and a local minimizer for the problem of min-
imizing f subject to h(x) = 0, g(x¢) < 0. Then, there exist A* € R™ and
p* € RP such that:

1. p*2>0. 5[)6'.):0
2. Df(z*) + A*T Dh(z*) + p*T Dg(z*) = 0. ? / X’) <D
S

3. wlg(xz*)=0.

Definition 21.2 Let o* satisfy h(z*) = 0, g(«*) < 0, and let J(x*) be the
index set of active inequality constraints:

J(x*) = {j : g;(z*) = O}.

Then, we say that &* is a regular point if the vectors

Vhi(x*), Vgi(x*), 1<i<m, jeJ(z¥)

are linearly independent. N
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Example 21.4 Consider the problem E GZJ

minimize f(xq,x2)
subject to xq,z92 > 0, £7°C

-’%( J - X}_ \< D
where ,
f(z1,z2) = :1:% + x5 + x122 — 3771

(onsd, L[%,/m) = %«fm + /u(/%} +/A>/><>)
QX;L = Qf‘:F - M
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Example 21.5 Consider the following problem:

minimize xi1To - X, 2 SR AN
subject to 1 +x9 > 2 X ¥ I0
Ty 2 X1. [_?C Z]

L (xym} = Kot (- KeD) gl (..

QX,L = Xm"/&ﬂy&&:@
a(lL = X) "/ﬂ/—/ﬁl =0
M /~X,—X2_+2)f+/g/)<,—)é) =D
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(1) Xit%=3, X <G=D g, =0

= X)_:/O(/)X,:/al = /U/:i
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Example 21.6 We wish to minimize f(x) = (z1 — 1)® + 22 — 2 subject to

h(z) =22 — 21— 1=0,
g)=21+22—-2<0.

QX)— N =D
1 +A b =0
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M >0
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