HM /00C /41%.1
u:oﬁ??gf constraned optimization

min  §V(x): h(x) <o}
xXeR" _

JohR"erm |

.\m.o. hi(X)<0 ,t=4).,m _

(Icp)

Feascble set F = ._.xm.m:” h(x) <o

w
={xeR": h:(x)go,t

n

(ICP) us called convex cf§ v, he,C=4).ym,

avre econvex

e.q. m=2
ha(x)<so \__»SMo
he(x)=0 — { h, (x)=0
G

= ?83 = oo;<@xw = M F= oo:<mxw

?...3%
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Optimality on convex F

Consider an 9;25..4 convex set F .

A\:.m.v ....._..IV A

x € F minimizes o convex ~0. %F:O?.o:
V oonF

TV (y-X)30 ,VyeF
— ;

te. YV(%) and QJ,: make
an angle 8 =930° between each

other —
eq. men V(x)  where V(x)=ixn*
XeF
TV(X)=dx a
x =point n F
| hearest to
y-x the oz.we.s

~
* 0

Remark ; (13.2) (s a wseful 01239?.«“_ condition
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P,oc_ﬁ Om Th. (13-2) :

Have to show that :
o..v A - . . << ANt .|> >
(@) x =optemal if \ (x)7 (y xgvo.f._mb
A
(d)
(o) m%ow«cso\ﬁ (o) (s *.ro\awm e i
JyeF st TV(X)"(y-%) <0
fﬂoqm we show only (b)

So, consvder such a Y oand  x -

VV(X)
4 A A
Xy =X+ w(Yy-x)

€EF ,vYwelon]
|

_ TM_ Q:<mxm£ of F ~

-

For smal w >0

V()= V(X +w(y-%))

V(x)+ WET [w(y-%]

If?
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Hewce , fov small w>o0:

), < V@K)

VIxu) = V(%) ¢+ w VV@R)T(y-%
r _J

‘<0

= *o« small @:osur W >0

X, € F
V(xu) <V (x)

= X 4 ol&Sg on F

Duality for theguality - constrained optimization

o simelar to the mmss_».f -constrained case
but wcth a o:.mos@:« perturbation *Fsor.os”
¥

, !
MY)= min [ Vx): h(x)sy]
XeR"

Q«.S:HW % (ICP) = convex] =>

= ﬁ.:\ = convex _oz %s‘w
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An important property of W for inequalities
NOT shared by W for mﬁ&%&%w ) Us

(T w@)svg) i §sg

A

3092“3 Ye mm,. »<_”A~

Proofi  det Fy 2 fxeRr": h(x)<y]

™Y §ef > Fyerg

becaunse :

[ efgl > (h01 6§ <7} > xeFy]

Now :
T ?wv = mdn mixv._ :QVM...:
xX€eR"

=min V(x) = V(X)

x€F.. )
i fovr some mintmizer

o~

X € _”w.

HM /ooc [41.6
Then G <7

T(§) = min V(x) <V(X) = T(j)

x€Fg _

-

~

Ssthee x € _..m C ﬁm
SO X may not be optimal
e

Le. ()< w) f § <y QED.

Hence W (y) decreases as Y Uncreases :

/

Ty) _
o] K
(13.5) Th
T u* T S %qumimsim at Y=o
._uT@S J 44_\ AOV M O

meanthq 9 (o) <0 LA, m
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Aﬁ.S M w.%_uowm T LS %.moa:isr_m at 4y=0
and x solves (TcP).
Then: . A .
vw(o), =0 f hi(x)<o, vi
and  UW(O)Th(x)=0
constant V
bW ficat t
Plousc vo_\eTo?w.os @W: ours
case m=2 .
4 i
:Aﬁxgno
7
hy (x)=0 .-
Heve: . | hy(x) =y,
hy (x )=0

hy(X) <O and

§m=,<ﬁxv..rlxvmo M H<ﬁmv\<w59=up
xeR? rvﬁxu%m»
(g ,

e w([2])= VA,V mséfq
Ce. 2 W(0)=0 f h,(%)<0 B

as clacmed.
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Further:

Vi (o)"h(x) uaw..*ie he (X) + 2T (o) -hy(X)
1 rl_.lL WY
1=9]
-— “o
% =0 as gpaim&

this always happens in the tnequality |
constrained case

For the ?mms&rﬁ constrained case, the
mm:?:fu constratned &s&e&m_ ¢rooJ on:mm

m3<3@m the constraint A 20 g 921.%07
mxpof as _Q@TB

GE

» %‘m?m :

G:SM min M:Qv+>4i
yer™ |

Then e have the Same opmmf - evaluatoble
formula for d(1) when A >0,
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(.3 Th ”:n A20: d(A) s also qiven by:
d(\) = min #<93+ A" (x)]
XER"

E.. (some of +the proof is a WKitle %moﬁg.&.
Jdeb
«.x. = <Axv L {va
u ._: m 4 co LM. h(x) Ma
f
6 = mun A‘NAX.M‘V&. >44M

xe R"
sm%;

Conscder

Then :
B= mn  min

xmis_mm%s‘.*uﬁx.gv... 74.”:

S

sthee u?..:n o

W h(x) £y

mun mu?.i + »ﬁgw
dmIm_xs : h(x)<y]

Mence - HM /ooC / 47.40

0 = min - min T\C& +ATy
xeR™ ye{yeR™ h(x)<y]

because Y(xy)=v (x)

—m rmxv Mm
- \_\|!_

= muwn mn M V(x)+ M.> ..?

xmgﬁ m t=\
Ye {ye R™ b (x) sy, i=1,,m}

= min { Voo + 2" h (0]

mosn@. X€ER® .
c =helx) Il
as A; > mon Mix: >4rgw
XeR" "
d(A) of Th (173).
w&n also :
= min min {Jlay)+Ny]

gm_wa xeR"
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So: \ \wi

B == min mcn h.mmx.mu.f»/ﬂmw
um R™m mexm_ﬁ:.. rAxw Mm_w
T
as umx&uﬂ...oo of r?&*m ,

= min  min {V(x)+ ATy ]
yer™ xmmxm%;”rﬁxvmm_w

because Ty ) =V(x)
eﬂv rAxV M¢

-

I

mcn men <mxv .+>.—.
yer™m Xe{xeR": :o;mm: Y

mcn ™ ( w+>4 e
yeqm Y y Q_%;
of Def" ::m

d (1) oﬂ..a&; (43.1) =6
=d() of Th (47.8)

r———

Hence ;

QED




