Conic Linear Programming (cont'd)

20224F3H29H 11:47

Ex gﬁ(&s (cont’ a)

2} New Cones ‘Y‘fbm old ones via Cactesian produdh

Le{ Kg_"-o, KL be closes ?oinbe,o\ Coned (uiXxh r\cn~omFt-b wnbeviow,
—”\em,

lq g Kix - % K"_‘ i (x"}z””$7(x\: ')(;‘ QK'\ 5 \VL‘\%

is & closead ‘Po'w‘\‘seol cone wikh nov\-e,w»?’c3 intecime,

0O,

S 2
€3 'ﬁ+=gxmi . K=

&4‘ i

n
x..,x (R

K: rK:X (&Mtlx SX

+
Conic L?

Recall the standacd form 1P :

a
Mmin <C, %> K=@1g‘@“gg
st <5\‘,'>(3=L; , ‘:L—--,m) ¢, ek, bieg
x¢ IR <t > \onec prodwct on B
-

Thig Gives WS a  nabural Way 4o extend LP %o conte LP:

. \ .
Standacd ‘w'? < c, L K Aosed po rked Comne

forw e (P) Wikh  nom~ 2mpty ntevior

sk, <0\-‘,'X>=\9; i=\,---,m’
’ in the Budidean Space E
X e K
(ie., KSEY,
Nste: Vhis 15 a Cenvex a‘ﬁimi}wk'\on ¢, Q, QES <+, inner

va\;\e,m Product on Q; ‘0( e R

EXaMﬂQS

lb SQCOV\J- "’bv&e( Cone onyammwﬁ ( SOC?\

1

\ . .
E= R K= Q"= { (640 ¢RxR « t zuxu §

2

<u,v> = wyv  (wsual Tvner Product  ow E); C;O‘\QE.’ \>;,(’\Q

lec15-220329 Page 1



inf <C, x>

st <Q§/9():\;~

.o

nt\

Xe Q

2) S-em'\ O\.e{%§’\39 P ogv awwtns Cspf)

E=3 k=8 =§Yesd": WYuzo Vuck]

>

<A)B> = tr(AR) = .ZA\.)@;S e ¢ product on B
t.::)
C)AL €&, b, €R
in% <C,X>
Sh <A X>=b

X ¢ &°
+

HD\AJ 1o decive the dural of (™ ?

Recall 4hat for LP, we dedve the dual as follows:

1y Choose st. Ay g ¢ —a—
Y P A = 3 K
. 0] .
(ie., - ‘_E“:na; > 0) —a” —
2)  Obsere
<e,x> 2 <P(T\a:x7 = <\9,A'X>=<\3,\o>
P«'\ma,\ l‘ T duwa)
o\)\'). val X200 Ax =\ 0\9‘5 val
C—R\a’&o

3 This gves the dual
S\-\> b-rb
m
st c- _Z,‘:)ao\-‘ ¢ R"
t

Let s mimic this «S’tm’Ceﬁ5 to decdve the dual of (p):
™ ™
L %b, = _l‘buaz-\,m = < L‘Q\Q;,X> < <¢x%x>
/r
<‘1;,x> 3\9'\ Wse “weo.«-'\km Want

lec15-220329 Page 2



1 T
<a; x> =\ e Vnearity

Want
AV Y q mnee ’Prb&u&z\.
That ™Means we want.
™M
<c-Luwe, x> 20 (%)
=\ .
¢k €K

9‘ How 1o dheose Yy to  ensSute (X)) holds?

A* Cowsider +the Set

KXz { weE : <w,x>3%0 VxeK?

I¥ C- .Z.’b;Q1 < Kx" then (%) Q\«komoﬁ;ca\(m L\cUsS'
1=y

The set K¥ Vs called the dual cone of K.

This Sives ws the ‘Y-o\\ow%:j dual of w®):
- cLe .
S by,
(D) U\.‘) “;,.Z': =X optimize a liveaus “'M(X§OV\
w s.t.
st ¢- Lya ¢ K ce
i=» ¢ Omt?u.f of Q%«\"(he ™Map
Le\cv\ss te Clnsqd ownled
Obsecyations °

Cove (with non-empty inCevion)
(0 Fack: If K is a closed Painte_&. cone with ﬂbvx-evw?’c:3

;nte,f?ool then So s ‘<¥\

() Ta, (D\I the o\g')ec;tive -Eumct,\'on S \‘\“QM Qndh

m
R'5 4 = M2 ¢-T ya ek

s affine (ie.  fou Yy,T ¢R™ ole®
Moty ()e) = oMiw) + (1-oy M(2))

— Both (P) and (D) Qre <LPs.

lec15-220329 Page 3



