CMsSC 75"( - C,oVVlPu‘ta'tiOYlA GCUW‘{JW\&
vecture 7° Lintar Pf‘o?mmmm%

Linear Proarqmmin (LF) Y ‘ |
= /’UV\c)onYV)ﬁm al C:f‘fimi%ci‘lom )omL/em m ilz
- (VN o JCT o 4 /l'hww a/V'J?Lro.fn‘/’J

(&alfs)aqcu> H= M,).,. )é)nj

!AL LX)ty Xy ¢ LL
hs i

- C‘l[\)w\ ) l\'v\cmr OL\)CCHVL ]CUV\Cl'iDY\
j(’i)’ G X\ ¥ - X (éxé = (,Ty(

LP: FW\A t\/\t VLVT(AL OKC t\r\e \CwsiL‘L Po%ﬁ(ﬁpc ’(JA&JF

WX miZes the o\oJ'tdw‘\m function
Q/\n :"-.



Motrix form: 3 .
G\'\IW\ LGTP\ (»V\A V\Ké M ix A ond loél\z
find xe R o

W A 20 S x

''''''

SUlo'jQCt to ¢ A')g S L (,oWLJJDOV\J.S ‘l‘o

3 Possi\o\{ OuvameS:
@ F_Coui\o\e? AV\ OYJ‘["\V\/\(/L\ p't 6)((5JC5 (@U’\’l Y)DJT“I.U\/\:
(& Unigqut Vertoy of (cmilgl{ Polvj(n‘){,)
@Iv\{w’i\o\{,’ No 53\)‘“0\/\ \oecaUJc ‘Fc,o\j)lg\(,
Potaj(op(, \J QW\p‘h&
() Unboundtd : No (finite) sslution becaust
ffu«)iu(, ol tope 18 UV\LOU\/\()/Lé
) A
w divection of o\aOcpTiVQ fin.

Feos: \o\ ¢ I\/ﬂc@u i\o\\ﬁ UV\\/)OU hJ cl




His‘l‘ow&:
\‘HOG ’ Uscé " ope)/aﬂow rcse,woL (Ecov\)ﬂwincu>
Ka\/\‘torovicja ) ban‘tuoa , VoW Newmon
(Da,V\t%ifa — Simlo\b)( a'aorif\nw\ eOPTT
(1447)  —fast in proctice
-(Mponwfia\ Lot case
Feasible polytope wa
oo SO
- Karp - r\)o‘l’ \(V\m,m 1o \loL I\W—lwa

C

start 3

K‘/\ac\l\iyaV\- E“ipsolé Alcaor()fl/tm CT //‘\\
() Qﬁca\d\a\ PD\‘D novnial time (\j
La‘\‘\vif\e, c\,tpw\& ow P\f(c(jioy\
- (wmpute smeller + smaller
ellipsids cuvﬁcalm'v\a optimum

Karmarkar -~ Twlerior- Pont Methods
(1984) - Move 't\/\Y‘L)L)?)L pol\a)(o)od
in’CV‘iUf

- demkll0> pbl\a N oVW) OV\

- Practical



LP 1 constant - J\mcm{w\o\\ Spoce
- Assumie - n s \Ow(/()-(,
Q], \S cuv\fl’o\vxi’
- (/Jc l\ p\(eiw\— /N (mv\éuvv\l%té\ ovt)f]nvw
[,\)\TL (6)6)0(&{13) \ruvwm/\:7 hvv\{’, 3(& V\\ O

Ivm\fm\f/mfa Appmod/\

Querview:

- Find Q- \/\o\\DJ eces that detine
lc o initial  verten v (or roport Yot
L? i« unbounded)
> Jldn) Jﬂth (see our th)
- Romove \/\u]\(Jpabc W~ Cing] Y‘ecw.nvo
(U""‘PV&{ LY on n- \ L\o»lwtspauo 6\ 2 N
I-F M‘&&M\lo\{—’ return

\5{. 'cJC Vin-y \oe 01‘

d

- Add back b
_I‘C(\/“ \ée\ ) Y‘C\‘u\rv\ vVl b,
= else L

! How To u)oéaﬁ op‘t‘ \/cv"fe;x?




Lemme = 1f \/h_\é( 6\“ thea new D)oJF vev lox
‘ (\fyﬂ liﬂs OoN ‘H/\t \/\Opcfp\o\ht \ouuméi\ng {),\W

[

(P\r‘oofi L&JC QV\ loc \f‘\()pe\[plam{,
[/.)OUV\Q'\V\? ﬁ\v\, Assume ¢ éirod’ccl
duon wards.

Vi — W0l feesbles Lelas £, =%

Vo = if wot on L, D above {,

Let p = Lo vov,

B\e cuvxdcx't'tv , P € ‘F&asiUﬁ Polta '}b)o(

Eg 'incahfo , O'o\) fonction 6613 pwvftmvdg

wovie ]Cruvu Vi, —? Via

2 pis bettor wolvhm Hean W,
X< covtvadiction !

-Twtersect {\,).\.,a\w,
P with £, - O(&vﬂ
= Thg Loitl&s N @-\) dim

pO\\@)rO\oe

= Project ¢ onte L=<

- Jolve this @-1)-dim LP

14 r&wﬁs{v&l\a (f J- 1)
N solut 10\9, Lyvte fore O(V\)>
(See lotex notes for deta; |s)

27
V.V\ X




qum"m% ‘hmc? ?fcﬁsug boad - @(V\d>
= et Wo, (n) be worst-cawue c,uvalexit&
for v haKspaces i dim d
- Recorvence:

w&(vx\= gﬂd(\n-\) ’rch 3 év\ ¥ ([)A_\(n-\)

Solve LP on TQJ‘\'

{\l'" {\“,\ Vn~\6"‘v\

C,a(mt DJ@(V\) = O(V\&)
&Sk{/_l-(/]/\ : \/CWQ_J \)}’Vll la\f Y“Céliff(mu/ ,
Wd(n.) = Ha(vv)) ¥ L:);_\(V\)
Note &im) \w(jc (,Jﬁ'L lbivomiall coucs:

(2\ ; (V\c;\)* QV-\\B

Tt is well known thet (3)50(}'\&)
Ap,{)liu To T3 s well.

l—\ou% )(ix 'H/\is 7
Eﬁﬁ&' Pandow\i%ﬁ ‘H/\L LLon‘cc °l£ g\,n
Why ?
‘{—/J&(v?\= Ojd(vv\) + d[+ dn + C\j‘)_\(n’\)

P sl [ | e eyl

ﬂosujf Jo]\'if, L on
onto L | L L




RO&V\AOYV\I%QZ] IV\LVCWIQV\%&I Al%om{’lﬂm
Tiput H{ﬁ” ] consbaint haHomes n B
c€ll R o\o\)ed\\/t vector uv\\oouwétcl
Du‘\'pu‘t Op‘t\muw\ \IW'@)C Vv oo eryon {m{%, ble

o If (Cl 1) solve LP Io byote Torce *U(\n)
@) F\MJ/ \V\I+IO\\ S\)LJ{/JC & e\ 3 JC'/wv'l" ruV)J{,
m\JV\a\ op‘hw\uvv\ \/& (w (f’;l'uvn UV\LDUV\JCA)
- 0 ) Cee text)
€)) Ranéovml\a’m({o—l' halfs pact ]CWW\ ("e)ﬂ) /e\ )
— el iF f\ R(LUV‘JI\IJ»() solue LP on rcw\ammj
n-) halfspaces — Let v, loe vesult
(4> T <\/v\ € f\ \ reton Vi, — (J0)
() ﬁls& P\fs)cd’ Yy )l"n \} + ¢ onlo K _’O@M)
e, Lo
Solue r(wmvdv& laﬁma vy, loe \rerH' Retwnv,,

Ex edrA (ose Rummv\?\rmc
-'ﬂl\c ( UVW“W& olé)oavxés on Jcl/\t (mv,clamy (Jmu

of .
- Let T CV\) \oc, 1Ll/\t )06011(/‘1 st vunmv\g

‘hvv\Q oV a l/\al(,w {{\

- Lt pn s PV‘D\oalfa \*\& ot Vi,- \Y&{\

mb \mo wp ]omc ov ‘6\



- 1o S\\N)Ol{{ , ASSUMR Q[\ L\a”SpaCCS
:) CI/\OJLI/\ Wcm&ovnl\& (e\\)m){‘& 0““"")0

Recorronce
1 1{: n=\
T(W)=4 " i d=1\
J »\—A(V\,\‘) r Cl -\— P‘” (AV\ '\‘—l;_\(\{:')-)) oW,

TRt [t i | [ ] [©proct| (9 PR
Cm;uﬁ\{\l J O\Iv\_‘é\mn not l:P\.\.}M_\ dim LP

Vo onto An o ‘Orojfd'u}m

(/Jl/\dt 1S Pn7 Eaakuwf& Ahcxlgsis

- LCJCS CJV\JiA&W Jcl/\ﬂ ‘Fll;\a\ Cm'pl'aura+l}7m
OuV\A S lc — \,\)L\ic\/\ \I\QJ‘(JPQUL Camé |a5‘t
C\;V\A \/\aw AOCO i'l7~5 d/\o\‘c,t CCR:UJ{' ﬂf.f\n‘js?

Vv| :’" \/Vl"\

Fnal




Ol —n’\ﬁ opﬂmwm 18 Ae:fo\rvmmci la.a J
‘I\c«,\&po\c&s (awuvmmod 8%)\ Pou"h'o\h)

@
- If KV\ 1S Gn oﬂf T\Ae,u,) Vi & \AV\*- Vo F Vs

- O’clx\efrwim) Vo € LV\ + V\A:\/m—\@

= Pwn~ Cl/V\ I3 Vl>>c§) by Vory. vaw“
~ \/acu) st U\/\l\"\ﬁtlg

w\'ua. st called Vo l:ucml;?
- LJC ww.'cle\f ‘F)\})a\ C(Mﬂ'g. av\J [oo](~

loag\(uwrcjs 1o our lqj‘l‘ fand oy c(z\afcc,

LCVV\V\/\&3 —]—d(,\/\) S b}& Arl n (/J'I\C»f{ Y& FIEN
consTant ACP(MAW@ on dim QV\JI‘DV\

1)(‘00{ ; ’__\;/\A\)CHD\/\ onw W ¥ c:] Slmr,l\{b
1,0 T T )+ dep, (cjm v 1 (v‘(ﬂ
1919 TH S K&'M (\/\-ﬂ T cJ* % @v\ + YA-\@‘D\. V\\

+Jmﬁ 01(
P



= Bj& Jl Cn-\ v dt (C\“L)r Ya-\ Al)
= v,d! n »r@+ I dl -, Al)
u__i\nffz
< Y&J', N |
Sufﬁces {"D &elecﬂt Yd sudls Jrl/w»%
drd"+ \(&_‘c)l. A I <"
@ dly, > deds ng\.

/(/\)C Con Sa‘hﬂilq\ {—\lﬂis \o% SCttivwf):

el ” .
Jed S Y, 18 o cmstant
e S deptnding o I

D
Sumvvm@ :

~ Roan UVm'\%ul &\Qoh{'\nv\f\ 1(39\/* LP
- Expeﬁ(d un Fime of LP s (VA 0)-0(n)
(sincﬁ We GSSUMe d XS LU\AJ']'ay\T)

- \/a\r I'OIL‘DV\ ciC/Pe\nclJ on Y aV\AOW (J/\oicu))/uﬂ’ iV\rMT
. (SCiAC\\\) ?ﬁ)\o 01[‘ Y‘Unvxinzl Aluucr M\rem{(lo qu“



