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Then. the cwstaints Say  Hat eitleac we pick ¢ U’ﬂ Setting Ye=1) o wot Q\)A Setting Xe=6 ) |
ond tle consamts Eﬁﬁu) Xo €\ Saﬁ Hat wo Can ?‘\ck at mest wno Qi&L *j‘m Qach wortex . ond
tle dﬂuﬁvb s o qu\\m\\sz Lo tetal wc\\gl\T s{‘ e Qd&LS P?Cke&.

q‘)m\\b\\'\%, we  Can &wmm\ﬁl tlo mavimum \mdo_?@w@m‘r Set P\’DLJ\?,M as an \u\T;szr Ungac Proprom -

o EV Qv Xy

XYy €14 ¥ ouv ek

Xvéxv/‘.ﬁ C2AVEAVE

Yoo, So ks \/“6 towvanent  but T also Smgs ot go\\m\j Lﬂ‘qSu Nngac Prograwﬂ are NP-hard Sn gwe(al.

Linear Pproptamming Y elaxotioms
T 9 A

As e Wil mention later. Alara aco polyasmtial time q\gmﬂw ol LM\MVQ) Vinear  programs.

So. ona approack b tmekle Com k) natomial o P Ystion P(ohlwr ot Witte o linkac Program JN\BHLTMK
tle ‘xﬁgggr \neac progiam and  the natwral Wi ™ ods TS S Wt \’(LG'XDJ"B as 0SS Ll and
L\u?q e tla best .

s You ey \Mag\m& . dlis T work o well , as how  wa age nEW o?ﬁmg‘m& a  much [ar&gr dAemalin
(the set of solétions T R™)  yetbar Bt tle st of Solatoms n {017

Consider tle moxdmim IAMFMMW NI Pfa%mm Th o« Cm?\ﬂm &v@l\ and. wo know  the wepral

bpfimal Slelion T ona L bt tle LP gt =5 WiV ds o feasble  solutim b the LP
Qoluwlion Wil u\ﬂad\\/q Value —% Lo\sgwﬂng all wa&ms Qre wz)

Qo s approack me&\vé —ale and dvesnt g\\\lﬁ_ any m&ﬂut ‘mﬁvmcﬁc\\cw o ws.
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T the Bteratwie . tle names  afe wsed \\“JWF@\W‘&RU\A Cgo M\a O{L{;h\.{?ms w\ma not  he g\w{kmﬂc> ,
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PNQnS\t\\N Tox boundad T, for any 3 bavte feagble v Such ot X £ cy T all %eP
Dok The Ndea Ts gimple. Wa mova e Al Bight Space Wt we Wit o covoer.
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Consider X-H,\g and \(JL\/K\~ Both  colutime have the curvewt %‘\%kf constennte st ﬁgkf oS f\t\gio.
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S

Thig %dg S even ac< the SYQ?L\ ¥ \)\‘Fm-ﬁ‘m.
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Thers ate ~thiee waun *\313 v% a\gz«?t\ms: S‘wm?lm rethods JzHTFsmx methods . ond  INTocier puit  mefhods.
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gtﬁ‘(& ’ng Gn C\rLy\\'@A(\a &)O\Q\\C ”EQAS‘\\’DIQ g%{wf‘\(ﬂz\ .

Hove 4o @ “M]SL\]NY“\V\%” basic %o lution \72 \(u\,\w‘m%s e column  and RAoUhX e Column
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n dagenate coses) . Tov mamy patwral rules, thare are countecoxamples  showing ok mﬁ nead
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v J
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I»\‘&\aua, wa {7/\& a lﬁrjz }P\M\XL\ 21\\\?56\0( to &\M\'N\tu o tontan Al whole ?o\nﬁ?( P
4 At 2adh Tteletion L check o tle cmter ay o{ e tufrent el\t?So\ok s e P
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Contains BV OH L oenil Quarartasing +at P e Ty,
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“The ey D‘F 4l wxm\ag‘sg ot shew  tlat  the volume e{ tle &Uk'ﬁas;\ds Ao Creotes g\vfm‘f\cﬁhﬂxﬂ‘

— \ N
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T ntedisy ?m‘\njr metho d
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W
\/e“g YWSHB +ie Nnear Progeam §¢ Yeduced T an wnomsdrained byﬁm\sc\ﬁw problem M'W\; So-call2d ba((\\lr{
contar ' o+ 4o Pc\\afb\u, oL hnw"w\g ol  an %ﬁ\\mo\\ &n\r\T Cowlean n aach
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In Farﬁw\o\( QY &K\I\vge‘\d\ method  doer not” FQ%(A,\\\"L we v wite down tle P JXYUCTHU . and in P«‘,MIFIL

wa couwld solve o mwm\ 3?31 LP og [sv\g s tlate 35 a Po[av\m‘,ql Time Sopalation svacle

Lts o0 o r\m\”{r\\v\\m\ anm?LL o—% go\\]\ng an JZX?D\/\Q?\ﬁ%l Sv\%e, LP.

Congidot  the S?amﬁn& oo Foh&ﬂ\?q-

P Ee‘e Coe

S e £ Msl-l ygey
2B (S)

S ¥ =

L0 olenstes the set "]C ,M{geﬁ with both wertias in §
= [yl-|
[IAY

Vecek
Tt

& vt Afientt to e Hat 1t

N Wooa elaxatiow c% e manimum gPo\v\vﬁng N ao ?N\D\AM b ‘fm q“\% TATL%Q\[
go\‘;ﬁs\,‘l ~tle {}rg& clacs % tenstvannts g‘mg ot Oma abset  § 0 comnsT tarin e tlan 1$1-y QASM , and thig
1S Wsed o ‘En’b\.d\ Gy Q\Adas The  Cotmd  Constvaint s wa negd e thoole

,aymﬂué =\ {J\J&L»
Co, an uaﬁd\c %‘A\”S{C\?L

\,f)i\r\ [V~ ﬂd&Lg must be o i?aMth(S oo

1

To sedve this &X?Man'\\'ﬁ\ i%t P e mzed Mo dﬂ[\gw A Po\\ﬂnﬁ\m\m\ Bime b\\&b(\x'ﬂ/\m o tlat f ¥ P othn Ho a]gbrﬁ:%m
Mmuwgt Feturn o \/‘\o\a{ms ConStNaint .
The tncvarnt T ¥ =\i- L3 mgg t check, Sv oL {omg o the  clacg _

2 Xe < ll-l WSy,
2CEK)
It s hm»«“ﬁ'\x\/\w\\/ but Tt 3¢ wot \/1‘/\3 d»—%\wﬁ' o undacstand

. \ el
CT\\/@V\ oan LY soltim  Xe R,

we wall Fun W mn - Cut Q\Sm\&\nmg/ 2asy, T Choct Whetlor tlexe ¢ a \/To\sﬂi»\g
set aﬁo\‘w\\m& a S?u\—(‘\c veler vy

L12 Page 8



TL\Q CD\/\S&Y\AL{\M is Sklﬂ,\/v\ Tn the ‘Fv“ﬁ\m;h& ?:Lf\,\({

e vertay ’fv\( FINAN zd\gg es
e Qo\];m\ﬁa a—g tle arc Cey Y¢ %(a—)

\

e Vaertex {wﬁ' 2o\ vertew  Vy

Vo

Say  Qy= o) o tlen we odd twe adpe g

Q;V\ ond QE\J) B Lac\y L\QS CAYQ,(H’% Q

Jvu?’( ‘Eiw e Wan\o\\ victex |, v thic e V)

we have an adgafrm Vi o toith Caé,qd Ehe.

Claw TKQN_ IEN \/\\okq'{‘\\»\& ¢t C/ﬁfi@,ﬁmg Vv, ;\,f and OM[Q T,f the <-t ’{[m Volwe g ﬁﬂcﬂ\é les¢ than V-],

I—{ tlot & q \/\\ohﬁ‘\h& ot C Cm‘%a\\n‘mg % Sa\g Q;{‘\/,,\/w .]\/5’5 Quch tlat

(oo

— i
2€ %) Xe > tsl-] :
Note Hat 2och Q&&e e< B(8) must cend Tts rgtm v S U but

disco Xe P sl and 8 hag oy
\%\“\ QWFQQH'\,A + JC) and %o {b\ (La?qg‘\ha n E(%) camnot e Cent sz Sink ‘t L, oand %L\Mg

‘tL,m —ﬂﬁw oty would oo C,’,“%(\\Cﬂa Sgllz ¢ tlon Vi ((&Cﬂ\l X \(Q = \\J\f\>4

2% -

The otler dirediom IS wore ’\V\TQ(LQ?'\E,

i—g "f\{ g‘—{ r{'(m \/O\lw {g %b\vc,ﬂx% \e ¢ “tloan l\/\'\‘ thewn b\a Hea W\a\(—‘E[g\,\) yy\ry\~u\,hf Aosvepm ) -HJ“L
1S oS-t ewt u'i\ value SJ\V\\&\\& \ese  than -1

(omsider such o cut . It can not cuf any 2dge oﬁf Capacty oo . Alse, +le cut cammst mta toviain all

%u\’, u\gu (¢nee Eﬂk%z:\\/\f& Omck  Caunst  Cotonn  all

bottom z,}\gﬁ (g\\nu e afe ul-| Qo{j:u>
Co, 4le et ghold ok Wke thyg call W5 st T
Call thhs
cet D»{ no qo{f“ ’f/w E‘ o V- ¢
Juijﬂg E[

e cormtt thote Edfu ove

of capnetty ity

Call this ®
get S

go, all eo{gxs M EW st have  beth veeBiec v S, and hana b2 Yo 2 2 Yo

2cELS) e¢E

Wae claim st Ee; e > \s)-) , o This would ‘mv\\/a et S T o \/\olaﬁhg Set m‘\‘a‘m\mg v,
1

To s iy, "jvhs* whiee  that =1 > st wd valwe

= \g\"l -+ T Xa

26T,

L12 Page 9



= ~ & - X \ DY Y
Ll -t “E\\(L Csine V] u;“’ua%ﬁé_ Xe)

2

LR S z > - 3
Thatedoa &ECDY& z “E‘Yt >Acl=1 L and thie Complefes the provf .

Co, 4o do thic Comgrunctiom \"\é ﬁ\ﬁ‘m(g svery QFQC\&\ verlex vy \\’{ all flow wvalws owe Tyl-t, +tlen X 3 ‘{2}5\\10\1/‘_
o’tu(w‘\w ]{— Qo «g\uw Value 1¢ < \WI=1{, we 4\\’\‘)‘ o \/"\o(a\{m& WCJ\‘(DIW\J(.

gu, Wwe Can WS JLUI\\?SCM\ ngoﬁlﬂ'\ms to Qe\w_ this Q_‘LVW\IKJSA\ ﬁk\‘s’@ P n 'po\\sv\m‘\o\\ Fime .

Rﬁum.&

T by T Cowe up with Qwplor prosfs bt Hae may be mistakss |, for Goviedt prosfs e codd ke a Lok
at tla bosk Y Therative  mathvdg Tn Combinstoeial nﬁ‘wﬁgaﬂm g d\R?\LM Y and  chaptec 4.

A sxeallont introductizn to LP i tle ook “omkuﬁmmg am M\MS Nneat ?m&mwhg ” 19% Matowsek  and
Cracdtnee. (T achally  Wighly CeCommand all £la books \arikten by Matcok )

An mo\&c\o?mm o{ Combin atovial o?%‘\m‘»%mw with an 2mphagis  on Pphab\wkm\ methods 75 the  hesk
" Conbinatrial opﬁwﬁzm?%l polgklmrm and x{—ﬁc‘lzv\mé ’ \(M/é Scl\r\\&vu\ It s a 3-voluwse 5ot uith

wsve than 1800 pages bwt tla P(oofg afe  Very tewcise and gometimes  ith tiny fonts .

L12 Page 10



