Deswfrcum of LR
Metialion ) 0 Smpht edample: the dish problom. Lineay Programs  qemerst
“ o ; "
doctev § e says vou need o eat healbimer: o yanables X X250 K0 eR @
ey 2000 ol | day i b
] 56 _ \ L V) '
™ \n 9’”“3 LP- MAX. ZCAX'A st.
- You are ?'\o\év) batso—prow . 0
So vyut write eub adl 20" x, € bi w
e ‘?WA.S vou fice W‘M S W |
| . —> *
Enerauls Poteinfs Calci . i n | = B4 X, b
- tmend nerggls Pogals Calchumfs  Cobls 1 2 apry b L [T .‘
e 4 2 24 4 e (| ?Oms | <
- Chidken ! : x) i’ . ‘
209 32 12 244 3 : \ L | L%
" eggs 160 = | " :
- ik 13 sS4 >4 A 2' ""4\)(6 2 bm |/
. 160 3 235 94 ® ¥
- pie
P 420 4 22 204 2 7(.& >0 N ’de i\, ".(S \\\nm megoxﬁ\hf\/) constvs
-F'"K wl beans Zbo 14 &0 1a¢ 2 % 7. % B some ¢ ¥'s w A, V‘z . Wm&iih am
TOU ave also PODY, So veu nele e cost pov gUfV'Mﬁ 00\'\4/?0\0( 'EVYW\ )( yoviables = (X,,.,.,Xn>
‘ 2t 5us © )
- Question * what | C 1303 Cn Lo S13¢
: 1S the o\/'\eaFast woyy o %ofc all o ki ends ——(\oh.‘_. . .,\om\) YDCW S
wm o s O{ gU“ﬂV\%&? n,m
et " ) i L OF. Mg . P 04) e \
X, be ®senings of odimeak, Xe, Xe, Ym, %o, %, - © Lnear oo P wox. ©% st Kandard form
r WM ze 3;&3 + 4%, ¥ T / A; z T;’ — M conshs ‘flV\\ vicroyl\a‘r\’\/\ev -
lo-yo + 205 e ¥ Ax 420 xp 1%, € - i
e i e -
) e +160 e + 160X ¢ 4%)')(? +260-Xy, 7 2000 @ constran® x 70 < ™ ey Consis
4 .Y t 32- ave ey
Z ° Xe * Bre ¥ B dm * Axp ¥ Wox, 755 walifes o S - for
Xo ¥ 12-% _ e walities nvaxs,
e+ S4%e ¥ 28 Xy ¥ 22%p ¥ 0%y, > 80D / 1 Leas vapon 1S
>0 i n-dm.
) * 7 ot ‘V: Pt
Y& 45 Ko €25 Keg €2 -
> Re€Z5 Xy €85 Xp€ 25%, €2 917’{’,,._42 — - omphy
____,__’7\____.__ olﬂj‘FVI=al, B /7 - . - Wwiommdc;\
~
é\rwN WM)ﬁ _ is iy an LP,P( o\,{d’ ?mb ‘
;qo ‘N\/wb wakes 1 an LP? (040 « % _
c\r i b Soum W tasible >
vegon' O \ 7 Xy




06194,(" W mambw.@ w) WEXI M numtloer ﬂ’f szls it
®

Sometimes we wash o enforce thal vars ¥ take m
N J
m’mﬁm( values. .
(i.e. max. [S]).
- show how Forvmud dlm Oha,uﬂe)
- visually, SW]W\{OS‘C inteqer 2-d ?yio{ Ip:
_Now! ow fusible vegion 1S not Gﬁmﬂwx o campact anymie | Xe € j0.15 g € E  indicates whether €€ M
. ax. X 1.
-Mok‘-. iw{—cﬁafml er‘t et may wt bt at 4 vardtx Ftbf the |inear m%ﬁgeej ;
N ! [ o e = €
ﬂ/u%‘wl JFMSlH& V%NN:' ) iw{%m—“rf‘) ane vued
- Node! Miff. blt P OPT « (P opT 8 tThe “ﬁkf)" fv thés I7. .
, . R X
sy we'll more oftun ot iwterested in, a familey of IPs associated %e e s 1 N veV
with a blem . biggedt Wtegrakity ~er
fm »w%" Wﬁ? ﬂ”‘f’ T&Qgg xﬁeiok\]
L' LD velaxahey
Assioping  oMildren fo buds (pafiouts 1o oman doners, T | —
advertists o adslots, Sowe LP. [HEEEEE PRe?
st the  propooly) Hhad”

@ Twis problem has
e, dhe LP OPT 1S alwavs 'lw#epgvz»l!

classes to classvooms,

aolos o mackines, )
Ay G \o'\pouﬂh
N (show ™ visual )
- b qunerad G, thais i net bue”
s Y g W wen-iunteqed Assgumnt 15
Fasible Tn the LE velaxation,
a8, w| vawme 1.9, bl ¥ 4
u WX.W\MM‘)MVW‘A").
D for qumeral 6, need sdditionsl constramts ¥
biparfte gragh * stop s fom hagpesg
G =(u,V,E) 5 s & common Ttcluigue o mpose additimal - cass
£ ¢ UxV <o uges blt wodes on tame Side Yl At change fIF‘iPT, %"WO"@"MV'@S
3o odd cycles @ Gis 2-coloable Lo oPT closer + TP OFT ("reducing gep”)
(p%?&;{gsim W Solviwgy TPs is NP- hand , v Pkf(/‘j b smald, nice” nstanges !
. , “valid vl ™ sl | PseP. 6 o
[ W“’\ﬁ LS an as;"av‘mm" q u ; \/ NQX'() s % hwiﬁu—ﬁy Lﬁ?IPS ﬂ’D 'ﬂ/l/lj 8 a M{wal as Wwe [’lﬂ/‘/b
' ly-time olge o wolve X yaithiiy
: s : | MWPM's best poly-time
n Pmﬁ‘hoel OWV‘WV‘ a‘a 'S an O/Lﬁ }S ]/F’bﬂsdl‘ BW d[of,e‘.'

M
substh of eAqes st Mo nede (S incident o wore than 1 tdgein fim
Powytime, i Aser weld « -



Simplex wethed S Solving LPs Suppose & 7S
| 2= X = — o
b, - A/x o 2 )SAJV' - gl w| feas sk 0. TWs st €50. @
> 7
e Y 5\ 9 O .
Sy W] - do re?w\xed«hg \ook at w{,{{%
Sz ¢ W“"”l St Z - over  RHS vavs whose WMoease weuld ;Wu‘g, 2,
) bz’Az.X -®0 ohoose one ¢ waueast 1V wild  Some iV\ulvwW'v) becomes
i iau e equalil’('\esz {MOM Ju =00 Tis is the next £eas-sin.
‘ bm =~ Ap X - 3¢t up S e net teration” k. ‘\)DS'\‘\’\W wavs LHS &
- ~ X, 20 ,x7l-w 2w vavs RHUS -
Sy W 4 J -y w.oxy o LHS
- b’_,___—____————_—_‘—) a
2D - WU wove o least St to RAS
(7) . ()
Yhase LPG are gqui- S":,O :m = ¥ 77?
(-1 covesp - bt X-)(:“/O ' -~ %y 70
Peas x  ond  fes x = baggKg te ka(S,\ _ )
vy
@ B Trepresuds Xy = L. vyt constratil
whodute new Vars Sy..-0m- - vepeses VSt & conshainte W subloing
@) we WAl b= express LP nan zﬂujvalm fom %y Ao Whe now Qs w Rvst Constant
¢ et variond  that fw the Q&lWﬁIS, - olse updode 2 "" be inlwms of ReS camstants
' e (sub %, v it RYS)
LHS are ¥he variables gt ave  postte mour foas sln
C’ﬂ'\&j - e)([)/t%d dums o RHS vas, which are L%\MWV‘ % RHS  vavs whose Wor. weuld ey . 2.
O W ow feas sln. - Y & o?’(\ml;)p orig K
A {u.s sms satishy ° const — RUS, -RUS, - .. .. —
Cowr wnding feas sln satihes 27 const 5 smce RAS vavs are oo
- Bumplex wiethodd s tranesses vertex pfs of feas. vegim - IPs are veg powerfped - fs expressive as SHT .
not ~fiwe . n practite . > NP - hat WP OFT S best
'S - P UFM > g volume {f"’"‘"""fﬂk @itsvwhcm% 0@“" MUW% =do ot brch
a2 ellipseld rotinod. increasingly shiwking elipidts © - branch- and - bo—umld)_ K kb e
()l gk packe G e, Oy 74 R
» 1w,L\s ! LPé‘f) g - use ellpsid§ . sdlje. - : ¢ branding variable
z.ﬁw% e - i, 3 pok Fadhol vaiable, X ° . ote: o hasl boum ¥ 0P
e ¥ ’ooLg‘mWﬁ) Horatvely baverses conshusl ~ ranch ko 2 LIPS et By (an Wecarad §ln)
faw‘v(e Widevior” of 'fMS.Vlgim 3 1w (’,Ulf.Soia N k)k@
w e - deloumine dareston fud ghmal oLt ‘O_Lﬂl’ Veewrst, thon pick ol ac LBs fom o least LP opTs .
X<l X Te] better Sl ~udlon gup 1S over 0, wt o finids 2anks

- deloumime Saake 1o nextpt to Sty in feas . g .



LABZ * K-wmediom
- Some Yoy compamey, wan ® shatesj cally place
K % naw operiors cerifers

s Ty
- Aistamees bt ceties Alu,v)

Cditve Y
how 1o opem  mmn. oSt 1 “eonnecl” pach city t
i wearest conter” d(cihy, coner)

LAB 2.5 ° K- cpuiler
how o op-m 4o m’vai'be e wa oli S of

am cihy fo 1% nearest conitor”?

TP
o €Jonl 2 =4 Yf weopn U as a ceiber .

Xyu € ?o,\% = 4 W we connect by v o cemler W-

NI CORNENELS ]

uyN
é«guék //MMoFMMMfWkCWS

< 16»« N ouw GV"V // cties am mbj comnedl 1o

o}owwm

27(\1,“ =1 Jve \ // eNevy ciy 05(/(’; cowmecttd Ao Some eaviler

u

Yo ¢ 1o.%

"ML . s st
S L Ve P
alu) K — Y < 0
(samt) /| opon €K contas
(st /{ connedl by T open cenlths
(swme) /| comect eiem city o Some cenber

%ue\ol\}

x\l)U\ 630.“5

L_,—/,//k




