Class 9- Linear 'Projmmmws |
« Rasic C,ont.epﬂ
° S‘\Ch?\eﬁ‘ Method

Jonathan Ulman
OC‘tObef ?’) 2015



Toptc,s

* G“'eedj * Flows

- “Q-(eedj S'('QJJ Ahc4¢L" "‘)‘FW\T(’;’OI\.! /Oon((P‘fJ

- ‘Exc\na/\gl_ A':TMCM " - ford-Fleeson a\j

= Minmom spanuing tree - Mex Fow | i Cot Theorem
‘ ’DdﬂamrL ?f'oijInlnM.g - FO{{U‘ a\Joﬂﬂllmt

- \/Je’.d\\{'u\ Mtenval Sl\nec.u\Mj o« 90 mmutes

- Segmu\“’e& \east squases « Dne 35"=1" Shect of notes

" Ynagsack - Bellman ford



How t© maximize +he

' Wl
breue:js profits 2 ale | O beer = \:CLYS

Mal fi
‘pgg”?’s’ (""”a”E’S’ %n O ale, 32 beer = 8736
)

Ale (barrel)

Beer (barrel) 15 23 7.5 q\e 3 ZQ.S bee; ﬁ»ﬂ?‘?‘é

constraint 480 160 1190

R ale, 28 beer = J KOO

mox [ 1A + 2213
A%
SA + 1% £ 40

UA + UB 516D
%A+ 208 51190

AD>0




O'P-hmize. o \meqr o\ojec.-(*:ue_

sugject o finear
.;0® . XN
Ct"s‘ \p)ec
3 o D , Constramis
] / I |
n
max 2 ¢, Ry
xem'\ i:|
n
Ax. LYy, /leqt
.. Zaux‘-b‘s ) m

consteq m+s

=

max ¢ %
xeR"
¢+ Axédb
x 70O

e AeR bew

n

m

a\waa:p colupmn Netrots




Mnax tci.Xi
xeR" 1=

n Adi
s.t. E%X'.:b\s \‘-'-:)‘a-m

X% O \ltitn

Alio called slack Fom for

feasons ‘H'\JH’ maj be c\eqr §Q0n

Tean I¥ oimadtion RO\es

W'r’f +o me’ua\fj
a’™x &b
ax=<=b =

a'x kb
. ‘neﬁuq\ﬂ’j +o ec,ual‘«-l:j

a’x+s =b

Axib =
S» 0

* Maimize 4o Max imize

min <% =P mar ~CTx

< x

. \)ncons-(’ramea' 4o nem\eja{'\ze,
Xlem\- = X .:x BT

+ -—
LSRN >0



Hou  maximize the
breue;j's profits?

Corn PI’OfIt
(poundS)

Ale (barrel)
Beer (barrel) 15

constraint 480 160 1190

standard foien ("s\ack [Z\D/m.'s

may DA+ 239
A)B
st SA+ I5B 44RO

4A « U® & o
25A +~20% L1190

A,B% 0

max
AI%I $¢,S|.\,SM

st

12A + 23R

EA + 159+ Sc
YA + QB
asp + 208

A® Se¢, Sy, S0

= q%O
- |60
+SmM =W\q0




ch F(o (&)
MAaX > £
e Yieeg ots

Yo S ‘F(C) -y fle)=0 @mm{m}

e ovtoty e Moy
flo) scle) (capactty constamt)
'?(A 5O  (mon —negﬂ.\n—@

Maa (ot Plou

min > g‘&,(e)"we)

$£leN e €t
> H) 3V (denand)
e ovtots

> 'F(C) ~THe)=0 {ronm{m\

e ovtoty e noy
flo) scle) (capacsty constmmnt’)
We} %O  (non megﬂ.\n@



Max Bipachta Ma’rc\a.v:j O O
O; o

max 2 xle) /
x(e\ eEE O O

Yor = %) ¢

e inc:dstf

on v
INTRACTARLE

Wk can ve do for tnese grodens”

@ Mo At oqk.sm,\ s kNS @'30«\9"\3 40 an Gn’fger solvton
ace N\M’T‘ A\ (G?pmyc maéon aljoﬁﬂ\m:)



A\qc¥ ra

may DA + 23%
AD
$.q SA+ 15% ¢ 4RO

UA « U u \bo
25A + 20® L \\90

A,B% O

G‘eome“’.fj
QeS 36A +20® < \\Q0
(o,’sﬂ
sSA+\5R & 430
YA+ 4UYBd <160
)| 1
(0,0) <
0, 2
k L ) \'\3 AlG

Feasible region



A\qe\: ra

may BA « 2393
A,D
s SA+ 15% ¢ 4RO

4A + UuS & o
35A + 20 L \\90

A,®>»0

Goal: Fwnd Leasidle pom#

with the \o(\?t?l’ ?ro)ec‘f:\'}n
onfo he \ine Adned b
the da)ec-(‘m

G‘eome‘(’.tj

26A +20® ¢ \\QA0

SA+\5B £ {80

(26,

YA+ 4e <160

o, 2D I,\le

Feasible region



A\ﬂbh ra

may BA « 2393
AD
$.q- SA+ |5B ¢ 4gO

UA + U « |bo
235A + 20® L\\90

A®>»0

Goal. Fwd {-\cas:b\e pont

udh fhe \o:\?evl' projeetion
onfo the \ine ALSI‘?N-A b
he dyjective

\Ne\ sets &

=800
Geore +_’j

35A +20® « \\Q0

A+\5R & {80

(26,

\ +Yd 160
1

(o0, o% >
k (o, 25 Ale

Feasible region



Convex'&j

A set o-?pomn P Convex
2 b eue:\j paN upPo.V\Lc
X,dé? and evesy €00,

A% C\—-obn e ¥

A po.w(' 1 eP 3 a voter o&'—?
£ 2 connef Ve wrdtor o5 on

averagp of o dtmet goots £ €7

(0,30)

G‘eome“’.fj

\359 +20& <« \\Q0

)

YA+ 4e <160

k (0, 24D ,’“G

Feasible region

Fact. Nertices ace $ocmed \:5
We mrenecton o(—‘ ,'nd’((ad of coarranty,



_W\e_ore_m: I} the LP has an
optimal solution  +hen ot

has an optimal solotion of

a Vertex o the fearibe region

G‘eome“’.fj

36A +20® < \\Q0

(0,30)

SA+\58 £ {80

YA+ Yd <160

1

e >
(0,09 k (0, 24D Ale

Feasible region



Basic Feasible Solutions (Gepnd-:S)

Basic. FeasYe Solutions:

G‘eome‘('.lj

35A+20& < \\QA0

(0,3%)

(229 EA+\58 & 430

ya+r Yed 1o

17

G >N
S k (0, 24D l’\l e

Feasible region



dace foim LP

mar. 120 + 238
A'%, sGISH)&ﬁ
g_f, 5A <+ | 5%"' Sc

YA + ul + Sy

a5p + 208

A/bl sc/ S|‘|l Sl"> O

= q%O
- |60
+Sm =0

constrarat matrix
N & 8 GO (5w

"5 15 | O O
¥ ¥ O | o

35 20 © 0O |

G‘torﬂt‘(’_’j

35A+208 < \A0

SA+158 £ 480

YA+ Y& 160

lr

(0,0°

) k (0, 2 /’\l .

Feasible region



Gwen an LPia standasd, ?oms

max C,Tx
Ax=b
X %O

Simplex o\\aor'of“hm

— Stact with & BFS %o
#DC? CONESPOI'J“\J 4o contkcasof 5‘{' SO

— Ropeat uok) optwalih s vow?
J v
= Fmél an a.)\QCEA'{' B‘:S
* correr;ond:v\\j +o conKramf

et S uwith

c™®: % T K.,

—\}_f_"’ 0{\\3 Yecmmafes af an
QQ‘\"\ma\ SO\\I"“\OI\




“_’e"i‘j: \"\57\\{— need e)‘l°f\'20-f;w|h Manu( lssves 4o Resdve s
MMJ Piots 4o deimmarte -
Lb\’m{' e BPin 3D'P€af':b\e /\mbounded?

?CM'(’MQ‘- Con solve \Ps uth @ Rou $o choose a 3°7°Q pivot Me?
mkony of vaciaWes [ constrainds

tusm\\v L 26a+m) QM:)

@ Aouv Ho avod cUL\Nj 2
Rou 4o mantain sgars’.—tj'?
@ How 4 be nomer:cq\b J-('a\o\e?

@ Bow o pregrocass +he LP & be anlly?



