NeAw oK :&fows | @
( Alnu‘ka - /W\a(tno,«d”{ - Oiwn 3 Lﬁa_PTex:s =
2, 3 (ewmentially 3,5))

/

Keview of hosic Comcep'l's _amc)

uged motation

Cc\a.[;‘l'e)t 4 | ((,un‘\'n‘? Poge =30 ZOuJ. ".,. 3) |

o Lutroduction 10 wetwoeK Plows  aud

- TThaiz OLPEQ{{..OitGM LA /V\OL-UOC‘G.K/ Q;fe

_ Koo 1o miove Aowme eMTi‘rY (erc,Tmm Jrfff
O (ONSUwex Ptool»cx ) O P@U;Qm -G
veMi b ... ) .J&‘towl /5 AN [boil/\’fﬁ tTo
othex poi'uﬁs e Y LU\/\CJLQJL‘@L{»CQ MQTHJOCIS

FNEEYYREL &&@40;@,«,«‘& 7 c_ucuf -

- T‘f“P(‘;Q“O Og oxeas ik as appéed
| mathemtodics | compufex StGémce

LM Q1 Nee Tl N /YO vm%@wm«.‘l’ 5



Rasic Pro\oews; ' @
- Shortest path probém [ assumecd

Kwowmn | )

- Max iwum Loy proloGuam Qivem axc

zo:{;oaﬁ% , how o we emd os mucdd,

,géou.g ( %OQd) as POSQB@» %cowm Q Sourw
‘o o Odestinastion f |

~ MW\iuimowm co-'&‘t &PQLM p‘cOBQoJm: k‘g Qe
e 0 coSt [>T ot f@?w i Q canTaTed

Lu:huopK, Wow oo we semol umits 'og
oo %ood /&‘LO\M Aonie Poim‘\’s '1'0 O‘f here
points aX o minimum coST 27

NB . these axe apedal ZPs (amel so
Poeymomiaﬁ.@;—/ Ao@ab@:); Inou;e.vex. | o
g,ggia‘%a_f wosams  They a  Adolzeredl
Oicectey v Cbta{::h 'i'l/\eoru./ . auuel wel
via q <°FP preapective [ aCthough
Moy covxuzp‘f's Ao Lo »8‘:04/\4 P ‘f‘heoru/!)



/Minimow  ¢ceost «&Qm.u @

o ountobution og a Ptodma‘i’ %COAM P@de‘s. e
woxe hou € [
° z:ou.‘m}\& O% velii (OA aﬁomc& o Aleeet

Letwore K

> See LRapler 2 (from 2.4 o 2.3

To READ) %oz basic motatiom agancl

DU.&M\“C\OULS og %zo.(:la ‘i‘hea*u/ |
_ée_sl‘_ G o= (N, A) ol eoectecd Lo TwoeK
N Aot og n - Maolen
A Aet og m  ocurected arxcs

o Ciy cosT F@c w1 ‘géow oL (1',6'> j‘%,b)e
| A
¢ Moy caPad\'xf og C‘Jé\ | Jqﬁ@,b)e/q

( " MaxXimom OJW\oum‘fog ZSQO.UU )

o b@')E Z MPP&//d@,«MMd og
_ moole L /‘bl/dé/\f .



/’\SSUWP+\OM (’\’\ne OPPOSAJ\'Q . ’G‘Jr @
RO courre ) 3

b(i} >0 MPPQL{ M oolg

b(45<o dexwwamel moale (u.u’ﬂa
deavt aoaal
| 1 b/.c') )
b[i)"::' @) Tt&u&shx'p menm T Aooly

Deciaiom voxiahées C/&Qw uarjo.loéms):

X0y ,gé?ow 1o push &Qam% (.’,&/*fg,bje

Mathewmakicad model ( z_P)

| [
(HCV) /W\m 2 Cig X - comsﬁo&‘@u
(.,&56/\ Z_/c@v\%"f(mmTS
= I L T T T A I ey
(Y FSGY - (ut)E 85()

FoUJJCUCd <tax Badk waxol St
- o% A og £
® Sx% < U‘é 3&(4,6)6/-\
T |
Oy i AMO. T Capaaty
b i T constrounts



©,

/V\ece»fsoru'{ conclitiom /@ot a lgeossibéa

robutiom = b(a'}=0
| LEN

(o mpo X &ot/vm :

/Wiin . X
/\(X ::lO

O L X s 1

N (mxm> s the wodle - axe wciokoine ualex

08 G - (i',d) i
o 1
X *
: -t

A
\

~ O elnew hexy

c e R" tost vector

.x e R"™  Lodiabl vecTor
be R"  btaloue (ector
uER™  toposty eetdr



T oufeqrality assumption @ ¢ U0 aud @
b axs nfeqex - valued

Spoauol coses

A  Shoctest paxh feomw s to & WL &

< semd 4 umit oof Klow Jrowm s o £
ot 4 wmiuimom cast S @_j>o:’_7o d@

S»Pgaaﬁ 2 BV og ool (HCF) uaith
b =4
(=) Mo Gre
b(é) T = LQ.FCLO+L/
b(.a‘):o | '%«L‘:}‘:S/é

@ /W ox vwaum Lo Leowt & To € w &

[ompewnw‘ﬁ’w&y . Mo costs bu¥
S &a QQPO(J*’{QS (U;6>




S(seu‘a.o COIsR og JTEVaYs PN (HGF) @
with ou extza axc g:cwn el v - W

é?g G /_:9?@ ‘ C;'Q:O
( J 'V'(‘IBBGA

&
1

e -

oud  bliy=0 M¥iewn

thev : the minimom cost fCaw  aclution
moximizes fhe fow lomg (€s) ; le
The Jgeo,\_u Owicunt et «gccwm S-Hol L&

O..QOM% G |



Chap‘\'& X2

(Sec;hcu 2.4 (ov\&./ y (,Uoc\r(mq w it h
PQOU«LC.QOI Losts" O..ud r UJO‘c(Kmq W ith Qes.xotuaf
)(e:’i’u)or)fs, 3) LVV\?""\Q pode 45 (tqu i-?)

\Houu\f netTuwozk %@ow aﬂ%ociﬂmms wozk  with
" xooluced cowts™ ctg WS’Taqal oS the actua]
costs i3

oéioe.u.a Lo cex ‘U'(-ci) assoaoded Luith 4 €A
C pof@ﬁo.o of <), the recdlucd cost of

(b )+

‘-""'

::Cg =S — T4 ) +TR)

LeA Z(O) be —the ohhec:‘hoe —gund“cuw £ A, %c(dj

oud Z(‘T ‘ " " { w%‘ cgrg
“hem
Propexty i 2(T)=2(0)_ = W) b )=
X i | L€N
L x Z(o) _Tb.

’rhmgcm/ Aivne b 1t a covx&‘(’o,m'fx The



/WAL A LW 0 A co&‘f' {S@w ‘bcobé‘g,ms W th @

COSfS “%C\t% o ch ‘X)Cigrs VlCQJ.JC “he S

Thexelote, we cau
OF'hW\Q-D ACQJU:MCU.;- 0 s e,anQJc \)C‘ﬁ [} d \)C‘éjo

Tw ‘\DCUC”\&LAQQX whot & Fhe efggedl” og
woCKm% with reduuwd costs au C_L/LLZA a.ud

Paﬂrhs (\W\Pcaer INEIVATTE TS aj’uﬁc&)o%mc
Goed 2

. W dlmd’ed . //7 @\5
1] : {\@_/_/

_'( 2) ;b 2 Coq T ATE) + G -T2) + T3 4
| k) = | |

€ FE) T 4 g - T T

(i§€;'5 ’ “Vhe o<t 1o the

S e '




cected Yh -
P dicecte P . @ﬁb@ﬁ)@/\:}@

jzm s Yo €

= C‘ST MRS --‘T(S) + ) + <4 ._T/r{{) + T2+

Lin)€EP
e Timm ) e 22 s _.‘TT'[S)
(‘fb)fp
D if%eceme d&pwdm% +T(é)

o117\ “qu pof%‘('\a_c O& Toem wwals S Q.U.Of &

AV\O'\'\AQ)C-- bosic CoMc.aP‘Y m de:\,{%mm%
netoorK Rlows algozithms s Eumiclual
LoetwezK (oz q]mPln ) JRENETTY auxi@iaxx./

et woeK - whivll  wwaswers how  we QU
" Luove %@w "l a %&osib& A tiey

X2

%iUQ,U a %chuu x° ou G
(n,& w G by fwo oxes

. (a,b) with cost C,‘h ool zest dwal
Laq';ocjtif Z;G‘ = ,u‘d __x,g

/ aPQQ@. eadl axc




@

© (h,&} with cost __C;6 O_ud
@)MO[LLOJ (.O,PQO*'(-/ }CES"‘ = X.{g
M. + the zeomduwad toTwoe) w. z.t ><°/
G(x‘J)': ()f/ f\(ﬁ")) o hexee /{(x") couTouus the
ey uovth o Fose‘hue zosi oluuaf (_a[:ocﬂaf

NB : we asswuus that G doens uct comtain

PR

both  (in) aud (4], ¥ yeN

AB 3w The towiwum fouu cane, wo st

—

1S wvodoaXed aith the ames Wi 6-(&‘)

- < if. ol I
FEn 5 A
© S O3>0
(51 6) K_,/
, Club' JUQE; (—-3,1&

= S '
cost L,f\’-é—(x") == t'd*

B2_5E) Be—®
(a2 (-1,2)




The Mmax moum JQ\QO/LU ¢ basic oleas

( Ahuye - Magnanti -Oin : Chapter 6 (6.4
6.3, b4 (ki€ pase 434, row 5) , £.5 )

o Olceady coNexed b\f the couxse RO

3 G:[N, A) ke o dizcted etworK
W TINE Z1 capodty o (y,&) NG )EA
. S eN  »souxe mook
o £ CN dunstiuwakion uedy

We wish o Pu:.»\/\ the max i mow auuout
oy feowns  Lrows s Fo £ by Aatisfyudy
the  Quee co_Pachrie% Quuol  The ,K@ouu

Luew odiou comsTzaints |

LUe.co;u. stafe a ourvect LP SoeuwQatoy

(\V\ PQQLQ O«g 'WG.GLU ILLT.EOOQ_U.LQO( bb&@to/
oS ;.T:,eao.l) Minimom et zgéq,u_))

1
e



L Vol og the @

Vi, AT PoLo
e Ry ST 1 g 4=
' . : N 2 ‘JS L =€

(irp) € FS[A) G YeBS{E)

0 ot horuwige

%(:,636 A

/

O < Xl‘és ui&
A Resic qofalce =Y | s IS+ ETT AN @ veu
0. poxiifion o} AN wmio S aud S oANS
(et | doucted by [S,El) an S- ¢ adt s
0 wiXx s, e S oud te S

ERAY: (ffou,uaxd Qxe ofg the wux

exwp@n Aowarin 3*.0"‘3—)

/ 50 =0

_54&,3,53 S [ frow S 4o S

ZS/EJ ;s-6 e



[a:PQCH‘Y Og [S, —S- :32

A [S/-él * é ,u;&
(':\)
Lotw ard o%‘(heu.d'

Minimom wX ¢ =-¢ wd with uuuw uswa
co,‘:;oci‘hf Oumou.% o <-¢ wis .

,Ptopemhj ; /g)oz O Agéo,u) X (og valug
v) aud auy s-6 S [S/_S_J:

AT S L [3/31\'

:L:uo\.and/ “‘he /Mo - g@cu_u wn -t Theoctom
»laes ‘t'hod) 0T A0uae %Qo.u) ¥ ouuel
A0we  s-€ oud fS*/ —é'j AT LAY fS"/ _S-ﬂ

(Dheu  This Rappe.us = X¥ s a
TR ANITU U %@OJVU axeal [%¥/€*1 S G

JYTSVETYTYTT IS ol



