Lecture 14 - Network Flow

The end of an era:

e Slota's box of 100 green tea bags in his office is no more
e Purchased circa 2017-18

e Expired September 2019 (still tasted fine this week)

F[ow Networlks

Sovtce

Lecture 14 Page 1




ON g(m—u* O G’ &SS‘{gvss o eacwh

eo\gc e so~e —£low value 5(<)

— Thts  $lowo must be feosible

e eE@:O£5Cd <)
FC&S?\o\ﬂ - Yo e V(E): $(wD=som of

-F(ows wYo ~

5¢Co) = sow of

sb“".*(::) €lavs ouvt of
ok FTS e (oD = S+ (oD

5V ()= §"C¥)

Ve T
£lows Econ Flows Yo
G N X —FCmS'.\D(¢ Sovree S onle

flow 5
e defore 5 ‘a.ugr%\‘\‘\;l Pt&.‘\'\n P:S-

- Vg Qees fco~ S to ¢

- b’c € ECPs-) :
g PS- follows o« Lor vo ornd cclae,

<L P r e . = Lodewee N eda-



—— W gy W - - e S} \GJ— U\-J

7F P;. o llow o b oclewords c&sc)
(PER > V\.c.¢3~ &(C-.) >0

E() = c(ed-8§(e) os our \‘°\°'°““‘§
for €orward edges

CE(edD=5() os gur Yoleronce
for becmweard edges

G iven P&} we co~sider Hae

M \A T WAV v tolerommce ocvenr
oll ee (P
— Aefre os 2 =wan €E(e)

To o..usme,v\‘\' ovr £low"

e ECPL): £() t=2 for Eorwon\ e
S(e)-=2 for bacl word e

Sepurce —swle cot
(s, 71

S = couvrece se¥ ofF veckices



T° sawle se¥ of vertYices

Mote: Hhe sree of |[s,TY|
Jus¥ e suw~ of copocitics
cb e cot edges

Q3 How Ao we ‘ewview w\adn
vertices ore W S, T

A" .S = {_uc.r\-tca.s Aok co~ be
Pcmc\sea VY On Ps""&"‘s'“"ﬂ'

porths} 7

vm&%aw“\ P&H\ ‘ef‘o-— S

T:g: 1\/(@-)—.53 bo¥ con't tcacw t
o-& Collows §-ovq.
Pmt‘\n "ru\e.s"

A/O‘\'C" e size ot o~ co¥ @ ves Vs

~ bouvrnd an momimun~ Flow

|[S. T3 2 val (S
T

+° 2 . _.\—ua“\'-




LD OCS w AWM Mauvwa c_,\)‘\" T oK\ v v "ela-\g

A.‘ bgs
C" Let’s prove s Vi oo
Few rc,la.\-wv\s/ c,ﬁm\:o\lwcc_s
1. & S a Waosx\Wauws '('(a-uu

2. no 5"0~U3. Pad‘ks on our wd-..uw'l{

3. |Ts, T]\ = vel (S)

(ve!ll show 1=>2=73 =771

- .
Ve 7\ & o 0T A 2 &f*%



B S
@"’7 2) covd FopesitivVe

12=771
Phece exBdYs o~ S-avg. patty
=7 & s mnot Mo um

—n Wwe've &\P&a—&: SWoruwn W ow #°

M v cose Elow USma oun -5—% (:o;“s

C2=7})

no S-owvg. Pa:\"ns == \[S,T_]' = val (fs)

MNotet sesS, +45S
all cdges fro~ ST heove
c (=50

o\ edaes fro~ 1= S hove
§Ced =0

Vol (D = & €lows fra~n S=2T
— S flows fFro~ TS
L

Y
-0
val (5')" S Loews Eram S oot




A4

= &eld = |Ts,T\
ee[s,T)

(3 =7_1) Cc.u+= F(w) =2 flow ™ woxMmavwm

N obe! the coapacities o~ cdges
aqves uvus cout=floew

&3 Con we mcreande cur ‘(’Lo-uu_:

A: MNo. Forwed edges are of
L\ C,WPONCJ.\'é O ‘oo..c.\n-wol‘és

*‘—J‘a‘s e oX zero Clow

=7 we c,ov»v\o\' Wwectease ovf ‘G(.o-uu

CMB“NG& W Wit ovC eorl\Ter
t\f\c.cbua-\s’\'b
—> (C ot 2 weax €low

o-&~ 0u-\-= AN 'F(M

A

‘{M\M T st = maRkimom f'lmj
]




—
To se;\' not— € (ow [ mon —cut

CM\V\ S"f"" c.v'\)

CnivialTee all §() =O

U\)"\:\ﬁ 3’ som¢e &-o\us. Pod"\n P:S'.'
F.WA 2= wAawnm *'O\GPMGQ o P_s.

\)Pa,a.'\"& 'S’C¢.> -€or~ a\\ e € E—CP§)

— welre downe

Te 6&‘\‘ our M\ cut!
Aefmve ove cut os [S,T]

S = Vc_p’\'\‘C.GS Pcosc.\-\ a.\o\e 'GTO’V‘S
o Psvg&o- &-mus. Pa.'\"\\s

T= a\\ other vertices

Fosic Algec ™hw®
Faro\’ Fulerson /Aq\ao

¥ we vse BFS Yo £wo Py
EAM&S._ Kw“o A\So




(P
G s uv\ol\‘rcc,'\'e.&

A Ssowse oVueC



— to wwale & Avrecked

e ploace each e = (v eEE)

G owina = (we )
C“';Q‘t)""’l*—)

O—e — &P

For t\e Yo oons for nmatton ™
*Pe,(.:\o.c.c, eoc\\ vertex v w it
o- sgle Aovre chred edqe w i,
uwnit CKQMT\'_\)
¥ e easc Co~ Le S peci €ceN
VT wwew uvertices Uy = Y7,

where 25, kos all ofF u-'s
\\n—eo\ae.sl a~de vy Was all

ot v’'s ovt edyes
9 z WA F«wﬂ-c. C. oo P&ch

L —=
ol "




NO"'G’ we ca~ Aefaae Q’WD wh?\-ﬁora
Uo.rh‘c.es WM sene & oS

ov QOOPCCISM\Q P&\V‘

MNMote! To P(“avc. K(_x.nS =/\C7~,n>/
Hawle ot e e.cbu(Vo.\:ov\¢g
C.S'-oua:) P-\'\J\«s > ‘_"'Ps)

Letween ounr ar\\%\\—\a.\ G

O-<9~ '\-Faws‘ ‘(:d‘hcéx G')



