N

\ T
nms .

18

q t t .
andpmized A %Ofl‘

Geome

ric f Combfna{'ofial

OP‘\-{ mizahion

aq )

at Morivx

Cacleton  Universi-

\
J

Univer Sij(\\ll of' SS

ney
v

Na

Tona

ICcT Aus

(3




\e wizalion Foblems

Evamples,
-Given a finite point et S <R
© Max lee!l : P.qESZ( diameter
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Geometric Decigion Toblems

E vom P ks,

-Given a Po'mj( el S and a vesl value T, coes Hhere exist

* PR ES such fhat \pgl>t diameter

Py €S queh Hat lpg‘lft closest paiv

a2 ball of radius T 4hsT containg S 1 eadosia

ea Square of side-lensth T Hhat contsing KPths smallest K- cluser
of S J
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ecision fimization Algorithm
Decision pyoklems are often easier A +ha 0
imuzaton coblem

solve
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Example_ . anar CIOSeS'l Pair
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Exaw\Ple: Planar CIOS?S" ?air
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Decision o Ophmmj(ion

i isk loam) tim orithm
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DiviAe-aAA- Conquer

(Recursi on)

- Tf [S| <2 then Hee M]em \< ezﬁbl.

. OHherwise rhition S into sets wi+th S';f"/g,,

.'Rea«sfve{y SDIV( 'For eaclf\ 1$£<vié K in 4'[«9 se‘[' § US:I.'
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Divide- and - (onqu_er

JLLSEZM@W\ < easy Yo solve

eruwise ‘f I se wﬂgﬁg—

v?ec:ursfve{y Solve bor each 1¢i< j€ K in He set S; ug,-

'(Re'l'ur n ‘HNI Close.ST Datf |
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Divide- and- Cor\quet (More Car@Qm“y)

Cloysfg:r(S)

il 1S1£20 then retumn mm§(o ? ?.,qleg
Dar-\' tion S into S, y St

X = {S;US; - 1<L< Ay

MG—OO

for each SlAbP oblem Y& X in random order
+hen

i Closes Bhir Decision (‘ﬁva
m & Closestair(Y )

return m




Divide- and- Cor\oluer (More carg(fullj)

Closvd’[ja ' (5)

il 1S1£20 -then revlum min ?Dq

Dar“- 'l'lOV\ S into S SK,

ci it

: T‘)‘q ES 9:!:0
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:a'vndinj He Minimum

lﬂCl MiV\(_AE yoie Av\) t/
l: M& 00 N\ Ar
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Divic\e-am\- Cor\quer (HOTQ CareCu\“j)

Clospes {"[% ' (S )_H. ) {( l - }
it IS|£20 then refum min L 9, |
Par{‘i‘l'ion S into 3”"") 'S‘& P9 ? 1 ?‘#‘i
X= {SaUSj 11<i¢; €K}
T ¥ ‘j\ bproblem ¥ &€ X in random order
or e S rovlem n fandem e
'l? Clo‘;’fﬁ%\irbecision (Y )'< m +hen

m e Closesttsir(Y)
return m

T(n) = O(@.r\lojn) 4 %*T(Lnlk)
= O('nlo:)'n\ ) For K=5.
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Theorem: Let P ke any maxi mization Pcablem such that

1 Given an input § of she O(1) we cn compute wl(S)

in O(1) fiwme

2. Given an i.r\p;gS & she n we Gn test if wal(S)2t

Mmﬂw_ﬂvm\ur t.

3. Given an in?m‘l’ S she n, we cin parkifon S info suB’proLIms

5‘1‘ a:--sle eﬂCh UF SlZ‘e GHV MDS‘( Ml’n éntl &‘CL\ 'HAO+

val (S) = miniVal(S.‘\\ °. Léi_l.,.\r‘!;}

Then we can Compu\jte vl (5) in i)([)(m\\) exPec:[zd Time.




(gmb‘ma:‘oria\ ()pkm\zg\‘]o(\: Min-Cut

G=(VE) is an undirected SIAPLMMQJ%‘)S

Acd of G is g set F eol(g}e_( whose remows| dicwanects G

§g$§§ 1% —cut oF sine R

A mm-cmf S & (‘u‘(‘ aF Mi Almuwa Cardmah-lr\/

g < - cut of sne 2 ( Min cu"'\




l Iia- C(Ai Baclsground

Best delerministic. MiaCut ;;I%QLL

Hims run in O n'sL time

~complicated
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Hou Bla (an a MIV\CU.{ %Q?
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Edae Contyaction

Contracting G at edse (xy) involves  jdleth {ady

. 2
and r{m;ufy any selF' loops 1o get o new ‘grgzat. G [xy)

X xy
%:}j -——9@ Z

Notice: The min-cut of G is no himer than the min-cut of G [ix,y)
Motice: TE C 1s a min-cut in G 90d (le)¢c thea C is

also a min-cut in é/(xd’)

Notice: If l'mp'emen*ecl carefu“y, edje contraction Takes Oln)
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Karjef's Con+rac4ion A{ﬁoﬂ”ﬂlm

G.(: (V;‘, E;)
n;= I\l

Karﬁer nir\Cut (G\)
Q. <G
for t=| Yo IVI-Z do
.Selecj\' 3 random 60!32 (X.',y;) n E'((’-{-q)
G‘ & 61_‘ /(’(f,yf)

return all edjes in G,

-1

°|Qr3erHinCuf runs in O('n‘) vl'ime,

'Boes i% Correml(y re{um = wu’/l-Cu{ oﬁ &?



(prrectness of Kafﬁer MinCut
Let C be some wmin-cut in G

Rlengect=Ter="gr Ernes
T survives at hime 1.3 2 \-F&
TLC swvives st time L |C suives b fime 413 > |- “_2. o
.../Pri(, survives at Lime n-Z}
>(-%)- (I- ( ~(1-%)
=( n‘L n—‘L \) Z(n Z)‘ - \‘\(n-l) 2 #

ot Pr{Kaff)er MiaCut is cmec*} >



