CMSC 754 - ComPu‘faJCiowoi wa\tjtwa\
Lecture [§- Loell 'Jf)oamftc’ Pa Ya :Dtcmmpoﬁfl‘oru

G 6(!Vh€7(?w'c. A)o)gm)c;'ma‘('/'uw; )

- ()Jeﬁxl LJL\LV\ teact chV)/aMTa‘lLM/)
is Too LDJ'H?

) " T
- Geomcetric inpufs are measurements
and often are uncertain.

Jo ap)omximafc wlutioms art Jcl'm‘

Exaw\p/ex y

Eaclidean MST of pt set, f’g)ﬂ,).u))ﬂn}*"fll"]
Exact: O(nlog\/\) m R

U(Wl-%) Ih ﬂf) [/VCM/? 7uaclmﬁ'c]
A Prox (;nvoh E70, ¢m L4 (
f J)oo\mm‘wg tree of) wu‘/;l«f

<(lr¢)-€nsT(r)
ExacT Approx



Convex Hull of 4 sct E’_{ja,).-.),oy, } SIRJ
‘E)(a(flL-‘ (j(h/l)ﬁh) Ih ﬂZ 3
O(nt)w IR

Approﬂ C(/W'ptﬂLC O\JUIOJCt P/QE Ny
conv (L) and v (L) are

Very. Jim) %

Exact Approx

(A)f/“'Jc)oamILCcl Fare Decm)/miﬁu{n-’ 0

Gluen set P’{p,)...}pnxg f/Zé, the P\
Euc/idmh ampl‘ 15 wm/o/eTc @mpl\
Ol _P, (,J/wv(, w(/oi)/ad)’ /I /95—/00‘//
- Has (2} U(ML) &thu

= Can vt tniode this vsing o STructyre
da size O(n)’



Liituition: T hoo point clustoss AB<P
well Jé)oamfcc/)o (e Can fcprUamT maméL
CJ@@J Of AXB U/ing ch)'nbl(; CQ}&(,

cmneda‘m) G rcprum‘fqﬂw ae A

v beld
A B
°‘1©o J@L),D

a

IWC e 0\0 JCL\U OCW all wc“-upw&ué
dustors, how My cdgu do e need

Dﬂ[’ Giuen P- {P‘)“‘) PHAS < mg

and JCC»\CAT S>>0

’Two JCtJ A)E c—'E ave S‘UC“féPontCe] i’(
Ae B can be endosed n balls of
Some yadivs Y, g JCLch 100\“1 ave

JC)Oava'ttcl, ]OVO\ d,ufcmu, 7 S5y




Ols
U IE AR e suellsepunted,

—HAOIUL ay e J/-b\)cu JC)oaro\chJ )[w
OW“Q O(Jlg S

- Two Jmt)lcjro\/\ sets A= 1aS 18- 1bY
VA® J-wtl\ Jc)oardt(,é ’Fo\r o»\ma 5> 0,
(at )

Det: Giuon sets A D, define
A®B - {{uL}|ach beb atl)

A%ﬂ

Obs: POP = set of 4ll (1) paris
of P




Dc‘(‘- G‘NUV\ 1) + s> O) aun J~U~)€/l\ JqumTeg
pa\f" Jecmpoi\)[l'o\n olc 'E (5— (/\)JED)
s collection of pa{N

f{a,B3 .. (A B}

SU(L\_tI/\th :
(1) A;,ELQE Jovr 1< < m
@ A0t tg " Qisjout)

& q:v:Ag@Tk = P®Y (ao\/w)
) A+ B e s-well xc)oavofm)

O(o\f | <L € v
1 ubl\—wp ﬂm'rj




Olos: Tor vy 7 O there s aluays o
Jcm'vw\ s~ LIPP L(/MJ(JT\'\Aé of (2) J]hlle+W\

Po\\.m ,

Con e oo \\aettb\f?
t?u’. — O(gé.v\) Pas

TF 50 wntants: Oln) |
Cow\ cuv\/\pu,'\‘(, \\‘/\ ‘t\i/v\f.:

(j(,nloaw t sJV\)

Quadbrecs:
A tree é'torivw&? loased an vecosive subdiv.
il \'\t\z)po\mulou.

- et G Le o ]oouvw:‘imb, hbwerc fU\/‘ ?

- (A)\n'\lt o cll of JU‘oc:\\‘viJw\« \/\c\s L or
Move P‘L; of f) gph‘k L who 2,&
hpecaves of helf side bl g




l\)o)[e,! A %uac\;tfet vkue_ [/\owc Move ‘H/\mn O(V\)
vw&e,s) \Av{' We (an \chucg ﬁmfaa,u 'Yo
OCV\) lma po\ﬂ\ cuw\)ofc.mmm (Jct \atex VLoch)

4

| | \
Thm: Guon a et of Pt P- §p|)...)ph§§m
awn (J/V\J'\'V‘U(Jl— 79 (cmpruscé) c(\u a«li‘ref,
0{ SPO\(,{, OLV\) I\ O(htbbh} Time .

A&Jﬁ'luvxa\ 'IV\{O\[YMOV{—I(.M (pwox/l‘été lg‘a, (,UVUT\/‘U(,Tw‘m)
Given Wode u wm tree:

- 0
-1
-1

- Qe (@) = level of w i Free A—p

- P(uw) = set of pts mout bireg "
- fepln) = an Wloi%m\f? elomuit A
Df?ﬁ/\) i
copw)-pc P
We will rcpfwmf tacL\ LS P o Pl
?a\f‘ of nodes {und. Actual pur 18 ip(m))l”(vﬁ




COMWChh‘a. {:l/\c LSPD:

Givw\ E + $§>0¢
- Build csuaé)(yec for £ = Let wy-vost

—

Tnvoke s LS-pars ( Usy Ug S )

(,JJ-'OO\irS (N%l{ n, Nogc \/) JCoqur J){
l{(t&w\/ e loo‘l‘\/\ l&o\\)cs ¥ (A==\/) V‘d"u\/l/\ ¢
it Cropln) o vep (v) is myt\Q) rchom @

ﬁliﬁ ilc (M +V ot J-LJ{“JCF
‘l_rcf[um {M)\/} /WP = L PW) Plv))

else

it (lowed (u) > || (v))

_I_Swap we Vv // W (s wol Aaywﬂw\\/
chC Uy yos Uy be ws cdhildveon

return (¥ wi-pars (u;,v,9)

;

Coses: WV are Lell g ueV not el
v 0}0 w U}o
W N R v
20 N—" W, o !




/-\V\ovtxasiy (,Jbll\ J\/\trw O(Sé‘ V\} Paim 36V\N0JCCJ

‘ASSuYhC* Quaé’frec is ot L«m\prwwé
(JimPlcY‘B

s2 |\ (e\sc \')ur’r 0ie " = woax (])5))

(DT&FMM&«\ /NOWTLWV\MO»\-'
- To ¢ount no. of WPy well cwont
wo. ot calls o WS- parrs
- A call \§
terminal : Wakes wo vecurmve calls
V\DV\—‘\FO\mem\i ot heruise
- Tt soffices to count Juit wo. of
V\O\«\’*WW\\\Y’C&\ 6(4,\\) (Cabl/\ CJe,V\wou‘Ifcj
U wosT 7_‘;: o) torm . (,L\HJ)

@C\r\(wamol Al Count Wo. olc won- Tevim
c%“s lal& clf\wg)mg eo JFO \/wé{,
ot tree.
er'\w:~6ad/\ wode (CLevLs O(ia)
cl/\avf)u
- O(V\\ V\IOQ\_u M 'W&&
= O(SJ-V\\ otal c,(/\mrf)u



@ Who 30‘Q (J«\(WOCJ?

L.ct WS~ Panfs (U\)V)J> be won-torm call
7wy ot well sep.-

=2 Assume (w"-&f).) lew(uw) < lew(v)

- W will dharae v

(swmaller w¥de 18 (/‘r\o\\f@oé)

Ty

V' ‘. Mb‘\‘ w&u
() w , Sop
Cll\afgb ﬁ qu‘x

vV

- Let x e S]Ac |0V\c3ﬂm of vi cell

- We gl spht lavoer cell fiest
o P; W ?’tle |e/v‘f)ﬂ]\ < Lx

-let 0, = faéiu1 07[ \oa\\ wctmina Vi cell
2 T " wy )
> v, S L,
and Yy = ’X\E/‘z—
“let (o ,Cv be it of wy vs cells



_nl\do cal\ W V\D\/\‘—\‘NW\
> u,v vt el mpwa’n@
3 Distance betueen bhalls 1S
< smaxlr, v,) ¢ s, ¢ s(2n)
= s

2 Distavu \\ot‘\\“u L Lntors
(W ISR A
€ x\@fr+ xfd v sxQ
=(7':+Hs)x\ré
< 3sx \[Q Lsivxccs?,\)
Det: Ry= 3sx Q

SU\W\W\W{)‘ A v\oJe. V 01( Jicl{, lov\o\]’r‘/\ X
\S cj/\a\rz)oé \oxa nodts w of
sde lamgth o 2¢ whose
el conters lie withwn o Lol

of todivs Ry=3sxQ D]L Cy .

HULJ W\a\(\\a JU(/\/\

v»ocla @AY HM/V{
e ?




I
P&Ckiﬂa LOW\W\CU C‘if\)(M G \aa“ b o{ ranuu 'S
i R+ oy collection X of dirjomt
c\uuA‘\Te{’_ cells of s\&c lu/\a\’ﬂ\ 2 X
that O\/W\QP \o) thua

K1 s (1T} € Ol 0, 2))

?fooll . To Moaximize Vb, D{' (,(,“J) assuymne
’b\/\c\g avre af va\all s r)ossi\\,l(, = 3.4

These cells form @ 3(‘& of side 1(;4/\?1'\/\
X ‘ﬂ/\cﬁ mw\apJ \\o

P _\{\ 1”‘ No. of gric\ Squmes
4 N O{' $ide I(M(Oﬂ,\ X

\ ovwla]op.{n an

/ mlovval of IO\/\ﬁH/\
N A XK

< |+ '—L{.l

3 Totdl (wgﬁ

[]

Pl i N




/RC\—UTV\I‘V\% 1o LVJIPD av\a\\oj 1<
- No. ot d/\cwo\)u B v ¢
No. of nodes of s\& \ewoﬂ z x
ovw\app)'V\\)ﬂ u oall of “redw
d

Ry= V¥

—Eta ?ack{vxa Lamme | vio. of wodes

AS O ¥ 1—“%"‘\&
ISR

JeES

< Ql \V\ | 7 ‘
h 6(5) e &S'\J (AMJ‘TQV\*
S0, tathh node c\/\u\rﬁué J(s®) tmed
= F(n) wWodts W guad Tret
= Cj(v\‘sé) Wown - TuVn La]\J To u!-PmN
> (j(w-s‘\) Pa\h %mwu)fué r

Whetd - -



T\I\LO\(‘LW\Z C‘IinM a pont set ?’{ n}
N RS Lc\, \$ rzuv\s’Tuv\T) and S\:‘\)))P
W O(V\log At stn ) Time, con

\Ou‘ll(\, an <= WIPD fw- P of si2e
O(sn)




