CMsC 754 - (,ompu‘fatiowox wa\tJW\&
\,.eC,TU\l‘Q ” : ’Dglwna@—wmmouloﬂ'iow (Prv P(M‘l‘iﬂJ)

Lost /€C7LWC - Voronoc Dl'é\@mmj |
WU — 'ﬂne o’ual ﬂ‘rudLUfC -~ ’DC/aW)&\(v} Trl'mnjw/f»f’/um

Dc\aumag Tf\'o\\n@ula)ﬁw\ '~ iy
Giuon o set P+ ip,).o)pn} of sites W.)
the —De\aw»av(} Tr(amc\,)u\a‘tl'ov\ i the el
Q/Vm)ole,‘)( whose vevtices are sifes + there
S o QA\C)L ﬁg\) f V(YJ&)?\/<P\')) shave
G i tégﬁ Colled DY)

Propc\rtiw:
W%msﬂa‘tiow If g)amm\ PoJ'nJCiov\ (o Four
sites weivanlar ) )‘tlxe \h‘twnw\ 1, LS
ore ol ‘tfiav\b\tj



Hull: The boundary, of the externa) fuce
i the ooundary of comv (P

Circomiivdle: The ciremavde of vy trignale
\$ CV\,\Y{\\O (vw Jl‘t(’J \i/\ ‘i\‘J l\‘/\)("(’,Yl‘or)

E\M\O)fvd Cl‘V‘o'el Sttes P Y Py ave @J\)&ccm't 1\;\

DW(®P) \‘EE there is an empfg,
C\rclc ‘e\r\\roucAL p ¥ PO

C\OJ&J'IZ Pa\éf The cloJU‘} pa‘nf OWC JSites
nes Dc\auwaxa V\ﬂa\/\\awg W

) @Nicje\r the cirde [
with dicm eter F”—Pd .
- Mo Sile p on lie within

- AIO)OL% {V\,\P’k\a L\fcl{, PVUW‘




Com laina’\'orio»\ Cuw\p lexﬁb:

EL{) u\o\ol\aiwa E(A\C\é! ]Cowmulo\) HANL ave
ot wmost  Zn ‘triamg\w and ot wost n

'6A8€/J . . L’

[_Tv\ T\Zé SIZe \$ O)(V\r‘a,ﬂj ]

)

Euctclcah M\'V\\VV\UVV’ JpamWin?W‘%3 (EMST)
EuoliAaAV\ 6\(0\)0‘/\? CawPchcc gmp]/\ oWn \IO/‘RX
set P- {‘P’Y“ )ph§) where C‘l{)c wuﬁ\r\‘\'

s Enclideon disteance ( u(ch)p\‘Q -\ pi- ’o\)lD

EMIT(L) = MST of E\Ac\iécw @mbo\n
(\ouu-t ue\'a\)\ﬁ JCM,(, JoOGLV\Y\\'V\t) E)

Thwm: EMST(¥) € DT

<

EMIT (¥) DT()



Proot: (omtradiction)
- SquJQSQ Sorme (’Ao\)t ab € EMST (Y )

Lot wot w DTIP)

- Evv\Ya)( Y Givde 9 (,i\rdc uﬁ\n dlomn Ctor
oo cmtaips site ¢
~ Nl € Wbl
Lol <l all)

- Coan vemove _(;L 1Cruvm EMUT « fcplau,
ul‘ﬂn Uﬂ/\{,\f ol o dEc. ’\to Pwoé\)c&

Qspanninv'a ‘lﬁf&t Of [uuw L)C\‘b],jq

= QMJWc\A\' c,Jm;v\ ‘

...........
..

cens
.............
ces

......
----------

Mimw\um (/Jeiaﬁ Trimi)\JlaJDo’W l\)b!

MWT(R) “= triav\i)ulﬁfiom of P L:)\/\OS'C
som of edae lnedl s mamimuna

Cnmm\lv& MWT (P ) # DT(P)



‘\)O)TOC[:(DV\: G\VU/\ O\)qul'\ Gz(\/)é) wac; VOf'hL(J
TRY 6V, let JG(M)V)z Shortest Paﬂ\
distanee m G o u o v.

Spanne_r‘ ?ropcwtiwi
CTIUCV\ a f)YCiYJ]" (3 (A\/\c\, ‘tz l) N t-S)OQWY)C\/

s o Jub@mp% G of G on soame vertex set
s, YV uv eV,

JC\) (V\,\l) S téa (U\)V)
(Po\‘t\x \w\ﬁtl’\s dont stvetch Yoo V\nucL\)

Theorem (Keil « GuTu{h,’ﬁﬁ'—) Given o et P
o\c sites n the p\o\Y\t )DT(E> s a

Y1 \/?/cl ~ 2413 Spanner of the
Euclidean {)YapLa. That is, Vp)fbéf

e
ADT(f)(WOS q up—%l\




A\lo'\és Jkivw\\a Jcn'omﬁ\u:

Let P be o set of sites n 'd/\{ Y)lahe.
Awoh qll Y)ouilo‘e. ‘tr\'omau]mtldv\i ch f,
DT(Y moximizes the size of the

smallest ami)\a

Ot\l\bf t‘Fi ay\a ula‘\—l.ov\ DT (2 )

Thm: 1If <l amOlej of all tn‘aV\a'LJ are
ordered small To \MOL , DT(R ) s
JC\/\e. \a\rcouf ICX\'LoafquicaHb UJVV\JO(MCJ
o ol )Cria\/\\c)u\ajﬂ'om of ¥

(See full lectore wotes )



/\ib\a‘ﬁom\ﬂip to PDL\DJYOPQJ n W*\

@ <‘_>
>
Ny ‘ 3

- P
/Ddauvmg th{owoul(f(iov\ R

\s The Pyo"cd'iow Of Q lower
UMy \/\u\\) " lﬂ\lé*\

d .
\/oroy\oL, Aio\(ofowv\ W\~ Q K ‘t\/\e Pm\')cdwvx
JE N \wa w\)elu\pe, of \/\\moeqﬂm\u

i S
> e Prd\lt ‘t\/\Q {\‘rs\’ DV\L\O‘. i\ld"i}

Cuv\sic\c(' the Y)a\ra\a ololé :

“

t - J((x)\g)" )CL* “

Given p=(ps,py) ’Cjcfm;ﬁ
pT To be (\Ox,V\Q,PX*P\j)




lemma : N T
Three YJ)CJ P)4,Y S ﬂz —nfwec YJTJ P,%T,TT
have an tmph@, S e o plOmc I

tromarde Wt £ wit ll yils of ET
AN

- et cs(cx)c\a) be centey of dramanle
ﬁ\\ruw)\a PGV ¥ let v Le ts vedivg

B T\f\e, \0\[/!\0'( {'OMOJLM- 1'0 panLo’OiJ a)(

LT VS

% = ZCX% + Z'C‘()"(} _ (C:("\_(:\;)
- \SL\IFf ‘“/\\'J plmw up L\@ é\'ﬁmy‘w e
.?/\5 € = Z_(,X")C +16\9‘D“ (Cxt*(,\;—)‘\' \{\1’




- A“ 3 lﬂal—(,u‘ Pt& ]\C UV\TL‘\A Y)LO\V\(/:
Px Ov\ C\WC\Cl (Px’ st-‘\‘ L\O\O— (,\7)1' = \(:—

=) q)x\'_ 1PX(X * Q;> ) N
*(P%”‘ZPU(\’* (4\9 ) =Y

< P:*P\;: ’?_LX'PX-\' Z'CUP\Q
- (c;.\. (,\3’)'\’ Y‘—L

T

@ V= ~ 1%(‘?1 A 16\\,) Pg
- Cexr oy )t

<) ’\31 l{EJ on p\av\{ @\



