‘Q\nemfjemage GV\@M%\'S
01( SOome @p@mx'\ma‘\’(o\/\
&\cﬁor{%\\mg Lo the
et C \mcaFac,('\zﬁeé

‘F ac,.\\'\)r\ﬁ \ocation Ffo\o\QW\.

A\OTD\/\’@W\ \F\& XWan, CMW

Alzn fvrieze, CMW
TJuan \era = CMU



Ql%@v Hami e %ow\s A

Co \N\\O\ V\&’\“O\f\’b/\ 0 PAY'\VV\'\Za’\'r\Q\f\ 1

(1) In @olnj\r\omia/( timne |
(Z) ’FOY“ Q\/e\/\ﬂ Wob\QW\ ;V\S'}@V\C,QJ
(3) +ind 2n opTimal Solution.



T\Uo ouk OQ 7”(,\rw\€Q, = vegearc\h aved:

Faster exponentis| time 8\030V\’\'\/\W\S
e Hr—polgromisttive.

(Z) 'FOY‘ Q\/é\f\ﬂ P{‘o\O\QW\ '\v\s)favm@
(3> WCiV\é DN DP'hvvm\ Solution .

p\\IQ‘f@39 cese ’éY\b\ IS af( @\%Of\‘\’\I\MS

(ﬂ \ V\ xj\r\ovvusx \vv\é,

(Z) 1C oy W\Ooﬁims*o\()\Qm \V\S’T 3NCE
(3> WC\V\c,\ on Dp“'\mﬁ\ SO\Wt\OV\




r\’\e_ W\OSXY PO(}\A\B‘( 'k\UO (9(A7t 01[ ’t\'\(QE’/
a OPr oY i nwa T iom Q\@OT\J\/\/\W\S

(’]) In Fo\ﬂmm‘&( JE'\W\@,
QZ) for every WO\O\QM nstence
(3) nfmc,\/\wwﬁw

2 solukion within 2

Kn 0w J;@c)ror of a«ﬂ‘lma\




T\/\\S ta\\,L '. T\)\)G ’kwo—a\k’\’mc—'j&\:\\(eﬁg

We wil\ take
aP(PYOXWV\a’HOV\ @\THH\W\S

2nd ree \ow %ooc\ thae @PX (‘a’t'\b
(S T\

a\IQWaﬁe-Cese av\a\os%'\%
SQX‘V&(V\(‘})\



Féc'\\‘\jx A \oc&ﬁiow P{ 0\o\ e

Setft C of cities

Se't? ot fac\\}*\'{e_%

O‘aenivxoB COS’kS: ‘ﬁ.’ '@w {:&:\;—I—VBL

COV\Y\QU(,'{DV\ covis 0(") ’CW C,\’\»J 3 7t0 \De
Se‘f\/eC\ \37 ’(50:)1“,13!/

G’Ob\: Find sed of gaol\‘\)ﬁej To
open o .ﬂ\a}& Lotah cesl
S M Zed .



Approx. fac. \oo. state-ok-Yne-att
' Connection costs unrestricted:

01 CZOj »/)) Mo choan MJ

) CM\MOﬁOV\ COS'(',S ’f\bvvv\ A W\e,’\’ViC/

1S 2-0p%  exiats [Mohdien e, 2\/\ 1
L4 b-epx  doeg neot [buhe, \L\Ml\eﬂ
(\m\egs N\DCPT\N\b( o ‘W))



@ﬁeg c\e%cri\pj&iovx oj; AN akﬂ.

<\~%‘"®EX; %\v\/\i\’év o & &'\W\P\e/\r \nan
|.S L —opx, Bg*“' Mahdisu, Mavkateis,

‘ \/\') \l%\\rm:\
m: Time £ =0, Funds g-\:O '&Yeac\r\c‘«‘}j.
¥ of wnconneced cities /\AFC



@ﬁei c\e%cri\pj&iovx mC AN akﬂ.

M: Time t:O F\AV\AS g.\:(} ’F\WCM\’\C;*“J
g%)V OJ; \I\V\COV\V\ec}feé cfr\IeS M=C

\N\wi\e VERES
for every ieU\J ENCEXIY 8; SRVV\\A\)K%V\QO\LS\ﬁ
W\“k\\ g \\ de'\s for Same OPQ,V\ ’Féc‘\\‘\x(\j j
0r ‘L\Z (§L~daj)+= ﬂ {ov Somg,
k'\i,(\/f&\OPCY\QC\ Qac‘\\\hs )
T’c‘/\ﬂe %VP(OPW\@*Q acTioN.




RE V\A,OW\ ‘W\%JVM\CQS (rendom \'\Ov)-z.)
NoA d{,j e Lo\ Ani o m [j aT rendom)

G’QOW\QJW\'C wstances:
Place v cikies woaxr w To,10"
Keep X g\w\‘o\e:
ceach et 4 'S B Cam\idaAQ/ p 301\'\‘\\3
: o‘m\‘{ws corts sl same Vakue, ¥

< CONNe¢ 1ion Costs ald g‘we,w \O\j an'V\OWV\



Ra V\cLow\ ‘W\%JV ANCeS

The OPQV\'\V\ﬁ QOS\T 3£
COV\BWO\% %o\w}tiov\
S’\‘vvxcf\‘uufe,.

1§ f=0 then eV Uy
C/\'Jnﬂ 0PENS & 6 tac

\WC J£7V\ J(\J\Q,V\ 3\;&%3{ o Q,\:‘\‘j o?evxs
dsS & %J\\R%v—’c\u one wmosT C,?/V\AWaX.



Ra V\ckow\ ‘W\%JV ANCeS

» T™he 0pening cos T 7
U pPenng |
XA QOV\B&\(O\% %o\\}:}t\oV\
b X &
* * % SHvwcture .
b4 ¥* }t
Ia *
” > 1§ f=0 then ey Y

C\(+xﬂ 0PENS & 6 tac

\WC J£7V\ J(\«\Q,V\ 3\;&%31 o Q,\‘,‘\\j O?Q\/\S
AsS & ’Q’dc‘\\‘\*tj——’tu one wmosT C,evewax.



Ra V\cLow\ ‘W\%JV ANCeS

The OPQV\'\V\ﬁ QOS\T 3£
COV\BWO\% %o\w}tiov\
S’\‘vvxcf\‘uufe,.

1§ f=0 then eV Uy
C/\'Jnﬂ 0PENS & 6 tac

\WC J£7V\ J(\J\Q,V\ 3\;&%3{ o Q,\:‘\‘j o?evxs
dsS & %J\\R%v—’c\u one wmosT C,?/V\AWaX.



Ra V\ckow\ ‘W\%JV ANCeS

The OPQV\'\V\ﬁ QOS\T 3[
COV\BQ\(O\S go\\dtiov\
S’\‘rv\c,‘\‘uufe,-

1§ f=0 then eV Uy
C\(+xﬂ 0PENS & 6 tac

\WC J£7V\ J(\«\Q,V\ 3\;&%31 o Q,\‘,‘\\j O?Q\/\S
AsS & ’Q’dc‘\\‘\*tj——’tu one wmosT C,evewax.



R@V\Ck()vv\ ‘W\%JV@V\CQS \3/7_
\( (\w)“ L << ][<< 1A

\
then OPT N‘;‘_OLV\
wheve ox-—-—\(gc_“




Ra V\cLom ‘W\%JV ANCeS

X

X ~

A N
4

K| x

Y
\

2

X ¥

| ¥

3

\{ (\w)“\- << ](:<< 2

N
then OPT N’;‘_OLV\

whevre  ow=3(6f
-

'PY(: ?BY{KJ('\OV\ §Cb\4w6

wnto o ot C@\\S, OPBV\ ’Faci\'\%ﬂ Near
Centey mc ¢ acth ce/\,\- (\A‘)PW \@ouV\cJ)
(Lowe« \sova) Constvuct dush s} Which
s feasible \;\J\/\F-



3/

Ma N T\f\COVQV\/\ \1C (\D?\“\-L<< ][<< Va
Ahon wh P, APX > (\+a)DPT

ch'- ‘\ Show that in Bny NeBY =
OP'/C;W\”OJL SO{.\/\) wmost of the
Voronoi cells of open farlkies
Must be close to square,
c\ose £y cenkeved, and Wave

\ >
‘cvee agwo%'\majfe\xj QI'\
2) Show APY dees no+ do Fis.




Prom[ of Main k\\eommj pa\f’k A\

i

A sovt of (SDEQNMQ;\'M{C
{v\efbusfﬁjrv\\ 3ay S the
C,va\e,c;"fcn cost Pev
‘(@o( \\’\‘-3 'S V\AXV\EMI"J__@J
vdlxsu/\ the \)ovovw( C&U S

S‘%u&m :

\/\/Q, Ol)mav\’&'\ze JVD S ‘Q'\V\Q S\r\d @V\A
POVe © 4uentatve vevsion of this.



P(om[ 01[‘ Matn J&\'\e,O\feW\, \paf’ﬁ )

S . 6&0\/\ 8@9\(0% LW\
“@T} Eﬂ open faeiliRes o4

T\ | (dependad) vondem
’ \QC&‘\'\’OW\& iv\ ‘H\_Q,
S@(Ab\fﬁ.

é’reedj cav\\\’J ‘?'\X \]OTOV\O\ C,Q/\}\,S aftev this
\/\B(JpeV\S) Ohich 15 The CAL OHQV\.



S Uvninn &\r

\1\)\q\o QPX > (—F&)DPT
Future wovle

) T\a\'\‘\"ef bound g oY %:(T'

(Finding 4 exactly is prelakly hard )

) Qee \~\ow oH\W aP(Nox. 8*(18 dO

( ‘{:ov S’\'av‘\'e\rS) ’aV\a/\\,A Ze \\SO\\/Q LP" (Lf/\ X
and vound wnde PQV\AQV\') l\j%



