2009 final_soln

ITuesday, May 06, 2008
1:59 PM

QO\OO)f\csE F\{\mﬁ - S‘N\‘Y\CJ 2009

’/\‘—FM/FM/L% GMSM\S ((4 P’\‘é ’I‘o+d|. ZP‘}”S !’_}QV OIV\QSJFLB’V\B

() Assume C=R™ and Cus s o polygon. Verhcal
&Qcovv\()oéﬁéh of Chroe Wil gk@lal o Sx-m@ll'c(ag

C,UW\()UZM COVev{r\fS Cfree, . TThere el Mzua)b be non—
“(V‘zmavda/\, {‘eg\)()v\j\

@ C*&WQ o‘F Cn r[g'\o\ a\)odﬂ WC{\QQ T Wiove  in
space (R?) s Not SER)= R*xSOB) |
Th s SE).

@ Sovra CJY\SJU\&L-W\\\Z o o Liraor Cmﬂﬁs
W\“\\\?ﬂr‘% @mb\am one net Lhngan in
Fhe wmlensuens
The X'z =0 conshrants ore b hinzan.

@ A‘T‘ S_QOL,\(\(/\/\— w\+\/\ COS{‘“+0*CM\L ’pu\,\(\&\rfﬂf\ @CL\M\,Q +O
Lo s equvalint to best e searih

(Teob\v\ica\\ﬂ they ant defferent, stnca bast fieete
COSA(*JFB*::)O ‘PQV\ V\SULO\ ot be oP%m{sJ(\’c.B

@ SILW\L«A%«MML(_ s e C@mpo&(&( ot a

Exams Page 1



facke # of wnions £ inkersechms ot
@\j«\@m(o\)\ meiv\a/\»m )

©) Rondomaed potenhal feld  mothods are
”\Doxrlr{cw\w\lj e 4o wse oo a wde cange ot
poblns | because they do nef Rquire uramader
{\“\“‘\{’\“ There awe & nAmbee cﬂp (pmmk(g 4 ne.

@ The C-spoca oo
. r'LjH s 1'xS'
(¢'=[o,20]\~ )

C%"ru \f\dS ‘EWO

campomr\% |

Shoet Answee QWONS (51 i bl 2 ois cer quashion)

O T wodk, what s tha conbiguarhon spice
gfv O S&@y@m & loodieg?

The space of all cavxf\‘ac Eve\rb amf{ﬂ of o SysHm
W\m?s £ o Q)zimjr)\h C-g()acg. EVWD‘(FO‘(‘WL m C)/spac\ﬂ/
nap o o ccmfij oW The W\ﬂt()/)’r\g s (=1 4 oty

Exams Page 2



(b) Assmm{rﬂ no obstaclas whad dges oo curve n

C-cpacr represerst in Fhe world @mplxds\‘ad spaco
of the oot ,

A conhinnous moh o of Fhe ggﬂum\

{

(D Someamg cdaimg o have o form chosire
PAP & o %\mm %S\nﬂ 7 condacts .

Ts fhece a ey +o Honke adoot Hhig prblem
S\J\c\/\ “\TMJ( ‘H'\L C\a\.m W\&L[CQ,S 5%%(? Exela\r'\,

\/es. YM Cam ’Pofm (’/[oée/ 5 OLO]Q (&(c(,uohr\j

ovetion oot Hhe og/\'mé{v':s axis. T4 s reaspnably
; — + gnore Tt
—T”—Ao_l\\ Singy Tha geom:
s ‘IS Mdﬂoey\abﬂ\# 5€
oy

Aﬁerv\c&ﬁ\m\ﬁ/\ T fha PUGIN NEOAT 7 L o
foem o\osuwe,:\ Phe stokenard cowl) be correct

§m\ﬁ OV\J%W\O\?\WQ‘. ‘H\SL 03(\}\&;)/\ s v\oJr WGF%
o og)\\'er/\‘

Exams Page 3



@ For +ha p\omatf mmljf\los% sg)sjrem S’\’\()W/\W\ \D@\Ow/

What are the unlenrwn 5

2_

veckors and thave sizes
(I a()(ﬂ/ﬂ 1}\6 +ha Standod Y

, DT T)
LC.? (S‘H\/\)dv(‘\“ —_-Trml(/b 3
o - g%e()pq{ T (Thee ae 5 unilarer) codads)

Y 1y 9x)
R 15 Sx —=> | CP Sire 15 20
/V (S JO x\ - -
£ m[lCP S12ze § 29
< Sxl : .
ellun amcven. s o -

@ Tn the 2D GS«M@L SL\MV\/ shetch soludims
Lovn ot qu)( Jchm Oi-twcgemmjr l/\()mo‘}“om &laSS@S-

ed — Ot@f,g (; ,

Not C\%
Cobs

grean = corclys Cole 2 thma
blue — ciecdes Cone 4 hne

Exams Page 4



@ For the Mo-?\v@g)f JAsp ot fhe OEJ_CCF L@iow,
ditermine om PO
(Dnge o placs Mmusts Fmgec 1D
ot wc\r{%xr 2 (fngerd
@ma{(\s ’Q\%QABJ Such

»
Hhat e qeus p g N ?&’“C@ .
_ph(;lw'mag form  closure . M—J

¥ appars Jrl«oMj\w loth ¢ ovug ccw\//&&u each
other o JOV\ﬁ A ‘Q»’\Q/Q/W 2 & oon ore of dh H\Y‘CQ

\/\'ij{jm{é) {c{afg/ cxcluding o cossed-oul Sechin.

Note +hast \(\)U\g,e\(" D o olso EQ M CUX\“%%C*
W) Tha verhot ot Hhe rn omd mack ‘j~COO(\J
O SJF\H “’M ﬂmév CC)\N\A be WEOWYY\—C’/OSQOQ .

Foc the samples (\"/b\

5\/\0\/\)\/\ \'v\ NN \/W\\\‘\“ . ” o e\
"square” on Fhe “"1\“%/ . m o

/.11'\/‘,/\* ‘l,( _U/\n /Lnn\frx\/\:/v\/r\:p ? ° “—;——'~.

Exams Page 5



OYVIAYT UYL N \u,lr\\/
what & the &W{OX\?YW‘:Q
i QQ)U& N C,orregponc)i«\j
o Hha L NOTVN\ 2

Lo@ ATANA d‘SPQRm\ co*W@S()oM(J Jro q(%/(bJV emﬁv
SCKV\“W/ m Fhe SPace. Nt o loox 1s ot VEARLIVES

WQ OWCXL 6 - bm\\f\j\ N Ot()(;em\fs ““’\m&
RS

V&r%udl O{IWUJ‘Lm

@ For the Cspace

shawn, opply the
vechead el olzcbmpos o
W\!@Jrl\o

0 Ad edaes So Fhat the

A\LCOW\()OS\Q‘LGV\ o\C CFr% .
Ty S'\mp]\'c’mﬁ cmplﬁ/x.

ve/\ \/erﬁnwﬂg tjw@ veﬂnu& OLQ(/O\/Y\
3vur\ Wwes break bl into J(\mar\ﬁbﬁ

blite k\v\ﬂj MM ‘{‘o eminee oull ‘NMY\?U.& S‘/\ar&
each edge w/ W\@ O NERNIN Jmémﬁbt -

Exams Page 6



AA&»\\L@\S Qu\zsjﬁms (Qg(ﬁg ‘PO)YCJ)

@Ld P and P be Cconvey @0[330\(\5 —
9 plane . Let Ny amd Ny e the number ot
S

ed%u onC P <P, }ms@ea\\)f,\g- Ascoma
ONL Potvaoh \LS OLWCDQJ o\oé\—z\ou O(/v\i‘*M\L
that s moveabls .

“Thae Gs{)a\u o@ A“\,L Serm\ 15 SE(L>2 KIRLX S[
QB Determine the numlsey b 2~ dimensionad

JGO\@A'S OWC Cobs I SE(’L} , ({%\'/ﬁf 2-dl 700100’]‘5
orise fanm BV and VE contuoks )

ID facoks anse tvom VE £ VE contacks
8\;\&, PotﬁﬁﬂY\S ON— (NN OL He O'g\ QD ’@0\02/‘}'3 :M

b.) Suppvse The ceference q)oirﬁr on e Rbot s

ore s Phe Verh . o

. o>
Dee A i*D eé%z 5t Cob \ 7 Olo&._
@We@(‘pokdi«\ﬁ 4y e ref. pjr- Sl

ref . pt.
i contack Wil o verdey

Exams Page 7



ot Yo dbstach

Th Yha o The ref @Ar_ o || Aol Mpve 1n (K,‘j)
Roboot wil] o%% rofede abowd 1 reb: Pth
Ass\m;\\‘\s O=0 In Cd\f\wqﬂ Shven, +ha QOJ\%Q

o Cae is shown in dhe g Jo Hhe vight

bel v, o

Cous edae 10y pead

X = Coms ek Y >

5 — cay\gj( E SQCBYM{\)V 4 "O<’i‘ \t/\\>j
L0 £ (3 f

@,) S\A\)()gg,e, O\ 2 Og —I’L\Q/ @133‘”’\3 iS noNcgn vex
q\iadﬂ Lol Shoowm  haas — A

Determing lswes amd Apper

bourndls on The 38 RE) feicets of Covs .

Lower bound covraes 1[\0)%’\ w'\am{ OWC ﬂlL\fL Convers
.Pu\»jﬁm +o scda tHha \/eﬁL@Q & edgfa v Fhae Locak
}’\OV\“CdY\V@{WLl\ﬁ G( ‘W\L NON=ConJEN c(mdwlmtemﬁ

S\,\Woéfz tha comvex PO@SW\ hag ", 80{6/65
Vo

The L)\/QQ\(\ [Dou\r\A oo T O\C € /A €.

Exams Page 8



The bwe bourd on % of e /e
2D WQQUJ\LS O‘F Co]ﬂg (lé . ¥ y

5V\l+2’h\:5m\ ~_

Gv) (vE)

We  asswme/ No \/evjrax 010

thMr flbknﬁd\r\ Cam W{N/\C,I« _H\L
ey {d%ﬁ&

AlSo  ossume Vo U{QL@ of othur
hygm com ok vy

For the AppEC bowrd, we relax the fret aSCwmphan
but F@Jmiv\ *H’% S{c,ov\(,{ 5\r\¢g lLVL wl” a,fwmtjs aFPlﬂ :

DN, —+ 4‘h\‘ — 7\ﬂ\
EV)  (vE)

@ L et X be o Spmu Cw\a[ [d X/X//X/'GX _bQ_Y_')O)'fLs
@ Showy +hat o (x,x") debirad below 1S oL IS NGt Ou vty

(%, x) = Q9"+ A%
ol AX = X -/
Mgk Scah‘ﬁj 4 propeCtiss .
f@ syrmeioy since

D x. %Y= A 3 AX & )

Exams Page 9




N
\&

2 Tenve ()n'wﬂ\’uas Lom |y naat T r@
2} inequaihis WNAchhma%m@q‘i§;~
wodly nersechims and uniong
Yo reprecest Hu shaged onea .

Do® 0 @@ oo

P()(/)(/>: AXLJFAX ‘i)__{’ ona CL\{\-U(\
(J(X’} X)) = AXE - AXK Ya¥ai -ec[vw\Q

“—

loeﬂ%gla@hdkg/@Qde ﬂmm@ms//

9‘. X+220

pr 4220 . ‘ \ )

B -x+220 ) —> Inside owk( ()emmzx\&\r (s Qo by -
R~ XAt2Z

Pyt ~up2 20 PAP AR AR AB =R,
(A AR

(VA =0 . . - R -

p? ‘,3;»0 — Tnside inna Pty 1S gven [Ofﬁ
6 - —

T foroyn = AP, AR AR AR =R,
Fo: ~y*120

Qe()re_M W\S\AQ o\de( \PQ\(\W\QS—Q\(“ WV\(A MQK)\Q \V\Y\Q,\f

%ﬂw by R, A R,

) ~

Exams Page 10



RN

Heov do we re@ese_v% R TP s hrmad bﬁ
Changing sense. of \’v\aqv\aﬁ'% £ emoving ecluafnlg port

Jok ?7 be formed \bﬂ muem«\g \M%maﬂi@ omd @pﬁ\_ﬁ
“the %VKCAQ/{/V\@ 5

’_W\avx‘h/\m S\/\aM \F%\FOV\/'W\JM\}\OL‘H\Q bavw\cQét\ﬁrLS (S
NPV, VI
R

—— —_— —_—

Doy R.= BV BV RV DRV TR

@ For the LCP (l\/\,b}j Lot M:(:O l] and
\7 b\ ‘ .
@ b= [E ] ) QUJ\:QWY\\M “H/\,Q. \/CL[\A&S o‘F b

P

Lor hick e LCP g ne Soluch e .
2 | _|O | X b, X
o= [@J B L \MXJ ) L\oj = LJ -
O = % +b, 1 X =z O
O

O L 2x, v+ X, v, L X, =

Exams Page 11



Z,Z0 =¥ ’LX\+>;/L+LOLZD = 5L>/ '274\
v

X, 1< m{ﬁj mg}m»&d b}j X»ZO

We. cam anwa hnd a
Solutien (¥, %) fov oy by
o Do amy o, € R %, con

bho OMoten 2  b,+2x 20

1
v v

Exams Page 12




v , = — — =
(age 3, =2 =¥ =0 = 2, ,% =0

Z <0 = (27/,+><2_+LL10 => x =-b,

VvV

O sub.
220=2  ¥xb 20 => —p b0 = b>\o

=0 =» -b,z0 = \0 <O %% ~
> by
\M
Cose 47 x=¥=0 = 22,20
XL:O:> -Z—%/—\—\g 2 O =2

X =0 =D %“%%M}{\o‘>0_‘>

| /f\w
R

Cd\mla\-n fr\ﬂ \(\QSU/\\\S/ e %CJ\

Nogo\ ,\m_— I

2P Who] -
5, \03*/ j/

——

L S

Exams Page 13



