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38 - 25" Gradso ¢ eI
59 N \ .
—a'z"j— = lzti‘ (‘i"‘jx_)-() oo j:WZgA

55, the corfroid s the %Qobal crp‘f‘!mum./




-
| Oﬁ%{r\& problewm : S’-‘Z-:, ‘d{t S:l >wmin '

w\‘goﬁ‘uha.*‘dj, the funchion {d;l-sf.l l s _Y\_QT COnVeX .

So, the saarch space s ok camuex.

" How 1o calculate lO\,‘l—- S:‘

Draw a cirde Ce of raciug Si and (Q;(EQY‘ at FA'

L\ the ?u"ﬂﬁ‘ﬁ(‘ G() CA
|43~ 8= §7- 40
Tn the exterior &f Co
ld2-8f)=al-8
For m pouds

Drew M cirdes G-, Gy

—> od‘rovxggwg,,;(‘ ‘% tHhose civdles

On®) ceallg .

At cach coll R; we Rave a 8mc{r—a+}¢ Po\anomja,
Qo (YY) +biX+ G Y+ dg

—-SS = N ~ =0 Y= — -—b“

2% 2a:x ~bg 2a;

S _ A

By~ CAdr& o emag
b: & : opg

— ZE:_ , 3&:) QP X PO{#\T

I’S‘ H\ea;{mx *)oc‘u.i’ % withia the (el(, the
apex poik is @ C.m\ou.da.tz;og an;PﬁmﬂPo"n‘t




T the apex Po.‘LC( b olside Hio cell @

? { X apex Poi Ny

cell R Caze |* G50
Find @ poh(t on the bowldaw(.f 0‘6 Re
thaf is nearest T the apex poill’
—+ candidats Tor the cell
Cae 2t Q<O
Sind @ pomf on Tha bow\&awa o} R:
that™is Sarthest 1o tha apex pohd'j ,

(Exémp(a Es)

PGS §=2
P($,3) S.=2
P3 . 6) 83 :'73,

Cells are <wded by three Sigms (57,9.,03)
SZ,: { { 1‘() T‘"Q CQ,“ S OUIScJLQ tha (_lrf_(-ﬂ
-t othevwise
Tf«ey\ the Ofsjzd‘l ve ‘ch can
S= 6, [(x—a)wj—s) ] foesy Y3y -2 ]*0}[(1 7 +(4-6)-3 1

= (@103 +03 ) (X+§) - 2@ +5 610 X-2(58;+30: 46 63 )
+ const



= 2 (6“+0“1+0‘} M -2 (36 +§G‘;f’70‘3):g

4

= 2(5+0:+®) l& ~2(50‘("36\z + 603)"0

: 30y +563 +70: 50, +3021+68>
e ('11 = l - 3 : 2 )
7 ) ( S| +0.+ 03 , St + 63

cell Ro(14.1)  xX=iS/z3=5 Y=lef (LY)=(5,%3)
celRe (-41.0)  x=9%=9 §=th=4 (14)=(G4)

clRa CLA) == t1/e)=] B2 =2/4)=2  (ny)=(1,2)

cllRs ((-1,1)  x=5/1=5, 4=8/4<=8 9)=(5,8)
@RaCol, (1) Xz EYBS, 4= (G (x )= (5.8)

cell ReGIA-Y 1z (8)/f3)-5, Y=y @Y)(5 198)
call ReClA1) X=9/)=], =~e/a)=¢  (1Y)=(3.4)

el Ry (L1A4)  Y=1/i=1, Y22/ =2 a.y)=(1.2)

No apex point Lies
6‘5&"‘& Pont (u the inferor of

the con"z.s'pov\&ia\a cell.

o cadh cell
fid a necmz{(%‘arﬂvéff
poiuk From the qpox
poink




@3

i Cws*mcfo;“ arran%eme.vd‘ o][ ardes. o

@ Compuin,,af‘—ﬂ Iu’\’ersed'idﬁs u‘() drcles
— 3 o(nt) wtersechons -

we d&van A Q—ﬁ?f dfaiL (“TEv’WCHé\Si 7(or Zacl“ c?rtle
cirde Co [ilwel---- [ e Wt ok ?u‘Le\fSeC‘Taﬁsw 7

v , o C2

Ci, = Sorf ol the fu’tem(h'ws
r‘f’: b‘é anales Srom the

/7 Rorizental vy te the in'?u
< )Crm He cenler o() Co. —

(G k0 %) ¢ sorfed Qist
> Wake ng‘ed | QCO: (UEO,‘VC,),. ":'/ ei.&,{:( C&,z' U\Ck,f),
e*‘{f:f (U"-&% ) Uio )

—;{“ each QASL, we create ﬁs ,,'EW"V\ 243*
o@ﬂ«s opposﬁ"ﬁ‘ direFem :

/— O win ed_ﬁ/o ~

\l




@

Now we Rave alk vev”ﬁ(és <?u+er5ec+im) amel.
edges coqnzd‘im} verhices : o

Next, we. enumerate aff the cells

while(there is an wnvisited dges )’{
Choose one unvisited eo(é,e, e arpifrav: [a ;

Naka a new cell K; i‘d"“&t‘ 1ha %‘f 0‘% e,

PL the edgr &lo Lest L(RL) associated with R:.
do{ | | |

Am’owr\% those ulsz.s ood%c’\vx% ’f"cm\ W'ﬁmjé-'_
Pain of Tha 2482 e, C_koose' the one
that s noxX th e {u the cockwrise order.
e 2t F be €7
@e'

/N

v

Pt e’ iKp the List LIRY) cwde
Qibel i as “visited’
e=e" o
hafule (the 25T LQRY) is nak o U&c\a) ;



A(%or?ﬂ\u\

) Dy vt circles G-, Cn i

(2) ConcTruct an armnaamew'f oF those ¢ircles.
3) Conputa a dunall graph, &
@) 'Cmprwﬁ a 'sPan'n?n% tree T o) G
S) Cw\fuﬁ oL wwe,‘z d&mgT : —>S¢5ua4(e 07( (e//S.
(6) R = tnvtial cell tu The sPgURMCR
: Q»pu’to. The objective funchio S
(c:sw?.da coefficients AB C and D
Ay BT Cy <D ). |
Solve a system of aguation >S/H1= bg/ég'-'o 5
- fok p(RD b<7a'Po~‘\~i Saxis‘f%ﬁr\g the sdsfxzm;
 Check whether QCR) Lies iuside R or wét
by traversing the boundavy. of R:
if pQR) fies side R then p*R)=pR):
'elSQ. ‘rg A >0 then

is dosest ts pR)

dse A<o thon
£ind 2 Poi.\t m the boun&ﬂ% of R ook
s farthesk Jrom p(R)

else A=0 thew , ,
fiod & poraC onthe boundawy f R that
WC(M‘W%QS Bx+Cy+Ds

ol by braversing the boundavy of Ri




Now, we Rave a dunall ?mpﬂ. &-=(v.&).
' #o‘} evtices =% of cells = O(ﬂl)
#+ of edges < # of twin mﬁaeg =om)
time T competa the dual graph = 00").
4 7 o
Then, cmfuil o SPG“V\;'Lé tree | o’g’ G

- .
AN

- o

' tree edoe .
dued graghe ¥y
sz:na o vluﬂ‘ aﬂnaT

Wtk -
= & Sequence of vertices vis?‘lﬁuﬁ eacly
edse md(z fwice. '
tun verdices ae decen‘f m oo walk
2 their corresponding cells ma&)'cuevd' |




(EXCXMP(,Q ET)

Now, we can fraverse the Loundarj of ony cell.

Conf‘?uc*igg} a M%rap(v
Dual guaphs &= (V,E)

vertex e cell.
2452 < between Two cells c.o\)‘a(eﬁf t each oﬂéy‘j
For each cell Ry ,

Traverse the boundavy of R

Sor cacn Q&S,( e 7

' &nd s twin 248 el

| 0ot R be tha cell associaded with €

define an 2452 (R, Pj) if it is wot fourd,



, @
Mme (Q}s Mo_‘ e Qas'/t' ce“ i the Sﬂzuence)i

et R be the nextaall ' the Szgueuce ;
modi§ 4 the objec'ﬁ(/a funclion uSin |
the \'u‘foma'h'(k\. a{)‘fﬁ edqe betwean R and R

(ﬂ\,is modif?fa“'l‘m Can be done n O(l)"hme)
Lot R =R 1.

YQPeod’ Thae same Caﬁcd;aﬁdh 0 alsse ;
= find an opfimal poik PFR) 4R

o

Nofe thatl the boundar% 0'% a cel\l is Traversed.
des& twice. Thus, the fotel time for- Troverse

is o). |
mcfefcﬂ‘ e, the I rid Yunnh\g tive s
o D(ﬁ‘ﬁoa W) for Sor‘j"\é_ intersochoms
- O0P) for remaining compufuation
o ot OO fag w)fime  ad
¢ O(K' )space | |
Com improe. te yun nir\j time oty O(yf) ?
Spoce. com be improvedi cn) X
| e kaap?uua fhe mvm?rﬁ twe in O(ﬂ 902”)
- < plan, Swzqu(aorif/tmv




