s Sw&)\o%mwo Foptoination
Lot
H‘\%\\\b o\ and. Vollogetin D&‘kd,v\&

IF V\'\ Qamzu\

Touk W ot Daw»{\ ge%@\s



OOTLINE

- \nBedwckion

o e et

o ConCMslans



TNTRADNC

-

oW




w— Toll Roads
(O us Highways
' Interstate Highways

0 25KM 25 Milas




 — Tﬂﬂ Hﬂad!

(3 us Highways
. Interstate Highways

0 25KM 25 Milas



ToLLboe TH PRTCING ON TREES
Cliguat Hee T=WE) o edges

L urontts

Customss i : Poﬁﬁ\l\ P, & \AW\%&/ 8;




ToLLboe TH PRTCING ON TREES
Cliguat Hee T=WE) o edges

L ugrends

Customss i : Poﬁﬁ\l\ P, & \AW\%&/ 8;
- %oa\: asign o pa-WuE price to

eadn QA%Q/ swdh b e

ool pelowme 1s mapmized




ToLLboe TH PRTCING ON TREES
Cliguat Hee T=WE) o edges

L urontts

Customss i : Poﬁﬁ\l\ P, & \AW\%&/ 8;

. %oa\: asign o pa-WuE price to
TN &h\yz/ swn Hait the

ool pelowme 1s mapmized
v tejome due fo cuglomd | ‘ A
— tofeh PRR ofF B when T does L exceed B,
- 1o telome @ all, otherntsd




EYAMRLE

A0

£ 1§
lo 50

3Q




EYAMRLE




EYAMRLE

Lo
%&»0l

k‘BO.%.G‘“

[3@1 D’\ﬂ} [901
fotal 1+ quo




PREVDOUS WeRl

- Tolllboath praofem (on trees):
~ X -lhod © Guwswam € ol [Sedk ‘5]
— ok w\%cv\t\\w\ ol Sinle ~SoM®R cage 3
= OG“"\‘)‘\“\““QWQ\""’ Elhassions ¢k, ol. Tsh6T fog]




PREVDOUS WeRl

+ Tolllboath prodiom (on drees):
~ ppX-hadk ¢ Guswowaw € al [Seok ‘o5)
— QXL %\%@V‘\t\f\m ol Sigle -~ cage 3
- o((@%\m\aq\)m\{;: Flbassions ¢k, ak. [ShGT fon]

« W %\r\ oy Prddem  Con Smgle. Qolhe) :
~ - Braest and \!&\Qs*o\ L<edr (06}
- 9(\9&@» (RPN : Dol com and Bl [Ec (9(91




PREVDOUS Wekl

il sy g
sw\\\\v windeed iy

,,,,,, : - -
w\ptoo\m&s — - &5‘— -
L Custonds R -




PREVDOUS Wekl

S\N\\\\Qf winded anlipd vl gm&)\)lé ?C\C‘/\v\&

M Podwds [ - ---e- -
L Gclowsss & - - &B‘—- - A
- ot ok weﬂ\L; Wil wenbion @A\d%

- 9(\93%1\3« KQ&A\-— appfof. ¢ Gurusam b al. [Sebh o5}

-~ &,C\Q%w\) ?MW\@AM\DE\;H: Domaine € al. [Sedk ‘o6
C/N P\ AW $ﬂoh1, \c\mrob\wss otééww\fH on



MACN RESUCT

dfarmintstic o»\@g thw Wi o
o Loy / legsgm)
b Ldlootin Wo'w\x\ on trees



TRE KLCOFITHM:




KLMOST B AUKNCED kL~ DCCOMPOSTTTONS

- o e T= (VE) Can be dQCow‘BQSQA 0 £ edge—
duéxo‘w\t SuWoeRs , Ladh O%\'OQMA% oC\E\[ K) QORSQS




KLMOST B AUKNCED kL~ DCCOMPOSTTTONS

- o e T= (VE) Can be dQCow‘BQSQA 0 £ edge—
duéxo‘w\t SuWoeRs , Ladh O%\'OQMA% oC\E\[ K) QORSQS

« CMHONES | 1S SQ?om‘veA
when s, and £, testde
in dibverads  subtrees




REPEKTED Kk -DECoMPoSETEONS

nd = \HT%;\ %ﬁ



REPEKTED Kk -DECoMPOSETEONS



REPEKTED Kk -DECoMPOSETEONS

PO e :
.. Ao(c.%%s%
lewels




REPEKTED Kk -DECoMPOSETEONS

AT/ AT -
CL L %,%4 (me\s




NEED O(A)- APRoX ok ..,
& \v\?w*‘ ' ’H\eﬂ/ T':? ('\[LFE)/ U\QCOM\)QSQA ‘V\(LO Tj,’ --.‘TK
Lot a0 customas i P(Xk\v\ A \gw\%fbb B;

. oddiiona) strnchuge,:

. oSaoA‘*. Fid, \QV‘\C\W\% SAOML,
ME—>R, P NMoWzeS
SVt e




CONGTHIT- BACTOR.  PpRoXTMA TTON

EoR

K— DEGOMRLL TTONS




No TNTFON MO TERWINOLOGY

+ skeldkon § = winindl sulatiee thab spang al
Inteiseciion ¥erti(es

¢ S?Q,Oi.(h\ Vefig = ‘ 2 . ‘

Wnelsechion Wiices + ‘

vefies tn § withn c)w%vee?:s Y ,+

J




Chst KNKLLSTS

. revenne, on, cuskomer U
oubsde stelekon  + cx,\ow\% skelelon

e Co4e T 3

. Co4e T . A
m((&gﬂ\sbe}% \ < Q%l__f e

4 T J
h&\“ﬁv@m > @,?5 ' v b




CASE T HEGH KEVEWE oUTSIbE SkeleTod

: m«ﬁ\mé wark eadh of T, T, as achie [tciie

-
4 V4

N



CASE T HIGH TEVEWE oUTSIbE s k(e To
o rondonly vark 2ok oF T, T, o achie [tcive
. sheleton and, Wackive e 4
Hee ZETSR sdd g ﬁ\\‘g\ é

Lot Seer

0; N




CASE T HEGH KEVEWE oUTSIbE SkeleTod

o rondomly hark eodh oF T, T, 0¢ achiie [ludhive

. skeleton and Wwackive
foe edges ore sdd g AA@

Loc \eer

{ 0K

o Lot 2adn ackive m\a\‘m@, E |

Conriach skebdbon  and Sone

Sngie- soulce Indronte 4



ChSE T ' KIKSLS
cldim:
[N&lﬂw&, from ouliside. | 4 [SO\,M% (\exlwe]
stelelon of eadnsiotren| T L tn epT
prost
ol eadn sustioe thal we Sdie, b singe—souite
nstance,, Ul oWde- sedekon conane >

SAME Tl W T
a4,




Chst KNKLLSTS

. revenne, on, cuskomer U
oubsde stelekon  + cx,\ow\% skelelon

¢ Co4¢ T ‘ ‘
T \
m(&geﬂsbe}% \ 7 Q%J >

« C042 T > . J
+ Z
ho‘rka\;\“ﬁv@m z o ' »



CASE Tt HTGH REVBEWE ALoNG SkeleToN

- ol hon- skeeleton (QLS&S a0 Sold Lol Grew




CASE Tt HTGH REVBEWE ALoNG SkeleToN

- ol hon- skeeleton d@&g a0 Sold Lol Grew




CASE Tt HTGH REVBEWE ALoNG SkeleToN

- ol hon- skeeleton (pb@as a0 Sold Lol Grew

e QS @ “negl—

optina)” ?w\i\;& SChENQ,

DES R 0, seb et

s B Where 1 1, Aé(b’\ e Lo eodn WAL ©
Q. lA\ = OUO%G\M)



SEGMENT
GUE SSENG

¢ 05U Yl \é(b’)
| (€ kanow
n, G ol ez ()

‘« N
uvloel ot QURESES
S

'A\\ng\)\
= [oClag(al]’ ®)

- ToClalmil 8™

\Y\ 3



N

Y

RMDOOMIZED  ASSTENMWENT

H eg\%om, it eq\wv\ \a\ro\w&ot\s‘{%@ !

1) Concenttote price on bekimosh 20\%6
& T (Sﬂ 0 O © Q) 0

%) Concentote pice On rt%\éu Wt Qo\%&

G wew




I

ENOOMIRED  ASSTENMWENT - ColTINUED

) Solukien Yo L -gide Angle -~ Sowrce Wwelonce

s ‘Q\Ad\&\’ o Cugdrone 1 N\‘mgﬁ (<), B2 2{@' ()4

Si ISTCh & ? t‘




_gu—

ENOOMIRED  ASSTENMWENT - ColTINUED

2) SO\W¥\OV\ xco \QQ\-—giA,Q/ %\\I\&\ —~ SoWCe \q\gm

e ‘e«d\@& ol Cugrons 1 N\‘mZQ(& By - Zg‘g(g)}

W) So\ion Lo v\m&ﬁﬁ— AL s\!\&\ ~Sowte W

N




Chst Tt} KNKLLSTS

o PeeNWL, er QM, m&‘mm { a\@v\% S’\de’m
Compkes s eﬁw\w’ﬁé + paral Seaments

A
>

S —



ChsE Tt KK STS

o PeAWL, Y(( QM stsrow { a\@v\% S‘deﬂo“
Compkes s eaw\u’ts + paral Seaments

Comp\ee {egwc\s 7 74 2 \
|
cose T 9 N
£
ol velewe. o S, OpT v»
P €63NN5 /



AN A SESs ¢ COMPLETE SEGMENTS

Same  (\alnin
tn OPT

A
{6

Lo )




A SES ¢ PARTINL SECMENTS

oldimt
E[ raren, o ] . [Sam MWQ’J
\"\%\N\I—se%\wtk © [ n opT
Q(‘ocr\'

Tt eadn r\%\% AL Single —5ouste, \nGrance, we Sole,
OUW ol 7 Sam fRIANR \n oF T

Z 2D}



CASE T ROTTM LINE

Clam: the rondomized, Prce q%\cé)mut %vw\mm‘m%
& corstant  frockion of diRke o BMal felenue
alo ) e skeleton in 6@&1'0\41‘9\1\




Chst KNKLLSTS

. revenne, on, cuskomer U
oubsde stelekon  + cx,\ow\% skelelon

e C042 T

’vaeﬂM A

os((e shekerd

e Co4ZI

ol vex\m b T

d,\O(\Q =

NP

L

S

</

.
%

/X
v Nk

<

J




con e detandomized, $




REN QUESTTIONS
. 'lmQroxfd ool | even for \\ia\ma& Qvo\o\m 2

° oW\I’%\oM\ o\ﬁ\}c&dQV\Q [



REN QUESTTONS
. 'IMQvaId ool | even for \\ia\ma& Qvo\e\m 2

° oxo\z)\iﬁow\ o\w\la)é\;\mé [



