EX‘LQV\A'\V\OL,) ?a\r-\—'\a\
Representations  of rProlpe_w
and  Unit Tulevval Gva?l/\s

Pavel Klavik

\)oin-l- wov\c w\—H/\'- Jw\ Kwal—oc\/\v(l ,\'/0"'\ O‘l‘ac,/\-\l
l%v\aa Rubler, Toshiki Saidohy Harvia Sauw\&ll,
and "I_owniz Vu\\s‘ao‘r:'.l.

SWAT 22014 — CoFemL’\b%V\



lntersection V‘QPY‘Q_SLV\'I’B‘HO"\S @/
\

—3355'\0&/\ cets (RU\ Yue V(G),

— ewncode e,é%e_s 'b‘ﬁ e vsections
UveeEG) = P, nRy + 9.

! t —
— —4
—

G 0

lnderval arnphs (INT): Each Ry is an interval.
-2 A??\iecl wiotivatous ({3'\0‘0%‘/\, e‘l'C-),

D nice -H\e.ore_"'ic.;l f:pwo-pe_v"l'ie_s.
—




(B'\ob Picture

—’:ﬂavxﬂ hlfervent q\n!o‘f\ clesses.
- Shdied hwo duper of queshous:

° IRLCLOO}\V\‘\-‘";OV\’ ea'u\vale+ C‘/\aYBC‘LQV‘.l'L‘b"-"ov\S

e C«(‘bSS'\C'u\ C\v;p\f\ y\o(‘DQr‘\;\LS K
W\'BX.C“WU\Q.l co lovi \noxl b\aw;l-’-mn'lc,'\""‘:).
—_ Su\w\:r'\c'\m%\\s, wot V\nuC\A oglo M-\‘V‘%ﬂ

\Xe ?poql:oge,: _ S_\-\,\Aﬂl of S-‘-wuc_-\-v\ra\
f?v‘opZV‘L'\Q-% 'D'C gslovwz_-k-v-'\g v\g\)he_szv\'\‘w\w'oms.
i

—PRestricted repregentablion Problems:
A"\A';o"\'b\ ww&-(—raiﬁs ?osz_c\ 017 6&1.




fPaV‘""\'B‘ rke.pr‘a_sz.n-\-a—(—i ow Ex-\-e_V\s'lOVL C'RE'PEXT)

—_ sz\n_v‘a\‘.'z:a-\—io\n oc re_co%vx'\-How.

IV\ wk'- G AV\A O{_Z‘
Queston: Can O de  exdended 1o R

22 4
\@ — — — — —
G

= R

2 Tbv""‘h\ Y'Q_'Fv-e. 52\/\4%-"“!0”




r-Pav--Ha\ rke!ara.sz,w\-w(—'\ ow Ex%—ems'low C'REPEXT>

—_ GQNz-V\a\'\'L'a-t—'\o\n o*c rz_c:ozami-Hovx.

IV\ M'L'- G aind Mra IP‘ov-"“\‘e\ Y'Q-'F"f“l$2\/\'l—o-l—ioy‘

Ql&e_s\—‘\ow Cawn 61: ’La QX‘LQV\A—UJ ‘LO &

g 2 .

G R R

[nheoduced: K. Kratochv!l, Vuskozil (TAMC 2044)
= RepExt(NT) . O(V\")
- RepExt (PROPER IMT). .. OCuw)



Previous Reculds

PLAVAR :

o AV\oAzlimi [ Bartich, TFWHI Je l.’m.k,
KVﬁochvflera“*iamaui, Rutle (sODA 20m0). llnadv

'9+ra'\q\\'\a+—|iv\2_'- cPav*-I—rQaS/\'au\" (6D "o006). NP-c

° Kuv-o-‘-owsk'\-—-klwo_ M ithovg *
Jellvel, Krz«-\—o:\,\v"ll Rulder (SoC6 2044),

g



Previous Recultds
INT -
* Blisiug, Rutier (SobA 2043) [inear
* K., Kntochw{[, Otachi, Saitol,
Vljs(c.o'c‘:\'\ (2.0414)
® Minvimal obstruchons: k,,gaww\n.\\ ('Z_O’IQ)

FunN,PERM: K., K"‘+°‘("V\'|,Kn""°7"jl‘) PO\
Walcaak  (ESA 2012) K

CRELE: ChaplickFulek, K. (6D 2003)  Ppoly

|'\v~.o_av~

!

_— !
TuUuwN PERM CIRCLE




Previous Reculds
CUHOR:

KiKratochvi], Otachi, Saidol (IsAnc 2012)  NP-c
CoVTACT PLANVAR:

Chavlickl Dovrdec, Kvatochvi | p T’lou\hggievl
Shcho  (We Qo044) NP-c

CIRCULMAR-ARC:
OPQ_V\ awnd vra.w3 '\V\-\.Lwe_&—‘—iv\ok.

COWNTACT
PLAVAR ClRCULAR—ARC

CHOR



We 5'|‘MA'U\ +wo subclasses of INT -

Proper intevval ovaphs (PROPER InT)
No propev wnelusions {Rq Q’R.V

— —

—

oL ox

U\n'\-\- 'm-‘-e_vval qvap\/\s (UN T INT)
U
Al “ndevia| e B
0-(: ‘Q,V\O&\'L\ owne_ ., |—‘—l

¥
OUW Resulds: (RE'PEXT CPRO'PER IUT) O(\nq- VV\\

RerExr (unit INT) L. O+ n-D(v)).




Robert's Thaorem (1363)
PROPER [NT = UNIT INT,

H3+L\ema~"'\o*o“\3,

dhis has +he

(:ol(ouo'\\mx6 muvfma-. /|\¥= R~ G
N

PROPER R 2 _unvIT
-—d

PROPER INT = UNIT INT

?To?a\r .lv\'-\f—vval V-Q_PY‘Q_SZ—M‘\';"—'\DV\S 'TO'POI,OG"]
"O"‘I‘J The lec'\'—'\m_v'\%\,\.\- OV‘CLO-W\IA% W\‘b""LQ.VS.”

Uit indevval represeant aions GEOMHETRY

|
”'Pr-e_c_;sz %,eovv-e:l—\r'\c f"SH“-OV\S w\t,-H-e_v-.”



RepExt o\is-\'ihal\u'\slm_s thege %vapl/\ classes

l..........-..... o ometem @ o oo oo .._.‘
% — —

aR!
Exdendible a¢  PROPER. IWT but  wod
=5 UNIT (NT, '

O\A.'\'l-\\NQ_'-
(A) RerExr (PROPER. VT,
@ Rerbxr (UUIT [OT) Using L?.

® A\-\.Q_V-u\a"—\-ve, B(Oé\or/“l‘uhw ’&DV‘ rRE'PEXT (UUH— 'NT).



@ Re?Exr (PROPER 1WOT),

T
—+

L‘Z:S;'\' aud V'§0k‘nl Q,(mLFo'lwl—S A \a_e_'z\v ‘4l
$ 3w cnmLtz/v"\\/\o\lS Lo (L4 4o N”bl’\'\_:

o< 0<@< 0.

‘bav\q\ et 3.t Fovr a2 coniacled PrROPER VT,

He ovJ—c.n'\m}S < is CSSG.V“‘I"’B“ﬁ UM‘lO\l,qe,,

up o a vevevsal.



@ RerEyr (PROPER WT),

Co 1+ s S'UL-C'C'(C'\QM-\’ +D Cl'\.Q-C-L( \x/\(~e,-\-\.\.o,r

<0L 1S CO‘M\DB'\'HD\Q_ witHh << ov MVQVS'c‘.

COV\C,QV‘h'\vuK COV\\:\JLC.-\—-E.cl cowq‘)ov\e.vv\'gl "H/\Q.‘S
awve ovdered fvow lafd 4o V{OK\A'\’ ().

OO O

C, 4« C,a- aC, 3
The Fbv-\-‘\a\ vae&uz\-lv'«-mu\ hae 4o ploca

mderals of  eaclh c,ovv\lo»owz_w\- (,owse_w\-hve_lu\.

——




(2 RerLxt (Un 1T 1NT).

C.O v ‘)va,v\*‘- < AV wo (Q\/\.%g_,v- -\\,\Aﬁ—lPe-V\ &ZJA-\-\.

— ——t Revevs Ny e ovcl—z.rih%
MH‘HH(’"—“ Z 04: C"/l \&/Oqldv
Ch, 4 cﬁ block C,.

We o3 kvow .
\)

(3) We process dhe cowponents (,4--4C
‘GV‘OW lQ_‘('\"" "lO V‘|al,\-\_-
('L'\.\ We PV\SL\ PRCAN C.(-_ as /Cav -l-o

He left s ?oss'\L\e.




We solve 3 sequence of livear Oroarws,

Tor Cp with vicv,c vy

Minimize : Et:=/ek+4,
su\g'\e_ol Jo: Q”L < _Q

Qis ard

va\r‘\zb\gg

'{.+4/

,Q,;_:,Q:-' fove s Pv@lrawv\,
¥ vicy;: {QI&EQJ‘A R

Q.{, sﬁj"/l—g V-i.V‘#E(G)/

L,2E, _ +1+€.



W/
¢ solve d» sequence of livesr proanws.
Fov C{-_ w it Vi<V, & & V! rus\n +le
- vep. 2%
Minivmize Et:-:/Qk-" /’, L to Hee

SM\)"Q_C-" -l-—o: Qi < .Q,.;__'_ N l(.'c“' 29 YOSs‘]B\Q
& exdemd ! _ ! _ 4.\
X s O:\- ,@;_ = ’Q'b £ Vo 15 ?V‘C.Jra\wh/

Q'\,E/Q_/] v,v;et(e)" covwect
t Vi.<\/&: { J / ()’ udI T IOT

i 2 0,-1-€ vivyde) T
> on Ha riau}
/Q’A = E-L-44/1+€. of e 'Pva:v

Cﬁw\\)ow,.—l—



For each (i, we Solve o [liver
?woq\(‘rams. Lo < 3v\o\ ‘FOV‘ —UNL Mvmrsa\(.

@ V;M:?@ w{w\:)'_ ;‘"ﬂ >@
IR

C'/‘ ‘ C/L 4 © o ‘ CQ
EX&M?\Q.
—
— . E‘L;_A p-—-u._—-{ ’bol\n
1 " - <

1t <., Ea 1 es 35 USsyg 'w.
= — — E,

—_— \Lt—A ——

6 A o = <

e

1 Qs 3.5 LSig



The value 9, can  be lea\as clhose w

% _ 1
e -QCV"\CO\»\, :"ln\’ WL\Q—"\Q— Q a{'l._'

TL\JLV‘QI(\O\P&/ ReebxrUNT lNT) cp

The PS5 arve s«jlslaw\s of Jiffevence
C,OV\S'LV‘a'\v\-\-S,, <O “Hr\-e-j Caw -{>¢_ solved

b{S.lVWA, (BQ.HW\MAJFOV‘A SL\owLes-\- fPL‘l’L\
}k%olr‘\x-\r\v\nl %‘IV\V\% V'V\V\V\;V\C% e

O(W® + D)
Lile sie of mPV'\' " h‘mbv‘j




