5. Of:her_m%pk r‘epre;e/m‘-a,h'm\f

In the spirit of Koebe's theorem [ one can
(miider other represenfibons of graphs by
toudiing or infersechny geomehqc objech . An

old acpem problem (v  Fus FdA s Aue &0
Scheinerman |

Problem S.1. Com e verhces of every pLaAqu‘ gph
a be rcpre.ye/vd'ed by line Jegmem{] (n e plane so

that  two deqmenks have & pank fun common if and
only (f the cirrespmding verbces are ady'a cek jn G

For biparkite graphs  Ihe answer is e . Harfman,
Newman | and Ziv / de Fraysseix , de Mendez and Pa
Showed Mar iw Hus case it is pfpicient b wse
vemcal ama horizambal Segments  without in!-roMcA'ké
awy. preper (ossing.  De Pruysse’x  umd de Menmdez
eknded fus veout b 3 - colorable plawar graphs
puk e B lirechims  are nob alwagys Swfhcient .
Tn {ack, for gemerxd plcuuu‘ gra,phs we do not even
know £ A represemhah’m by conhnmous arcs (“hing’)
A,thgs Ml’fh’ with the Froyer}g fhat +wo arcs camnot
nterseck more than mce.
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Problem 5.2, (Harbﬂf'fh) Does every planar 4ph
aAmit A shrzu‘d/kl'- [ (ne Aramng in  wlich fae | engt
of every edge (s am inteqer.

Conjechure §.3, (Papadfnu’l'r‘fau-Rahg'czclk) Any 3 ~
Cmnecked  plamar graph coan be Adrawn w he plane
M poenbly crossing Shaight-line edqes so fiar
for' any ordered pair of vevh'ces (W V), fere is a
pare Pom w to v almg which e Eudidean Aishna
o v shidhly decreases .

IF is not harA 2 show Haar Ky ant Ks =
camno b be Araam  wifk  fue required property b“,_
the former S not 3 -comnechkd anmd Me latder (s wof

planar .

Homework : Prove Fhalr Kz‘ll CMMF e Arawn
with Ne required property.

Rehurning to the represewhahons by horizmAl
amA  Verhcad Sed*me/uhl we cam O'bVl'alulJ ectend
them nh nonsverlapping  axis-parallel reoma/‘ejl

wnh'l each ed-Je sF a neoh»g!e
Becomes famgent +o +he edge

rt wﬂwr', amA even fur”ha‘m
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The gueshiov arises : Wl dAa qp@(ﬂks G adm b 4
rcokwﬂulu Aual , fak :'sl A re,prese/mi%'m 7
B Veahces b3 ax(;-yamlle( rccw{f.s ha

frvm a h'h'ug of 4 r‘eoh/ug”kf such (Tuh
(. $wo re,c,bu@fu are faugent (€ aud @”8 ’

the Cor rc,S()mU‘g] Verhces are A.Ad'aw m G
2. ho feur rechwgles share 4 vevkex

Theotew 54 ((Angar Bkukerffakn{) B S aq
— I ' 4 47
adm iy 4 redasgular dual if and only (€

[. ifs exterior face (s a guadrilateral -

2. (13 interior faces are bramgles .

3. b has o Sgarah’ny biawgle,
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A gxph G Sakictying the cmdihms [n Theorem S4
cam be Airechd aud splik inkp fwo a‘d""":‘]."’;’f“
swhgraghs Gy and Oy (where (e subsonpt “h "
md v Shd o horizaal verhcal ) guch
fhat He cowmberclockunse order if Haeir edges
around eadh  internd verkx s -

in-edges in G | out-edges in ¢,

out-edges in Gy | in-edges in G, .
Lookiug ak Gh @M G’y)‘_ we See f[hat +he l'n-eddc_[
anA out-cdges awt separated atound  can pont,
anh  brth graphs have mmly e Seane aumd gue Srul
Xin He developed Several effycient Man'l’kms for
Cmshnching  fwo Such Adreckd  pubgraphs for amy
G Sahstying the v YUY, K from where . me cam
sbiain & echrugul ar dual represewtabion st G

Dewote the faces in G-h (G'v) Separahing
e in- and oatl 'etljes aF an inkernal verkkx @y
b%} lower (u) and upper () (’e#(u} and right (L) |
I’egpec)rfvelg), For amy face f in Gﬁ (G,,)‘ let
d“’_) demote the |&k344\ o the lmgg,si- “monofme "
chain oF  (aces Cmneding the lepmost (uppermosf)
free to £ . let fhexCoordinates of the vevh'aal
Sihes of the rechasmgle that represents u be
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A(Ceht (W) and 4 (right(w))  and (eF fhe Y -Coordinaky
ot the homiaal gides st Iis redangle be
4 (wpper(u)) and A(lower(w), [

Given a rechingular -Hla'ng (a: in Theorem J'.’f)
i e property fhak ne four rechangles share a
Caner , we can number the rectangles as [ollows.
Let us give label 1 4o the rechangle andmmug
the lower left Corner of the big reclamgle amhuu-
ing all emall ones. Wohie that me sf Me followrng
two possibilities holds :

[. The right side of the recinmple labeled | ;s a
full Segment in e biling
2. The upper side 7 the reohﬁsglt [abeled | v5 4

full Scgment (n fhe bling ( thar is its exbensin,
by & Hmall amoust would ok ink amslher piece ).

i e f‘"n" Case j’kn’u‘k re chamgle I inl a veyWweal
Seﬂmw o fke bomwlmg o R, n Ie Sserd case
hrink F inlp a horizml] mme. Now anofher
inner rechamgle will conlain  Hie lower Jeft corner
s R ; lek's labed + wmh 2. We omhmue (s
procedure umhl we run ollt o rnedzma"cs i

all internal rechagles gek abeled .
Now follow (he Same “strinking procedure”

at the wupper leﬂ' corner of R ,  OmA wyite Aown
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the sequemce of the labels of fhe nternal 'rcch.quq
as lthey disappear . In fais way we sblin a  perma-
o of bhe labels. Ackerman et al. showed Huat
Fis  permulabhon ani\/uclg Aetermines e Combing -
berial type of Ime Hling .

Lemma 5.5. Let (< be two labels.

(i) If ( precedes j in the permutabion , fhen
reckangle 1 (s Completely to the left of
reclangle § .

(s} L } precedes [ in ke permuwiabhon | fen
rectangle ¢ 15 Cmpletely below recrangle 4.

3 = permumh'm 4135 2




