COLORINGS OF
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DIRECTIONS



GRAPHS ©N SURFACES

CLASS(FICAT(eN oF SURFACES (compact, no beundarg)
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"‘_*EA WOOD THEOREM

:nf.[eorem (Heawoool, ISCIQ) Iy a %""lﬁ’a\ & can, e
2 bredded Am o surfoce oj;e'z}nus‘ g, then

f X(6) < [”2‘_/'7”'_?1&

(when g=0, this becomes heT)

Dirac Provea! that the bound (s attained § aud only
1% Ethe comflcte %rqﬁﬂ\. of order

H(%) : == }_-’H. f+%i§-J

2.
Can be embe dded in the °-°"°‘P°“°u"‘g surfece

Ringel & Youngs (1968): YES Sfor all surfaces exceph Ao
Klein Yvetle,



PL A NAR GRAPHS

P

:bOK‘CoLOR THEOREM : Everg j:lamqr %raf% (s &-colerable

GréTascn TuEoREM: Every triangle -Sree planar grape s
Y= coloerable ,

Acicuie CoroRriNgS : Every ?mer graph has om
awac(tg coloréna, wEing ot most
5 colors.

D Colortns (s _g.uac.axc 4’ ?(’a.c(e)

p——
maotic nuwmber

a.uac_b.‘c. cWwromdaic

every c.\.aclc am G recelves
ot least 3 dustd net colors J

Grénbaum (3) — Mitchem(8) = Albertson & Rerman (7) —
— Kostechlka (€) > Borodim C‘B)



AcycLic CoLORINGS ©OF GRAPHS

| oF LARGE GENLS (”’/f

_C__‘_’_V‘bﬁc'b-‘-fe- (Barocun): Tor every su;rgace. excc‘){; “Ha F(Mﬁ'
-tl,\e aa.ac,uc_ CL\VOW\&'E\L number s bouuded( ﬁ-bGU(
bus Hee BPemwood bYound 3::(7“'41"""*3).

Alberkon & Bermon meaﬂ an wppRr be unaf ?_84-‘{.



Planor Euler genus E.9.9 ?.l.anau‘ cyc:p(\;
%r“-Pks & t°C¢~u5 Yh“af LlS't cotoru\a}
= All ) . ——l
ﬂamee\s L‘ O ( % :.) 5 5
Triangle— ~ :
_"53: b, 6 (%A) I L
fReqaice 5 é( %'!/1) Z 3 <7

cole n‘.v\as




THEOREM (Alon,BM, Sama(ers): let G be =« oraph
emnbedded im a surface of Euler genmus 9. T hen

T

%aﬁ ( G) < 100 %“h ¥ (Oooo,\

THEOREM : There are graphs of Euler genus g
WL\OSQ at.ua,c(,\‘c c,ln.ramq'l‘.«:_ number (s at leag{-

IX/QC(G) > -ELO- %""/(1073)'"]'

Tw '\"‘"R‘“l‘“, Borodin's Cov\j, ‘Fa{ls Lor almest all surfaces,




BAsic FACTS ABOUT ACYCLIC cSLORINGS

(A) G—raPhs with many eolaes have (O&rae ’}(qc:

\%M(c) > Sl \S

Proeg . U,, -, U color classes of an acgele esloring.

et‘.j L “ G(u;U u.J)u j number o.F zdges JOCm'ug U; ek U

Acyclic => €y & m,¢+ma.-1



(’B) Graphs with swmall  wax, degree have Swall K., :
Xoue (6) & f50 ﬂ

Proved bj Alon,Mf.’D{awmic\ & Reed (13%1) bb ?ro‘oab(k‘s'[-\‘c
‘Lecb\wtiues,




(C) Let G € Lﬁ,(m,f) ) fr‘: 3(23-1 ',: Ae a randow
%ra‘)&.. Tkew} almost 9‘4"(‘;,

() [llell &€ 2m™(logn)™| oud =
G e g aclG) =
) Kac (6) = ‘5:1 ;-'53";«?3)‘/7

gkg,{'c,\n °‘Y’ ?£'

e The numl;er of
b(@), 13).

s Tk Yle) is ‘packitened is

Can %g,t “/.,', ?airs o,(: verh'ces flq Sawme c.las_ges,
Tor and TR aeh Fair; ot least owne edop between (s wof
?reseul'. ‘Probabil.i{-j .fbr ot (s
() _2m
£ ( | - 13") Z

At wost M Pn.sv{-c{-tpns inwto ¢ clasces . . ..,

e&aes is destwbuted an a binomeal distrbution

< .%_ classes =9

( {J". M large.).



LoCcALLY TLANAR EMBEDDINGS

lengt\\ of a shortest non-contractble

RN €

EDGE ~WIDTH| =

= gmallest # ©f faces whose union contains a

FACE-WIDTH| =
| non- can{rac'h’bfe c‘aate :

TheoRem! If G is embeddted in a surface S and the
:(.'a.cc- width s “lare encugh’ then G centouns

a plamriﬁ% _cﬁo(lec.‘h'cn o-f,
oaclr:s (u-al»‘n&ers) arlaicle are

-&d\f &faft {—(‘OM eaclh other,




. SuPPese G has (arge. ensugh edge- wndtle A G
=36 2 G ».4. € has (arge face~ uncléh,
« G centalns planarizing cqlimders Q, -, Qgh. (4 S o)

“ H = é —_ (Ql v -V Q%h—> ‘.5 ?LAY\G\.Y‘ (U.Se C.o(nr_c \,7,’ ...’5)
™ E&C/g\ Q£ I‘S P(anqr CD‘-SC_ C_ol_ors G)T) E45) lO)

* Cowmbine the cﬁ»(en‘nas . %@i’ a G&J(@l’f*\a of
$  hewce of G.

G oudl

¢ uses <« coler }row\ H

IS’ a 2-celovred C*at‘.(& arvses ,
oA one ,?ro'w; seme QK.




‘T:’EQRQM: ng- every % there exist an tnteger
—';.r A.t. eVCY‘& W&, Mdﬂlg& daw Sewvwe m\"fa_q
ej( Ewley qenus  ak  wmost 3 with. edge«wndtt, > -

o [XM(G) x)




§ ome OP——eY\ 'prab\em._s_

PLANAR  GRAPHS

t’li Clharacterize critical %mf)e\s .far Gku-atc-(t;
q"‘C-G(vaxgs amd 5- colorings.

A&-ac(kc_ list CO\orinas with 6 colors,

TURE" Fee AcYclLlc cHreNATIC NOMBER

“Hoa.pwicer, CoNIEC

Groyhs eS; qenss § wite Yo (6 = é(%""’) chow Hook ase Ao
e c"'t \J\a\\) e %(%‘h) - c,\Liu..Q wanoers (Su..r#ac_g auraumemﬁ:) ' bq“‘ V\a{‘
e 9(%’“) _Q,L{iw& WALWMOTS bemm&e ”gg swal( wawber 0:% E’_chas,

@]Wkw& s w'[:ke_ best constent >0 sucl, that
H’acﬁw (G) > 'c(xac.(@))z.'




locALLY PLANAR EMREDDINGS

:’_P‘f Ca““ ('oc‘k“‘j ?(qmr 3myﬂ4 &Suw a g—\‘xcd gurface
e avgelically colored with ¥ (€,57) colors?

Wka‘e (S -H\e worst acac,‘/u‘; c-Lromb&_ nauwber -'For
locally ?\aw\cu( W&s ow tie ?w)ectu‘oc plae
"tbrus , K(QQM_ bO“‘le ?

SMALL \WJ\OTw

Auac,(ic. hromatie number Seor Swall surfaces 2
(‘T-?. é?’ 06 / kb, > F /ﬁrus ?.)

AcveLle L\sT—-ColLOoRINGS

[‘P\'-"Pé'-l All og- +Hwe soove -Qbr st Colaw‘
"PJ Ao‘olac, X large- %\'-f*-‘k.






