/_eatwc o] LLL@
The Lova/sz /.acajiﬁmmf\

Ano{'ﬁu‘ Waa o a"b e W "hoHln:j baol /m/ /en s Iy

b hed o b e

how b we kaow i€ thre, s )ooshLv'VC )Droé,aé,'/,b Hd:(?
pone occor? (or s &)rob PLai @"/'t) peeurs <
M: Union bad
no asZJmPchs P [UA*-] £ ZMAZ)
on A*-\s wrk W each A,; Occurs with /)r‘ob I3 |
\nd&‘)%de/h(ﬂ -H\M nee,gl ﬂ)éLn Z-o 86} aw(.)]‘;\f?j [n kfﬁshg
2. Sum &

1t
p ‘ . . b L Il:t( . #l
l[(: ’44'5 }“Aepevv(en)\(- + ‘nonfrvial " :e nonkeivid =" (A

R‘ZUA,;] < |- Fr[/\/_%—*]

= |- Tr Pr(/‘{'j\
\rprtaed

1 70 XLWAYS ]

Wht if :erls have “Some " I‘M{ef endence 1

d_@& A “.Irdﬂfendenll'h OQ B,-—-Bk i{-‘ vV T S[K]
J+Q
BLANN Ba.l - [A) P LNB]

e Jes ?



Lt &

d-e—c' A( Ay\ tvw(:s
D = (V’ E) W\H'\ V =[n) s

| def)mlen ij abomfk of Al“'An ‘

\ each "‘fﬂ; ;na/ef;gnd%f of all A Hhat chonlt
ohbor ] 0 :

iy v D e, all & st (G 4E)

Zow.gz ZOLJ ZEM& (Samme,{'r‘ic wrgbon\
A\...A,h cwents st pr (A,J £ P Y A
with  dgedency  digrigh D81 D bs oft dey
Y T 0 esree &
& eto(ah-ﬁle :)Tr/\,,,\ e

Pr[/v\\ KA]?O

A=t
A”) ll'leitm X ' )
- Hew . deglee
L‘lﬂ . St'" Sm é'— X’ ) \s.o\ "'/Q) / ‘!:N"d’ 4
loe%rc, m /.1‘0" each S)\ “"k“ﬁo{'s a,(‘ mos?L d’ Oi%f % s
flow  m WO{' § $ R."I
fep trided > e(dn) 2 2

Hen  Com a—colov‘ X/ 54‘ each S,; not
MONo chromatic B

e, Ovl s a hJPW‘ﬁmfA
each con '}Cb;n‘m:) j nodes

QJ":)G«S

w(‘}/[\ W\e%?ﬁs)
& each 'm(e/se&*&é £d ofter



LLLE)

P,
Color  each elf  of X ved/blve with (Pmb fiid
Ai = CW wa' 54- manodrmﬁ'c
- (-1
?”— ?{‘ {. AA—‘B = 4
A wd of ol Aj— & ’51/156 :¢
OIC;P%AS bh L4 oThr ’43
Since ZFM*D: e 9’?“_1 (d+) £
LLL = 3 3 -co/mwg
COMPW\‘soni
# edae.s: m '&4{‘)25 =h
Site oﬁadse =4 s12e opdbe Z,P
e each ed jniersec s
M= a | j:d 0 Hers
Z-
drl ¢ 2
ATE
A se cond a)o,)li%ﬁ'om' o o(e/; ena/em,e In m

él‘Vcn CNF 'Pormv{ﬂ SJ‘_ /Q Virs  jn  each c[awse

 each Ver jn £k C/uuses,

lQ . (ﬂku) ¢ Hee 15 o Saﬁs%iv\b QS5 ,»,m«/’
=
Al



How oo You 5_\_1(1 o soluhon?
\J

Far'haﬁ 1'\'% {OY‘O %

Z_OVﬁ/. by A [77§ non-Con 5+FUL'HU€

[ho. fask abom}'km fo Qmpl so[hB

B%k qul mdomlﬂ K%ONH"M

°
©

©

Moser 2001 ne h:),\ole e sfricfions

o«

Mosor Tordas

[
[ 4

oo Jard
Moser Tardse s ey

JLEY jiv&v\ S -
cach S, lecsedks  ed  ofter SJ's
oo (de) - C & QJQ—I ]
on  Can Dind a—colovfb of X s
each S : nol- mon oche s i
™ hrvm )00[3 A V",o‘) X\

Mosee  Tundos Alqm“‘m :
(N l-co\ord 0.l

(:),\ \,ﬁ»l\c e s o

elks a}X Folomby

Mmonod che o m«,\Li

B AT

et

c Se'f:

.f\‘ck OW‘E{MD monscheomatic S

" (‘motmb (feass! f}" cd fovs

h e[f:m&\ '1'5

(e @

/M0S 1‘-}orvé/em5

S,



e (5

boo ged 0~
Srecim\ Case & Shwer aljom{"m«'. (Bef—k *\/slon}

S‘*“V\Dar AS&W“,HW« 9
ket D= dld N3
D=4 Hﬂ +1,

6 D(I#M.ég\&
Lo Cind) 2 @\
(ae CH) 4 9\033

'%p ‘l’oiw\)) Q55U /Q 15 Consﬁwx{'

Alﬂon"ﬁm p G‘svom 5[ Srw é’X

'F"FSF P(LSS‘(
f;" each ) & X
it \) {5 “saved do ﬂdﬂllnj
else Ptck color €§red blved (in (omm‘f,
COv\s,-der al S_i (M{umgho)'

it S, has A }o{s all sume color

A
+ /lo /a)L,S ),\ a/'/*br Co/dr‘
H\M\ S,( LeCOMo olm 20rovS

+M{ ()M:a[ﬂfei }0[‘6 l)ecmw. %ozan !
h]f-s i"‘X e C’Zﬂadl Ht/e}%'uw‘ss

H\ S,i pot \3@{' 2= colored  Hen SA' .
Secand Pass
th COION\N\—) O‘\‘ Su rvww:) 5,{ Via lofv (—C Qrcq

(lﬂ now all

Ser vives “



LU

Blﬁ @ves{-\on 5 .

(\ \ Boes W Wor k €
(Q*\ ?\M"‘\W— ®

,&nm\aﬁx‘s \
\ |o@$
A hett . ae P urs.

Co hs\der o Sinﬁle S.&' e OQ' P\-s \0\3 P

.
PFI.S,; Surv{\/e532 Pr' [,54 becomes Mwo“]

s -4,
s Il red
A ol blue

0 O

\/\/l\nv\ \s survival 0‘\\5‘6 + Sa ‘lnoleponfl%"}?

ok W (\\SA-ASIB.*(? @S.

S J
S

[ sihsthes, Msaf !SA: -

S K —?reez_@s => S,[
ne

fs in S, *S'j
‘ F >
(5\9 kJi 5 s Sy 3 S-.
5.0, ¥/
NI Cavse Sy S "
S*f\g’*(p Yo (}(‘teze P*’S l!\s-t*q:(}
“% S.L*SQ Coan

ko 2 colaneA



L@

\)'5&((\«\ GMFL\ G

G & -Y\od{j \/ & L\M—) &WGJC« a(. ns SA\

eo(%% (%\ cE S 58y
r\{\i(_e .S ov\I:) de‘)e/wls on o-p\w* 50 uﬂH\M
d(s\-mce £5
o lufron i (o S Mg\‘{'\m ]
5 e‘l-l% vi LLL 3 ¢ ‘S:O(‘ sorvwws \/Ila CmA“‘"""z

Ologrwe ' o ke (st pss, el
Claim &\IM\ Wigh proh\
all 5urvi§r\'~3 des N
site Ollym)

ér Qorm. Com 'oo nemls d'ﬁ

Corr Oy I Constamt
¢ loum Q-L
O(:{2 g )= ()m \

P s el e
:j»(:)('n\ ‘I’mﬂ

WLU‘- i) ﬂ not (gy\s{'am{'?
COW\QM

(e cvroe own

Proo(x\ o—? C\MW\ \

C °"*P0“%'l' C Suevves

Whet s @wk *Wwi\‘

\x (— 5U(‘V\‘ ve 5) C,OV\$I‘ de',

bist 1€ € H
i (\\) all  nedes T are
=4 i G
(\ & Commect )(m\,,, ‘w T of dos‘rw

cenne ¢



?‘\ckivj T &Cecolilﬂ = 3 T of Stze = _,_C‘_\
d3

& C Sorvives T C also  sorvives

::> ?r IT sow\'vcal = ?f‘ Z- C SMV‘.MS}

Wkt s BRL T svevives] 3

¥ S eT ) 5. sucvives if

4

(\\ é.-avwawous
) next o dﬁwauovs 5)-&:
Wh‘ck "‘\PO‘&, H’j e«l%m

wle &5 # S
Yhao 5 N 3 ,—;aﬂ Since S ¢ §3:
L ae  dist 4

fe ek 5 eT k
qn‘dé 5; 'Y‘,oﬁf’i\"‘e‘ W&Se{‘ 'Yroéﬂ 3. ) nbe ofS; S %-l' \\5 N
Mo s
0.[[ 53 are d,l‘s\'lo wt Choice
(-2 K
P Lallk s, bo;m‘w}j £ ]

BIAR
Se  Pe 1&,“ S; 5oov\¢e3 £ (A*‘\K 3%



L®

Sich [mO e ‘}1\9@ 50rvives,

& [ wns  owbleary sef,d s w
have @b:\ chottes of

we
all

T & need ho B A2
Jutt  survive Uﬁﬁ of fewwm i

uman b“d.\)
k""‘e— T S on o L'Wﬂ Svbfree  of sizel
, y) >
n o orph @ of deamﬁm’d(d"\ .
B mlabel }Q}M in \
doye D oon o s 7 # Ve of se B o Oey
REIY N \ yA %D\U\ ( o
%(\mw\\ % L m (,UNPM‘Q
il "
‘m‘{'\uéor aloove
5’*6(‘00‘\’
Bl % Toes & ske 4 et sorvive
= W
- . l
NI W ety [3DLAA ]
A Y S—
B WS o W;:o_': o iﬁt\lv&lm £y

\ord,

= § az 0 Uem Yes demm 15 6(10)

v

F o0 wnes sorvige i eppecubiom, ten  Mickovs 4 =
P(‘L more. Fhowm k’()(l\\), ees Survive_] < L
e S
F\LK K so

50 ) Yhat- H’”“S s 4l | Co 4ree SUTVWIES
FP[O‘M:) tree  svedives ) <k (MLL‘ G‘EB'MMUL ur tree ‘WMW’\



