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Packpacka BepliunH rpada

Packpacka BepwuH rpaca G = (V, E) B k ysetos —
oTobpaxkeHne
p:V—={1,2,... k},

B koTopoMm u3 (v, w) € E cnepyet p(v) # p(w).
T.e. nobble CMexXHbIe BEpLUNHBI 0bSI3aHbl NONYHYNTL PasHbIe LBeTa.

XpomaTtuyeckoe uncno x(G) rpadpa G — HanmeHblUee 4MCIIO
LIBETOB, B KOTOPOE MOXHO PacKpacuTb €ro BEPLUNHbI.

Ons noboro rpacpa G = (V/, E) sepro cooTHowenme x(G) < |V].
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Packpacka BepwuH rpacha B ABa LBETa

Teopema 11.1 (Kenura). Bepwutbi rpagha G MoxxHO packpacuTs
B 4Ba UBETA TOr4a v TOJILKO TOrAa, KOr4a B HEM HE HalAeTcsl Hu
O4HOIr0 NPOCTOro YWUKAA HEHETHOMN JJINHBI.

HdokasaTtenscreo. 1. Ecnu B rpade G HaligeTcss NpocToii LUK
HEYeTHON ANNHbBI, TO BEPLUMHbI 3TOrO LMKJA B ABa LBETA HE
packpacuTb.
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Packpacka BepwuH rpacha B ABa LBETa

DokazaTtenscreo. 2. ycts Teneps B rpade G oTcyTCTBYIOT
MPOCTbIE LUUK/bl HEYETHOW AJVHBI.

MoxHo cunTaTtb, 4To G — CBA3HbINA rpady, NHaYe NpoBeaeM
PacCyXXAeHUs! 45t KaXKAol ero KOMMOHEHTbI CBSA3HOCTH.

Moctponm B rpacpe G ero octoBHoe aepeso D.

Bribepem npoussosibHyto BepwnHy vo € V. B nepese D pns napel
BEpLWWH Vo, W, rae w € V/, cyluecTByeT poBHO OofjHa NpocTas
(vo, w)-uenb P,.

PaccmoTpum otobpaxenne p @ V — {1,2}:
p(w) =1, ecnu pnvna uenmn P, HeyeTHa;
p(w) = 2, ecnu gavna uenu Py, YeTHa.

MokaxeM, 4TO p ABASIETCS PacKpacKoii BepwuH, T.e. B rpacde G
HeT pebep, oba KOHLA KOTOPbIX OKPaLUeHbl B OAUH U TOT XKE LiBET.
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Packpacka BepwuH rpacha B ABa LBETa

Hoka3saTtenbctso. [Npegnonoxum obpathoe: nycts (u, w) € E n
p(u) = p(w).
Paccmotpum B rpadbe G 3amkHyThId nyTe P = voP,u(u, w)wPy, v.

Onuna nytn P HeyeTHa, T.K. y anuH ueneii Py, P, B nepese D
OfMHAKOBasi YETHOCTb.

Ho 13 ykazaHHOro 3amMkHyTOro nytu P MOXHO BbILEAUTb NPOCTONA
LMKJT HEYETHOW AJINHbI — MPOTUBOpPEYMeE.

3HaunT, p — packpacka BepwuH rpaca G B gBa UBeTa.
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[BynonbHbie rpadbl

Fpacb Ha3blBA€TCA ABYAOOJIbHbIM, €C/IN €ro BEPLUNHbI MOXXHO TakK
pa36l/ITb Ha AB€ HENYCTbI€ H4aCTn (,D,OJ'IVI), HYTO CMEXHbl TOJIbBKO
BEPLUNHBI N3 Pa3HbIX p,one|7|.

MonHbim aBygonbHbIM rpacdom K, , Ha3biBaeTCst ABYAOJbHBIA
rpad C AONSAMU U3 M N N BEPLUNH, B KOTOPOM CMEXHbI Ntobble aBe
BEPLUMHbI U3 Pa3HbIX AOJIENA.
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MonHbli ABYAONLHBIV Fpad K33
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KpuTtepuii aBygonbHoCTM rpada

Cnepcrtsue. pach G, B KOTOpom He MeHee AByX BEPLUH,
SIB/ISIETCS ABYAONIbHBIM TOr4a U TOJIbKO TOrja, Korja OH He
COAEPXKUT MPOCTbIX LYUKIIOB HEHETHOW AJINHBI.

[JevicteutensHo, rpacp G He COQEPXXNT MPOCTBLIX LUKIOB HEHETHO
ONMHBI TOFAA W TOJIBKO TOFAA, KOr4a €ro BepLUMHblI MOXXHO
packpacuTb B fiBa LBeTa.

1. Ecnu rpach G — AByAONbHbLIN, TO PaCKpacUM BEPLUNHBI U3 OAHOM
Jonn B uBeT 1, a BepwuHbl U3 gpyroii gonum — B uset 2. [onyunm
packpacky sepwuH rpacha G B agBa ugeTa.

2. ObpaTHo, ecnu BeplwmHbl rpacdha G packpalleHbl B ABa LBeTa, TO
BCE BEPLUMHbI OJHOrO LIBETa HE CBA3aHbl pebpamMu, No3TOMy UX
MOXXHO 0BbefMHUTL B OAHY LOJIIO.
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Packpacka BeplwiuH naaHapHoro rpada

Teopema 11.2 (o packpacke BepluvH naaHapHoro rpada).
Bepuumntbr noboro nnaHapHoro rpacha G MOXHO pacKpacuThb He
bosiee 4em B nATH LBETOB.

Joka3zaTenbCcTBO npoeegem nHAyKLMeld No YUCIy p BEPLUUH B
rpace G.

Basuc nuaykunm: p = 1 BepeH.
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Packpacka BeplwiuH naaHapHoro rpada

HokazatenbcTBO. VIHQYKTUBHBLIN nepexos: NyCTb BEPLUNHbI
ntoboro nnaHapHoro rpada MeHee Yem C P BEPLIVHAMU MOXHO
packpacuTb B 5 LBETOB.

PaccmoTpum nnanaphbiii rpadp G = (V, E), rge |V| = p. MNyctb
3ajaHa ero yknagka Ha niockoctn (G).

Mo mokasaHHoMy cBolicTy B rpade G HaiifeTcs Takasi BEpLIMHA
vo € V, uto dg(w) < 5.

Myctb vi,..., vy € V — BCe cMexHble C vy BeplwuHbl B rpade G,
m < 5, n nyctb B yknagke ®(G) pebpa (vo, vi), ..., (vo, Vm)
PacnosioXeHbl MO YaCOBOW CTPesike B 3TOM MOPSIAKE.
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Vknagka rpada G Ha niockocTy

)

Vg Vi
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v3 V2
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Packpacka BeplwiuH naaHapHoro rpada

Hoka3atenbctBo. PaccmoTtpum nnanaphbiii rpad G’ = G — vg.
[nsi Hero BepHO NpeAnosioKeHNe UHAYKLMKU, NOSTOMY HaligeTcst
packpacka p ero BepwwuH B 5 LBETOB.

MepeHecem 3Ty packpacky p Ha BeplwuHbl rpaca G, npu aTom
BEPLUMHA V() OCTAHETCSl HEOKPALLUEHHOIA.

lMoka)keM, 4TO BEPLUNHY Vg MOXXHO MOKPAcUThb, He [0DaBsA HOBbIN
LiBET.
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Packpacka BeplwiuH naaHapHoro rpada

HokazatenbctBo. 1. Eciv m < 4 wam m =5, Ho cpeau uBeTOB
BEPLWMWH Vi,..., Vy, HE BCTPEYAETCA KAKOW-TO LBET, TO NpunuLLem
BEPLUMNHE V) LBET, OTCYTCTBYIOLWNA B BEPLUNHAX Vi, ..., Vy.
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Packpacka BeplwiuH naaHapHoro rpada

OokazatenbctBo. 2. [lycTb Tenepe m =5 u cpeau LBeTOB
BEPLIMUH V1, ..., Vs BCTPEYalOTCs BCe b LIBETOB, NpUYeM BepLUMHA V;
okpalleHa B uget i, i =1,...,5.

Myctb A1 3(vi) — MHOXeCTBO BCex Tex BeplwuH rpada G, B
KOTOPbIE HaAYTCA MyTy U3 BEPLUMHbLI V| MO BEPLUMHAM TOJIbKO
useToB 1 un 3.

2.1. Ecnm vz ¢ Ap3(v1), To Bce BepwimHbl n3 Aj 3(v1) nepekpacum:
ec/n BepluMHa OKpalleHa B LBeT 1, TO ee nokpacum B UBeT 3; ecnu
BEpLUMHA OKpalleHa B UBeT 3, TO ee nokpacum B LBeT 1.

Torpa BepwuHa v npnobpetet uset 3. A 3Ha4uT, BepLIMHE vy
MOXXHO npunucaTtb uget 1.
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[lepekpalimBaHmne BepLUNH
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[lepekpalimBaHmne BepLUNH
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[Nepekpalumearne BeplwimnH rpada G
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Packpacka BeplwiuH naaHapHoro rpada

HokasaTtenbctso. 2.2. Myctb v3 € Aj3(vq). IT0 03HauaeT, 41O B
rpacbe G Haiigetcs ynkn C, cogepkalynii BepLInHy Vo, U BCe
Apyrue Bepluntbl unkaa C okpalleHbl ToAbko B UBeTa 1 nan 3,
MPUYEM BEPLUMHBI Vo 1 V4 JIEXAT MO PasHble CTOPOHbI OT 3TOMO
LMKNa.

Myctb Az 4(v2) — MHOXeCTBO BCex Tex BeplunH rpada G, B
KOTOpble HaligyTcs NyTW U3 BEPLUMHBI Vo MO BEPLUMHAM TOJIbKO
uBeToB 2 1 4.

Tenepb va ¢ Az 4(v2), n Bce Bepluntbl n3 Ap 4(v2) nepekpacum:
eC/N BeplUMHA OKpallieHa B LBeT 2, TO ee nokpacum B LBeT 4; ecau
BEpLUMHA OKpalleHa B LBeT 4, TO ee NOKpacum B LBeT 2.

Torpa BepwunHa vo npnobpeteT uget 4. A 3Ha4nT, BEpLINHE vy
MOXXHO NMpUNUCaTh LBET 2.
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[Nepekpalumearne BeplwimnH rpada G

Vo
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[Nepekpalumearne BeplwimnH rpada G
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[Nepekpalumearne BeplwimnH rpada G
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[Nepekpalumearne BeplwimnH rpada G
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Packpacka pebep rpada

Packpacka pebep rpacpa G = (V/, E) B k usetoB — oTobpaxeHne
p:E—={1,2,... k},

B koTopom u3 e; = (v, w) € E, e = (v, u) € E cnepyer
ple1) # p(e2).

T.e. nobble pebpa c obuieli BepLINHOW 0bsA3aHbI NOMYYNTb PasHbIE
uBeTa.

Xpomatuyeckuin nugekc x'(G) rpacda G — HaumeHbLee 4MCIO
LUBETOB, B KOTOPOE MOXHO PackpacuTb ero pebpa.

Nns noboro rpacpa G BepHo cooTHowenne X'(G) = A(G).
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3aja4uun Ansi CaMOCTOSATENIbHOMO peLleHus

1. HaliguTte xpoMaTuyeckoe 4ncio 1 XpoMaTUHECKNIA NHOEKC
nosiHoro rpacha K, ans kaxgoro n > 1.

2. Halignte xpomaTuyeckoe 4uUCao U XPOMaTUHECKUNIA NHAEKC
nonxoro AsyponsHoro rpaca K, , anst kaxaeix m > 1, n > 1.



	

