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[B paboTe] KOHCneKT nekuumn no packpackam

Packpacka rpadea

e Packpacka rpada
o AnropuTm nosiHoro nepebopa (coBcemM HauBHbIN Nepebop)
o NMepebop ¢ y4€ToM BbibOpa TONILKO U3 2 LLBETOB
Mepebop noamHoxecTsB pa3mepa $\Leftarrow \frac{n}{3}$
BeposATHOCTHbIN anropuTm (Two-List Coloring). CBefieHne K 3agaye BbIMNOJHUMOCTN.
AnropuTtm nepebopa N0 MHUMAEHTHbLIM BEPLUMHAM
lMpnMeHeHne

[¢]

[¢]

[¢]

o

Packpacka rpada

Korga roBopsiT 0 packpacke rpacdoB, MOYTK BCcerga noapasyMeBatoT No4 3TUM packpacKy Ux
BEPLUUH, TO €CTb NPNCBOEHME LBETOBbIX METOK BEPLUMHAM rpada Tak, 4Tobbl Nobble ABE BEPLUMHDI,
nmetowwine obuee pebpo, MMenn pasHble LUBeTa. Tak Kak rpadbl, B KOTOPbIX €CTb MNET/IN, HE MOTYT
ObITb packpalleHbl TaknuMm 06pa3oM, OHN He ABNATCS NpeaMeToM 06CyXaeHus.

XpomMaTuyeckoe 4ucno rpada - MMHMMaAbHOE KOMMYECTBO LIBETOB MOKPACOK.
Cocepelt BepLUMHbI Heb3s KpacUTb B TOT XKe LIBET.

MonHbin rpad - Takoi rpad, y KOTOPOro eCTb NyTh U3 KaXKA0W BEPLIMHbLI B KaxAayto. O4eBMAHO, YTO
XPOMaTUYEeCKOoe YKCI0 MOJIHOro rpada CoBnaAaeT C KOJIMYECTBOM BEPLUVH.

AnroputMm nonHoro nepedopa (coeceM HauBHbIN nepedop)

MycTb AaH rpad 1 gaHa ero packpacka. Ytobbl NpoBepnTh €€ KOPPEKTHOCTb, HY>KHO 060ATK BCE
pebpa 1 NpoBepuTb, €C/IN OAMHAKOBLIE LiBETa Ha KOHLAX. 3Ha4YNT, C/IOKHOCTb NPOBEPKN - JINHENHAS.

CaMbI NPOCTOM BapuaHT - reHepauuns BCeX BO3MOXHbIX TPU-PACKPACOK 1 NpoBepKa KaXkaomn Ha
KOPPEKTHOCTb. CNI0XXHOCTb Takoro anroputma - $0(37°n)$, T.K. 3TO YUCSI0 BO3SMOXHbIX TpU-
packpacok rpada.

CTeneHHyo CNOXXHOCTb CTeneHn He ybpaTb HUKAK, Ha AaHHbIA MOMEHT CaMbli 3P PEKTUBHbLIN
anroputm - $0(1.232"n)$.

MNepebop ¢ y4éTOM BbIOOpPA TONBKO M3 2 LBETOB

MyCcTb eCTb HEKOTOPas BepLlunHa. Mbl KpacuM eé B nepsbii LBeT. AnS MHUMAEHTHbIX BepLUnH Bbibop
noeT He 13 3-X UBETOB, a U3 2-x. CNOXHOCTb Takoro anroputMa - $0(27n)$.

ﬂ,pyFVIMI/I c/ioBaMK, NCNoAb3yeTCq 3HaHWE, 4TO MHUWNAEHTHbIE NaHHOW BEPLUNHbI HENBL3A KPaCUThb B
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LUBeT OaHHOWN.

MNepebop noamHoXecTB pa3sMmepa $\Leftarrow \frac{n}{3}$

[1Ba coobparkeHus:

e Ecan rpad yxe packpalleH, TO BepLUMHbI Pa3feNaioTCs Ha MHOXeCTBa - NepBoro, BTOPOro u
TpeTbero useTa. O4eBNAHO, YTO BHYTPM 3TUX MHOXKECTB He cyulecTByeT pebep. Eciv ecTb $n$
BEPLUMH N 3 MHOXXECTBa, 04eBUAHO, YTO OHO M3 3TUX MHOXXECTB OyAeT MMeTb MOLLHOCTb $\le
\frac{n}{3}$ BepwuH.

e [lyCTb HaM 3apaHee N3BeCTHO OAHO 13 3TUX MHOXeCTB. ECm 370 Tak, TO BCe OCTaBLUMeCs
BepLUNHbI By iy T KpacuTCa ropasfo rnpoLLe - C IMHENHON CNOXHOCTbIO.

3HA4YMT, HY)KHO HanTKN Takoe MHOXecTBO. CnocoboB BbibpaTb Takoe MHOXKECTBO:

$$Cn™0 + Cn"™1 + C n™2 +\dots + C{n}~{\frac{n}{3}} \le n\cdot C{n}"~{\frac{n}{3}} \le 1.9"n
$$

- paganyc wapa XaMMUHra.

3Ha4YUT, CNOXKHOCTbL anropmuTtMa - $0(1.97°n)$.

BepoaTHOCTHbLIM anropuTMm (Two-List Coloring). CBepeHue K
3apaye BbIMNOJIHUMOCTH.

lNMocMOTpMM BCe LiBETA 014 BEPLUNH, B KOTOPbIE MOXHO MUX MOKPacuTb. MOXHO 4ns Ka)kao0Mm BEPLLUNHBI
CJ'Iy‘-IaI7IHbIM 06pa30M BbIKWHYTb OAUH LIBET U KPacUTb 13 OCTaBLUNXCA. B TakoM cnydvae Kaxxaas
BEPLHa MOXeET ObITb NOKpPacCnTb B OONH N3 OBYX LIBETOB.

TaKkylo 3aa4vy MOXXHO CBECTU K 3aAaye BbINOJIHUMOCTU OyneBbix (popmyn (2SAT).
CeefieHve Takoe:

MycTb KaxAbi LBeT 0bo3HavaeTcs nepemeHHon $al, a2, a_3$. Hy>KHO NOKpacuTb BCE BEPLUMHbBI B
KaKmne-TO LiBeTa. 3TO 3HAYMUT, YTO HY)KHO BblbpaTb X0T$ Obl (M TONBKO) OAUH U3 3TUX LBETOB. T.e. Ans
O0QHOWN BEPLUNHbI BEPHO Cneaytollee

$$ (al\lora2\lora3)\land (\bar al \lor\bar a2 ) \land (\bar al \lor \bar a3 ) \lor (\bar a2 \lor \bar
a_3) $$

1-N ON3BIOHKT - BEPLUNHY HY>XXHO MOKPaCUTb.
2, 3, 4-e - BepLUNHY MOXHO MOKPACKUTb TOJIbKO B OAWNH LBET.

ELLE HY>XHO y4eCTb OrpaHnyeHne Tpu-packpacky, T.e. 406aBUTb OrpaHNYeHne Ha HEOAMHAKOBOCTb
LBeTa MHUMAEHTHbIX BEPLUVH.

$$ \land (\bar al \lor \bar b1 ) \land ( \bar a2 \lor \bar b2 ) \land ( \bar a3 \lor \bar b3 ) $$
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Bbl‘-lepKHyB HENCMOJIb3yeMble LIBETa NoJiy4aeM 3aa4vy 2SAT, roe KaXkabl AN3BIOHKT COAEPXKNT HE
6osblle Yem OBa nnTtepana. 3Ty 3aa4vy MOXXHO pelnTb 3a NOJIMHOMUaJibHOE BPEMA.

3afa4y 2SAT BO3MOXKHO CBECTU K rpady, 1 pelleHnem byaeT nouMck KOMMOHEHT CBS3HOCTMW.

Ecnn HanpeHo pelweHne 3a4ayn, To rpad TOYHO MOXET ObITb packpalleH, HO 0bpaTHOe HEBEPHO -
BO3MOXXHO, Mbl BbIYEPKHYIN HY)KHbIE LiBETa A1 PacKpacKu. BepoATHOCTb TOro, 4TO packpacka
BbKMBET nocse Bbl4epkuBaHuma - $\left( \frac{2}{3} \right)"~n$. 3T0 04eHb mano.

Ho ecnu nporHaTb anroputm $\left( \frac{3}{2} \right)"n$ pa3, To BEpOATHOCTb OLLNOKN -
$\frac{1}{e}$.

Ecan nocne atoro nporHaTb ewé 100 pa3, To BepoAaTHOCTL owmnbku - $\frac{1}{e~{100}}$.

CnoXHocTb anroputMma - $0(1.57n)$.

Anroputm nepe60pa no UHUMAEHTHbIM BEpPLUIUHaM

Mbl MOXXeM nepebrpaTb MHOXECTBA NHUMOEHTHbIX BEPLUVH AOCTAaTOYHO 3WEKTUBHO: €CAn 0gHa
BEpLUMHa rnonana B NepBoe MHOXECTBO, TO NHUMAEHTHbIE rapaHTUPOBAHHO TyAa He nonagyT.
ANropuTM, OCHOBaHHbIN Ha 3TOM naee, 4aéT cnoXxHocTb $0(1.457n)s.

NMpuMmeHeHue

e 3ajaYa naaHnposaHua. MyCcTb eCTb CNUCOK 3aKa30B, KOTOPble HAYMHAKTCA WU 3aKaHYMBAIOTCA B
onpegfenieHHoe BpeMs. Hy>)KHO MOHATb, KaKoe MUHMMaJIbHOE KOJIMYeCTBO PeCypCoB HYXKHO
BbIAEJINTb AJ1S pelleHns 3TUX 3aKa3oB. CBOAUTCA TaK: nepecevyeHune 3aka3os Nno BPeMeH! -
pebpo rpaga. XpomaTmyeckoe 41ucno rpacga n ecTb OTBET.

e ECTb KapTa - 0TobparkeHne nHgpopmaLmm, KOTopoe npeanosaraeT, 4To Mexay obbekTamu
eCTb rpaHnubl (Hanpumep - NoANTUYECKas KapTa Mupa). 3agada - onpefesimTb MUHMMabHoe
4MC/I0 LBETOB PacKpacuTb KapTy, 4ToObl Obin BUAHbLI FrpaHuLbl Mexay obbekTaMu. 3afada
o4YeBMHbIM 06pa30B CBOAMTCSA K packpacke rpada.

e 3afayva ONTUMANbLHOrO pacrnpenesieHns nepeMeHHbIX no perncTpam.
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