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[B pabote] NP knacc u NP-nonHble 3apa4m

Bonpockl u oTBeThbl Npo NP, P u 1.A4.

Y10 TaKoe Knacc $P$?

$P$ - Knacc 3aaay, peliaeMbix 3a NOSIMHOMMUANbHOeE (0T pa3Mepa BXxoaa) Bpems. MprMepbl Takux
3aflay: 3afa4a O CyLEeCTBOBaHUM NyTK B rpade, 3a4ava 0 B3aMHO NPOCTbIX YACAAX 1 T.4.

YTo Takoe nosiMHOMMUaJNIbHOEe BpeMA?

[0BOPSAT, 4TO anropuTm paboTaeT 3a NOAMHOMMANLHOE BPEMS, eCnn BpeMs paboTbl OrpaHUYEeHO
CBEpXy MHOro4/JeHOM OT pa3Mepa BXxoAa aaroputMa, 1o ectb $T(n)=0(n"k)$ ons HekKoTOpOM
KOHCTaHTbI $K$.

(MpuMepamn 3agay ABAAIOTCA LENOYNCIIEHHOE CNOXKEHNE, YMHOXKEHMWE, AeNIeHNe, B3ATME OCTaTKa OT
LeNeHns, YMHOXKEHNS MaTpuL, BbISCHEHME CBA3HOCTY rpadoB, COPTUPOBKA MHOXECTBA 13 N Yucen,

HaxoX[eHne 311IepoBa LUMKa Ha rpade ns m pébep, obHapyxeHne B TEKCTE AJIMHOM N HEKOTOPOro
CNI0Ba, NOCTPOEHME NOKPbIBAKOLWLEr0o AepeBa MUHUMaIbHOM CTOMMOCTHN)

Y10 Takoe Knacc $NP$?

$NP$ - knacc 3agay, BepuduumpyemMbix (MpoBepPsSiEMbIX) 32 NOJIMHOMMUAJIBHOE BPEMS.
AnbTepHaTUBHOE onpefieNieHne: Knacc 3aay, pellaeMbix 3a NoJIMHOMMANbHOE BPEMS Ha
HeleTEePMUHUPOBAHHON MalvHe TblopuHra. MpuMepbl TakMx 3a4ay: 3a4a4va 0 BbIMOJHUMOCTU
ByneBoi hopmybl, 3a4a4a 0 BEPLIMHHOM MOKPLITAM, 3aia4va O KJNKe U T.4.

Kak pokasaTb, YTO 3apayvya NpuHapneXxuTt Knaccy $NPs$?

CylwecTByeT ABa BapuaHTa:

1. MpuBecTy anropuT™ peLleHns 3aaaym, paboTaownii NOJIMHOMUANILHOE BPEMS Ha
HeAeTepPMUHNPOBAHHON MallnHe ThOpUHTa.

2. OnucaTb cepTUdMKaT 1 NPUBECTM aNropuTM BepUcmKaLum, paboTatowmnii NoJIMHOMIAIbHOE
BPeMS Ha JeTePMUHNPOBAHHON MaluHe ThlOpUHTa.

CepTMCbVIKaT - AonoJiHnTeNibHasA I/IHd)OpMaLI,I/IFI, no3soJidoLwas 6bICTpO PEWNTb 3aa4y. Ba)xHo
NMOMHWTb, 4TO Pa3Mep CepTI/ICpI/IKaTa NoJKeH 6bITb NONMHOMMAJIEH OTHOCUTENIBHO pa3Mepa camowm
3ajayn.

AnroputMm BepudmrKaLMK - NPUHUMAET Ha BXOL IK3EMMIAP 3a4a4m U CEPTUGUKAT K HEMY, a
BO3BpallaeT oTBeT K 3agayve, 0 unm 1.

MpuMep: 3a8ava o0 kAnke. CepTUMKaT - MHOXKECTBO BEPLLMH, 00pa3yoWwmnx KAnKy. Anroputm

se.moevm.info - http://se.moevm.info/



Last
update:
2022/12/10
09:08

courses:algorithms_building_and_analysis:materials:np_full_tasks_notes http://se.moevm.info/doku.php/courses:algorithms_building_and_analysis:materials:np_full_tasks_notes?rev=1593809628

BEPUGMKALMN: MPOBEPUTL, YTO BCE BEPLUMNHLI, NPUBEAEHHbIE B CEPTU(MKATE, CBSA3aHbl Mexay cobon
(cnoxHocTb - $0(n"2)$

py6o rosops, K knaccy $NP$ oTHOCATCA Te 3aayu, NPaBUJIbHOCTb PeLlEHNS KOTOPbIX MOXXHO
npoBepuTb BLICTPO (3@ NoSIMHOMMaNbHOE BpeMs). K Knaccy $P$ 0THOCATCS 3afia4m, KOTOPbIE MOXHO
6bICTPO pewnTb. anee paccmoTpuM noapobHee 3a4adun, CBA3aHHbIE C knaccoM $NP$.

Kakue 3apgaum Ha3biBaloTca $NPS$-TpyAHbIMKU?

970 3a4a4m, K KOTOpPbIM CBOAMMBI BCe 3afayvn 13 knacca $NP$ 3a nonnHoMmanbHoe Bpems. MNpu 3ToM
He TpebyeTcsa, 4Tobbl CaMa 3agadva npuHaanexxana knaccy $NP$, oHa MoxeT 6bITb 6onee CNOXKHON.

Y7o 3HAuYMT, YTO OAHA 3a4a4a BOAMMA K APYroy 3a NOJIMHOMUHaNbHOE BpeMsa?

TO0 3HAYUT, YTO CyLLECTBYET MOJIMHOMUANbHAA PYHKLMS, KOTOpas 0Tobpa)kaeT 3K3emMnasp nepsoin
3a4a4v B 3K3eMNasp BTOPOM 3apayn. Ecnm BxofHas 3afgada COOTBETCTBYET MOJIOXKNTENbHOMY
PELLUEHNIO, TO U BbIXOAHAs 3afayvya COOTBETCTBYET MOJIOXKMUTENbHOMY pelueHunto. Ecnim BxogHas 3ajava
COOTBETCTBYET OTPULLATENLHOMY PELLIEHMIO, TO U PELLEHME BbIXOLHON 3aayvu OTpMLATENbHO.

Kakue noaxopabl K pewieHutio $NP$-TpyaHbIX 3apgau?

MonHbin nepebop (Brute force)

MpnbnmxxeHHoe pelueHne (C OLLEHKON TOYHOCTM M C BEPOATHOCTbLIO OLLIMOKN)

e CTpeMneHne K NOIMHOMUANbHOMY PeLLeHNI0 B CPeAHEM (B XyALEeM C/lyvyae 3afa4a oCTaeTcs
HepeLwaeMon 3a NoJIMHOMKaNbHOE BpeMs)

Kakune 3aga4yn Ha3biBatoTCcs $NP$-nosAHbIMK?Y

$NPS$-TpyOHble 3agayn, NnpuHagnexawme knaccy $NP$. Mpumepsbl: 3Sat, 3apadva 0 BEPLUMHHOM
NMOKPbITUN (MHOXXECTBO BEPLUMH, TaKoe, 4TO, Y Kaxxaoro pebpa rpaga xoTs 6bl 0ANH U3 KOHLIOB
BXOOWUT B BEPLUMHY M3 HEro) u T.4.

Kak pokasaTtb, 4To 3apava asnserca $NP$-TpynHon?

CylLlecTByeT ABa BapuaHTa:

1. (MpakTuyeckn HMKOrga He ncnonb3yetcs) [lokasaTb, 4TO BCe 3afa4m 13 Knacca $NP$
CBOOMUTCS K AaHHON. Takum cnocobom bbina onpeneneHa nepsas $NP$-TpyaHas (M -nonHas)
3afava - Sat.

2. (OcHoBHOW) [loKa3aTb, YTO K JaHHOW 3afla4ye CBOAMTCS (3@ NOSIMHOMUAJIbHOE BpeMSs) Kakas-
HNbyab $NP$-TpyaHasa 3agada. OTcona ciefyeT, 4TO BCe 3aadu MOXHO CBECTU K JAaHHOW, Tak
Kak ntobyto 3amavy n3 $NP$ moxxHo cBecTu K $NP$-TpyaHOM 3aaye, a ee B CBOK o4epelb K
LaHHOW.
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Kak poka3saTtb, 4TO 3apa4a asnsetca $NP$-nonHon?

e [lokasaTb, 4TO OHa $NP$-TpyaHas.
e [loKa3aTb, 4TO OHa npuHagnexxut $NPS.

Obwan cxema n npodnema $NP=P$

Ckopo 3aeck byneT obLias cxeMa TOro, Kak B3aMMOCBs3aHbl KNacchl. A Takxke ByeT HEMHOro Mpo
$NP=P$

CywecTsyeT runotesa $P=NP$ (oaHa 13 LeHTpanbHbIX Npobaem Teopun anropnuTMOB, 3afa4a Ha
MWIMOH [01apoB). MnMnoTesa riacuT, YTO eCnKn pelleHmne 3agaqm MoXKHO BbICTPO NPOBEPUTD, TO
CaMy 3aady MOXXHO 6bICTPO pewnTb. FMNoTe3y He MOryT HM OMPOBEPTrHYThb, HN AOKa3aTb yxe bonee
30 ner.

— ObmzaHos AnekcaHap 2020/07/03 20:51
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