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P u NP. Hacts 2.

ITycts gaH npaMOyroabHHK R pasMepa m X n, pacuepuUeHHBIH Ha KJIeTKU cOo cTopoHoil 1. Mbr Gymem pac-
CMATPUBATH 3aMOIIEHHUS STOrO IPAMOYTOJbHAKA KBAJIPATHLIMA IJTATKAMK CO CTOPOHOMN 1, Takme 9TO KarK-
Jlasi TJTMTKA [EJIMKOM TOKPBIBAET OJIHY KJIETKY IPSIMOYTOJbHUKA. [Ipu 9TOM CTOPOHBI KBaJPATHBIX ILJIATOK
packpaiesbl B Beta {1,...,k}, 1 MBI paccMaTpUBaeM TOJILKO TAKHe 3aMOIIEHUs, YTO CMEXKHbIE CTOPOHBI
COCEJIHUX TJIMTOK MOKPAIIEHBI B OJMH U TOT Ke 1BeT. KpoMe Toro, rpanuiia npsaMoyroabauka R pazdusarorcst
Ha OTPE3KM JUIMHBL 1, 1 9TU OTPe3KH ToKe HoKpareHsl B 1eta {1, ..., k}. Mbl paccmarpuBaem TOJIBKO TaKue
3aMOIINEHUs, YTO CTOPOHBI IJINTOK, CMEXKHBIE ¢ TPAHUIIEH TPSIMOYTOJIbHUKA, TIOKPAIIEHBI B TOT YK€ I[BET, U4TO U
JAHHBIN y9acTOK rpanutpl. [TycTh 3apanee 3aa Habop S CII0COO0B BO3MOXKHBIX PACKPACOK IPAHUII IJIATOK,
U eCTh HEOIPAHMYEHHOE YUCJIO IJINTOK C KayKJI0N packpackoii rpanuibl u3 S. Ternepb Mbl MOYXKEM OIPEJIETUTH
si3bik TILINGCOLOR = {(k, S, R) : upsiMOyrojibHuK R MOYKHO IIOKDBITH IJINTKAMU U3 S}.

1. Hokaxwure, uro TILINGCOLOR nexur B NP.

CumBouiel A, V, = obosnauator jorudeckoe U, NIJIM u HE coorBercTBeHHO (BMECTO — MCIOIB3YIOT TaK-
ke 4epTy cBepxy ). C momoInpio 9TuX oneparyii u3 nepeMeHHbiX, npuauMaomux 3nadernst TCTUHA u
JIOZKbB, moxHO cocraisaTh dopmyisl. Hanpumep, (ZAy) V (x AZ) wim (2 Vg) A (x V2V g) Ay. Popmyra
HA3BIBAETCSI BBITIOJTHUMOMN, €C/IN CYIeCTBYeT TaKoi HAOOp TpucBoeHmit mepemenubiM 3uadenuiit UCTUHA u
JIOZKbB, rak uro sHauenue dopmyssl cranopurcsts UICTUHA. SAT = {(¢) : ¢ — Bbmonnumast Gpopmyiial,
ESAT = {(¢) : ¢ — BoimonHUMas dbopmyIia, sBIsAONasics jJorndeckuM M ckoboK, Kaxkaas U3 KOTOPBIX €CTh
noruaeckoe VJIN k nepeMeHHBIX WM UX OTPUIAHUI}.

2. Hoxkazkure, yro SAT u kSAT nnst moboro k jiexxar B NP.
3. Hoxkazkure, uro 25 AT nexur B P.

Oyuxmusa f: X* — X* MOJIMHOMHUAJIBHO BBIYNC/INMA, €CJIN CYIEeCTBYeT TaKas MalmnHa Tbiopunra, padboraio-
miasi 3a MOJIMHOMHUAJILHOE BPEMsl, KOTOpasi, MOJIy9YlB Ha BXOJ[ CJIOBO w, 3aBepiuaeT pabory co cjioBoMm f(w)
Ha Jsierre. Mbl roBopuM, 4To si36lk A C X* noaunomuasvho céodumes K a3biky B C X* (min, uro umeer
MECTO NOAUHOMUANLHAA c600umocmy A K B) n numem A <p B, ecjin cyIiecTByer Takasl MOJHHOMHUAIBHO
BeruncanMast dbyukmus f: 3 — ¥* gyro w € A & f(w) € B.

4. a) Jokaxure, aro ecsiu A <p Bu B € P, 10 A € P. 6) okaxure, uro ecsiu A <p Bu B € NP, 10 A €
NP. B) lokaxkure, uro eciu A <p Bu B <p C, 10 A <p C.

I'pad Ha3bIBAETCST HEe3a8UCUMDBIM, ecin B HEM HET pebep. Oupenenum SI3BIK
INDSET = {(G, k) : G coiepKuT He3aBUCUMBIil HOArpad ¢ k BEPIIHHAMIE }.

5. Jokaxkure caenyromme cogumoctu: a) 3SAT <p SAT; 6) INDSET <p CLIQUE;
B) TILINGCOLOR <p SAT; r) SAT <p 3SAT; n) 3SAT <p INDSET; e) 3SAT <p HAMPATH.

I3k A HaswiBaercsa NP-nonnbiM, eciim A € NP u juia snoboro B € NP seinonneno B <p A.
6. Hdokaxkure, uro P = NP Torma u Tonbko Torma, korga cyiecrsyer NP-mossblil 1361k A Takoit uro A € P.

7. Hokazkure, uro ecau A ssiasiercs NP-monubiM, 3k B jieskur B NP u A <p B, To B gapnserca NP-
TTOJTHBIM.

8. Hokaxkure NP-mnosrory coenyromux sizpikos: a) TILINGCOLOR; 6) SAT; B) 3SAT; r) CLIQUE;
1) INDSET; ¢) HAMPATH.



