24 uronsn 2008 roxa HOpun HpuTtbikun
YTo Takoe npobaema P vs NP?

SausTue 3. [loruHomuanbabie BepudukaTopsl. NP-morabe 3312510
Onpegenenus u 3ajga4u

Bepudukaropom mas sseika A HasbiBaercsa Takow arroputm V., uro A = {w : V npurumaer mapy
(w,c) maa mekoroporo ciaoBa c}. IIpm >TOM CJIOBO ¢ HA3BIBAETCA TOKA3ATEALCTBOM WM CEPTUDUKATOM
NPUHAIJIEKHOCTU CIoBa, w A3bIKy A. BepmdukaTop mommrOMMaATbHBIA, ecam BpeMa ero paboThl Ha BXOME
(w, c) ects O(n*) gra mexoroporo k, rge m — AINMHA CIOBA w. 3aMETHM, UTO HIMHA CePTHMUKATA I
MOTMHOMUATHHOTO BEPU(MUKATOPA TOKE €CTH TIOAMHOM OT CJIOBA A3BIKA (32 MOMMHOMUATLHOE BDEMA MAIITHA,
MOXET TIPOUTHU TOMBKO IO TOJMHOMUATEHOMY KOJWIECTBY KIETOK JEHTHI).

1. JokaxwuTe, 9TO A3LIK JEXUT B Kiacce NP Torga m TOIbKO TOTAa, KOTAa Y HET'O €CTh MOJTHOMUAATLHBIN
BepuduKaTOP.

2. TIpo Bce a3wikm u3 kaacca NP, BcTpeuaBimmecs B mpeabIyIMUX JUCTKAX, TOKAXKWUTE UX MPUHAJICKHOCTD
NP ¢ moMoIpio aJlbTepHATUBHOTO ONpeaeIeHud U3 3aaa49u 1.

CumBomnst A, V, = o6osuadaoT dorudeckoe U, NI u HE cooTBeTcTBEHHO (BMECTO — MCIOIB3YIOT
Takxke 9epTy ceepxy ). C moMompo >Tux onepanumi u3 nmepeMeHHbx, npuanMaomnx suagerns MCTUHA
u JIO2KDb, moxuo coctasaats dopmyast. Hampumep, (ZAy)V (zAz) wm (zVy) A (zV zVy) Ay. Popmyra
Ha3BIBAETCA BBIMOJIHUMOW, €CIU CYMIECTBYET TAaKOW HAOOp mpucBoenun nepeMenubiM 3uadernn MCTUHA u
JIO2Kb, Tak uro suauenue dopmyiast cranosurca UCTUHA. SAT = {(¢) : ¢ — Bemonuumas dpopmyaa},
ESAT = {(¢) : ¢ — dopmyna, aeasomascsa sorudeckum VI ckoOOK, Kaxkgas U3 KOTOPHIX €CTh JOTHIeCKOe
WJIN k mepeMeHHBIX WA WX OTPUIIAHUN}.

3. Hokaxwure, uro SAT u kSAT pna mo6Goro k mexat B NP.
4. Nlokaxwute, aro 2S5 AT nexut B P.

Dyuxuma f: ¥* — ¥ DOIMHOMIATHEHO BBIMUCIAMA, €CIU CYIIECTBYET TAKasd MAIIMHA, ThIOpUHra, pado-
TAIOWAA 38 MOIMHOMUAILHOE BPEMs, KOTOPasd, TOLYIUB HA BXOJ CJIOBO W, 3aBepUIaeT paGoTy co caoBoM f(w)
Ha gerTe. Mul roopum, 4To a3bik A C ¥* mommHOMMAIBHO CBOAUTCA K A3bIKy B C X u mumem A <p B,
€CJIM CYIIECTBYET TaKasd MOJUHOMUAIBLHO BhIMUCAUMAA (yHKIUA f: ¥ — X* HasbiBaeMas CBOAUMOCTBIO,
aro w € A & f(w) € B.

5. a) Moxaxure, aro ecim A <p Bu B € P, o A € P. 6) [lokaxure, aro eciu A <p B m B € NP, o
A € NP. B) [okaxure, uro eciu A <p Bu B <p C, 10 A<p C.

6. [lokaxwure crepytomme cogumoctu: a) 3SAT <p SAT; 6) SAT <p 3SAT; B) 3SAT <p CLIQUE;
r) 3SAT <p HAMPATH (onpeaeneaus CLIQUE n HAMPATH cM. B IPEAbIAYIIEM JUCTKE).

Aswik A maszwiBaercsas NP-nonuwiv, eciu A € NP u gua ao6oro B € NP srmonueno B <p A.
7. Jokaxure, 9T0 ecin Kakou-To NP-monuniu a3uik gexut B P, To P = NP.
8. a) Jokaxwure, aro SAT NP-monuem. 6) Jokaxwure, uro HAM PATH NP-monabi.

9. lokaxwure, uro ecan A apiagserca NP-moaneiM, a3pik B aexutr B NP u A <p B, To B asigerca NP-
TIOJTHBIM.

10. IIpegmomoxum, P # NP. [okaxwure Torga, 9ro B NP CymecTByoT A3BIKM, KOTOPBIE He JeXaT B P, HO
u He ApagioTca NP-morabivu.



