Bomnpocs! Kk 3k3ameny 1o kKypcy “Teopust ciokHOocTH Bblaucjaenuii’, AY 2013
Mamuns! Teiopuara. HukHsis omeHKa, T TaJIHHIPOMA, Ha OJHOJIEHTOYHON MalluHe.
Mmuoromenrounbie Marmuabl ThOpuHTa. YHEBEpCcaTbHas Mamnaa Thoopuara. Dddek-
THUBHOE MOJIE/JIUPOBAHUE k-JTEHTOYHON MAIIMHBI Ha 2-JeHTOYHOM.

HeperepmunupoBanusie mammunbl Thiopunara. Onpenenenns kiracca NP. Tlpumepsr.
Crenenng o Kapny. [longaruue moxorel. Ilonnora 3a1aumn 06 orpaHndeHHON ocTa-
noske. [lonnora 3amaun SAT u 3-SAT.

NP-zanaun nmoncka. Ceegenns mo Kyky. Cemenne 3a1ad MONCKa K 3a1a9aM PacCIo-
3HABAHUSI.

Onrumanbabrii anroputM aas NP-3amad moncka.

Teopema Jlagaepa o He NP-motHOM g3bike B Kiacce NP.

Kaacesl ¢ opaxysnamu. CymecrBoBanue opakynos A, B, npu koropbix P4 = NP4
pPB £ PB,

Teopembl 006 nepapxuu 1Mo BpeMeHH /I IeTePMUHAPOBAHHDBIX M HeIeTePMUHUPOBAH-
HBIX BBIYUCJICHAN.

Brerauciienus ¢ orpanndenueM 1o namsatn. Teopema Capuua u cirencrsue o NPSPACE =
PSPACE.

llonnora TQ)BF' B x1acce PSPACE.

Jlorapudpmuyeckue 1o namsTu csejienus u ux csoiicrsa. Kitace NL, noJsinas 3aja4a
B HeM. 3aMKHYTOCTH KjaccoB NSpace[s(n)] oTHOCHTEIBHO JTOMOIHEHNSI.
ITonunomuasbHas uepapxusd. [Ipocreiimue cBoiicTBa, MOJHBIE 3a1a9l B EZP u 117
OpaxyibHOe OTpe/Ie/IeHne MOTMHOMUAIBHO nepapXum.

AnprepHupyonme MamuHabl ThIOPUHTa U HOJMHOMUAIHHAS HEPAPXHS.
Beraucjienus ¢ orpanndeHunem 1o BpeMenn u 1o namsitu. Hmkwassa onenka s SAT.
Bysesbl cxembl. Beraucsrenus ¢ mojckaskoit. Kinace P /poly. Briarouenune P € P /poly.
CymectBoBanue (bYHKINH OOTBINON CXeMHOM CI0KHOCTH.

Teopema Kapma-J/Iuntona.

AA3bIKH GOJIBIION CXeMHOIH CJI0KHOCTH B HOJIMHOMUATBHON Hepapxuu (Teopema KaH-
HAHA).

Pasromepnsie cxemsl. Kaacest NCL P-osaste 3agaun. Coornomrenne Mexxay NCU, L, NL
u NC2. Bamknyrocrs NC oTHOCHTEILHO J10rapudMUICCKUX 110 IAMSTH CBeICHUIA.

D dexTuBHBIE TAPAJIETbHBIE CXEMBI JIJIsT CJIOYKEHUST U YMHOYKEHUST THCEI.
Bepostroctnas mamuna Teiopunra. Knacesr BPP u RP. Jlemma IlIBapua-3urimests
U BEePOSITHOCTHBIIT TECT PABEHCTBA ABYX MHOTOWICHOB.

[Tonwmzkenne ommbku B K1acce BPP, BPP C P/poly, BPP C ¥5 N 1IY.
NurepakTuBHbIe TPOTOKO/IBI. [[pUMEpBI: HHTEPAKTUBHBINH TPOTOKOJI JIJI HEM30MOP-
duzmos rpados, [P C PSPACE.

Teopema ITamupa (PSPACE C IP) u ee corencTBusl.

YHuBepcaabHOE CeMeiiCTBO MONapHO He3aBUCUMBIX Xen-pyHKiuil. KoncTpykimms.
[Iporoko. j11st HUKHEl OIIEHKH Ha pa3Mep MHOXKecTBa. OTKPBIThIE U 3aKPBITHIE CIy-
qaiiabie Outhl, urpsl Mepanna uw Aprypa. GNI € AM. Teopema longsaccepa-Cuncepa



(6e3 mokazarenbcrsa). Ecau mig Gl asiagerca NP-moaabiM, TO MOJHHOMUAIbHAS Hepap-
XHUsl CXJIONBIBAETCSI HA BTOPOM YPOBHE.
Jlemma Banmnanra-Bazupanu. U ee G-Bepcud.
Ornepanuu ¢ YUCJIOM BBIIOJIHSIONIUX HAOOPOB U CJICJICTBHS U3 HUX. (D-BEPCHS JIEMMbI
Basmanrta-Bazupanu a1 moanHOMUAIBHON HMepapXuu.
Kaaccwt P u PP. Teopema Toma. PFY = P#,
Teopema Basmanta o §P-nosnore 0/1 nepmanenra (6e3 gokasaresabcrsa). nrepax-
TUBHOE JIOKA3aTeIbCTBO /Tt epmanenTa. Cirencreue 06 MHTEPAKTUBHOM JTOKA3aTETbCTBE
s PPP.
Brarouenne MA C PP. Cxemnasg cioxuaocts PP.
[Ipubmxkennbie aaroputMel 11s 3aga90 MAXSAT u MEHIMAJIBHOM BEPITHHHOM I10-
kpoiTuu. BeposrHOocTHO TpoBepsiembie joka3zarenbcTBa. @opmysmposka PCP-teopembr.
DkBuBajeHTHbIe popMmymupoBku. Heammpokcumupyemocts M AX —3—SAT.
Kox Yomma-Agamapa u ero J0OKaJIbHOE JICKOTHPOBAHIE.
NP C PCP(poly, 1).
TectupoBanue GyHKIUU HA roMOMOPMU3M B abeJIeBbIX IPYIIIaX.
TecTupoBanne U BOCCTAHOBJIEHHE MHOTOYJIEHOB HEOOBINON cTemeHn Ha mojeM [F).
MIP = PCP(poly, poly), MIP C NEXP.
NEXP C MIP.
TpeboBaHusa K 3K3aMeHY
DK3aMeH COCTOUT U3 TpeX JacTeil:

1. B mepBoit vacTu 3K3aMeHa TpeOyeTcs OTBETUTH Ha /IBA BOIIPOCA W3 CIIACKA BOIIPOCOB.
JLng nostydenus oneHKu XoTd Obl 4 Tpedyercs MOJHOCTBIO CHOPMYJIHPOBATH OCHOB-
HbIE Pe3YJIBbTAThl U3 JBYX BOITPOCOB W MTPOBECTH BCE TOKA3ATEHCTBA, /I Oy IeHUS
OIIEHKH 3 B OJIHOM M3 JIBYX BOIIPOCOB pa3periaercs He J[0Ka3aTh He3HAUYNTeJIbHOEe Bep-
HOE YTBepzKIeHue, MPU TOM, UTO OOIIHMii TIJIaH JoKa3aTe/ bcTBa BepeH. [lob30BaThes
BO BpeMsl TIOJATOTOBKH MOKHO TOJTBKO OUITHAIBHONU COOCTBEHHOPYYHO HANUCAHHOM
mnapraakoii (Ha imcre A4 ¢ aByX ¢TOpoH) 6e3 OrpaHHYeHNsT BDEMEHHU, TaK 7Ke MOYKHO
MOJICMOTPETh B KOHCIEKT WM KHUYKKY, HO He Hojee, 4eM Ha 15 MHHYT.

2. Bo Bropoii yacTu sK3ameHa BbIgaeTcst 6 TPOCTHIX (IypanKnx) BOIPOCOB Ha 3HAHUE
u noruManue. [Tpumepsl Bonpocos: a) cdhopmyaupyiite omnpeeienue Kiacca 1P; 6)
[Touemy u3 toro, yro NP = NEXP cueayer, uro mojimHOMHa/IbHAST HepApXusd HE
cxyonbiBaercsa? Ha onenky ¢ HEOOXOAMMO OTBETHTH HA He MeHee, UeM t BOIPOCOB.
[Tosib30BarTbes UCTOYHUKAMKU UHMOPMAIUU 3alIPeleHo.

3. TpeThd 9acTh 3K3aMeHa TOJBKO JjId TeX, KTO IpeTeHIyeT Ha OoleHKy 5. Ha onen-
Ky D HEO0OXOMMO peliuThb 3aja4y. MozKHO 1M0J1b30BaTh KOHCIEKTOM M KHUKKOM, HO

peniaTh Hy>KHO CaMOCTOATEJIBHO.

4. toroBas oleHKa: MaKCUMaJIbHAs OIEHKA, JJI KOTOPOIl BBINIOJIHEHBI YCJAOBUS MyHK-
T0B 1, 2, 3.



