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Jlekmina 9

Teopema Tonma (BTOpasi 4acTh)

(Koucnekr: JI. Mpikcon)

rak, Ham ocranock goka3ark, uro BPP®F C PPP. Quesnnno, uro BPPYF C
PP®P. 3HauuT, HAM JOCTATOYHO MOKA3ATh BKJIIOUYEHUE PP®? C PPP,

[Tycts M — HMT. O6o3naunm uepe3 accps () KOTAIECTBO NPUHAMAIO-
mux nyTeit Mamuabl M Ha BXoze = (MHAUe TOBOPS, KOJIUIECTBO MOICKA30K,
npuBoasanmx M Ha T B IPHHUMAIOIIEE COCTOSTHUE).

Onpepenenne 9.1. #P = {f : ¥* — NU {0} | 3 mosunomuanpuas 1o
spemernn HMT My, takas, aro Vo f(x) = accn, ()}

Takum obpasom, #P — 310 o606menune NP. B wactanoctu, B #P uwme-
ercs 3aja4a #SAT, B KoTopoit 110 6yseBoit ¢popmysie Tpedyercsi Onpe e/ IuTh
KOAUYECMBO BBITIOJHSIOMNUX ee HADOPOB.

Vreepxkaenne 9.1. P#P = PPP,

Jloxazamenvcmeo. 1. PPY C P#P. He ymasas o6IHOCTH, MOMKHO CUHTATH,
49T0 BCe BeTBU JepeBa Boruncaennit HMT - ogunakoBoit qiuuabl. C mOMOIIBO
opaxyJia Mbl MOKEM Y3HaTh, CKOJIbKO IPUHUMAIINX BBIYUCJIEHUN Y TON WJIn
nHOI Mamuubl ThIOpHUHTa, HAC WHTEpPECyeT OOJIBbINe JTU ITO TOJIOBUHBI BCEX.
[locunTaem 3T0 Ha caMoOil MamIHe.

2. P#P C PPP. Ilycre mam opakyn uz #P 3aman HMT M. Onpenenum
a3k L = {(x € ¥*,y € N) : acey(z) > y}. Ecim bt mokaxem, aro L € PP,
TOTAa ABOUYHBIM IIOUMCKOM 3a INMOJUHOMUAJIBHOE BPEMA MOXKHO 6y,ZLeT HaWTH
TOUHOe 3HadYeHme accy(x): Beero Bhramcenmii 2P°Y(™ | a npomummHIl MOMCK
paboTtaer 3a log, To ecThb 3a poly(n).

[Tocrpoum HMT M’, nokaseiBaromyio, uro L € PP. Ilepsoiii ee miar:
HeJeTePMUHUPOBAHHBIN BBHIOOD, B OJHOW BeTBU 3amyckaeTcsd mamuHa M, B



2 Jleknmst 9. Teopema Tond (Bropast 4acrtp)

JIPYTOii TPOUCXOAST (DUKTUBHBIE BHIUMCIEHUS, KOTOPBIX CTOJIBKO YK€, CKOJIb-
KO y MammHbl M, HO U3 HUX B OTBEPralollee COCTOSHHE TONaTaeT POBHO Y
BETOK. DTOTO JIETKO TOOUTHCS, CMOTPSI TOJIBKO Ha, JIBOMYHYIO 3AIUCH MOICKA3-
K# (MEHbIIe OHA YHCJIA Y UM OOJIBIIE).

Ckosbko npuauMmatonmx nyreit y M'? Ux acey(x) + (allyy —y), vae ally,
— 9TO TIOJTHOE KOJMYECTBO myTeil Marmuubl M. J1jis HaXOXK/IeHWsI BEPOSTTHOCTH
IPUHSTHSI 9TO YUCJIO0 HYKHO moxeuThb Ha 2-all. [Tomyunm P{npunsarus (z,y)} =

1+ %, 9T0 GOJIBIIE 3 TOIJA U TONBKO TOLAA, Koraa accy(z) >y. O

Jlemma 9.1. Cemeticmeo @yrxuut s; 3a00H0 CACIYIOUUM PEKYPPEHMHBIM
coommowenuem: s;(z) = 3(s;—1(2))* + 4(si-1(2))?, so(z) = z. Toeda Vi >
0 Vz € N gepno caedyrowsee: ecau 2|z, mo 2% |s;(z), unaue 22| (s;(z) + 1).

Yopaxkuenue 9.1. /lokazats semmy 9.1 M0 WHIYKITHAH. [
Teopema 9.1. PP®F C P#P,

Joxazamenvcmeo. Iycts L € PP®F. Torna
1
L={z|34cP®® =aP: |{y € {0, 1}”(|$|)|(x,y) € A} > 52112(\%\)}7

rae p — nojauHoM. B nambueiimem [(z) := [log p(|z|) + 1].

[Tokaxem, uro L € P#P nna storo onumem mammuy M (10 Gymer
GOJIBIION «MOHCTD» ) CJIEYIONUM 06Pa30M.

1. Boruncasiem koabdunpmentsr ¢(z) = (sy2)(2))* pexypcusno. OueBua-
HO, YTO MBI BBIYHCIUM WX 33 HMOJMHOMHUAJHLHOE BPEMsl; 3HAYUT, KOJIUIECTBO
HEHYJIEBBIX KO3(MDMUIMEHTOB OyeT TakxKe nojimHoMuaibHo. Ha Kakjiom ma-
re PeKypCUU CTelmeHb BO3pacTaeT He OoJibiie, ueM B 4 pasa. T.e. cremeHb
9TOTO TMOMHOMa, He Gomee 16! aro menbme, wem pt(|z)).

2. IlpousBojuM He/leTEPMUHUPOBAHHBINH BBIOOP, TaK YTOOBI BETOK OBLIO
CTOJIBKO ¥Ke, CKOJIbKO HEHYJIEBBIX K03 duimenToB MuorouieHa ¢(z). B kax-
JIOff M3 TUX BETOK IPOU3BOJUTCS PACIIEIJIEHNE eIle Ha HEeCKOJIbKO BETOK,
MMEHHO, Ha KOJIMYEeCTBO, PABHOE COOTBETCTBYIOIIEMY Kodddunuenty ¢(z), a
3aTeM B KasKJI0i Takoil BeTOuKe ImocjenoBaTeIbHo 3amyckaercs HMT A, co-
OTBETCTBYIOIAS SI3bIKY A, CTOJIBKO pa3, KAKOBa CTENEHb MPH COOTBETCTBYIO-
meMm ko3 dunnenre. [Ipuuem 3anyckaeM CeayIONIyI0 MAITUHY, TOJIBKO €CJIH
MPEeIbIIYINAs 3aKOHYMIA PA0OTY B MPUHUMAIOIIEM COCTOSTHUH.

YV mamunbl M poBHO (8)(;)(2))? IpHHEMAIONUX BBIYUCIEHUH, Lue z —
9TO KOJIMIECTBO NMPUHUMAIONMX BRYUC/IeHUiT Mamuubl A Ha Bxome (x,y).
Ecmu (z,y) € A, To y mamunsl A4 OBLIO HEYETHOE YHCJIO MPHUHAMAIOITHX
BbIUHCIeHu#, Toraa mo jemme 9.1 y M ux oyaer 1 mo Moy 22 Ecim ne
OpUHAIEKUT, TO () IO TOMY 2Ke MOIYJIIO.
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MBI He MOKeM CIIPAITUBATh OpPaKyJjia O KOJIUYeCTBe MPHHUMAIOIIUX My Teil
MamuHel M 1i1a KaxKao# TMoacKa3ku y (MOCKOIBKY MOICKA30K SKCIOHEHIH-
aJbHO MHOTO), TI09TOMY MBI OObEIUHUM JEPEBbsl BHIUUCJIEHUH STUX MAIIHH
JIUI Pa3HbIX Yy B osiHO. MTak, Mbl onutmem mammuHy N, KOJIMYECTBO TIPUHUMA-
IONUX TyTeil KOTOPO# MBI Oy/IeM CIpAIIuBaTh Yy OPaKyJ/a, 4TOObI BBISICHUTH,
BepHO Jin, uTt0 = € L. Hawm xoresnoch onenutsh komdectsBo y € {0, 1}7’(”"),
JUIsT KOTOPBIX (x,y) € A; BepHee, 3HATH, OOJIBINE JIU WX, YeM %2"("”'). Harra,
MarmHa N HeJIeTepMUHHPOBAHHO YTaJbIBaeT MOJACKA3KY I, 3aTeM 3allyCKaerT
M (x,7). Tak kKak 4ncjio mojAcKa3ok y pasuo 217D < 227 < op(a+1 10 ypc-
JIO HY?KHBIX TIOJICKA30K Y — 3TO KaK pa3 KOJUYECTBO MPUHUMAIOIMINX ITyTeil
mammnbl N 110 moaysmo 22 . Ocranocs 310 4mc10 cpaBHUTH ¢ 1or(=h O

Nrak, reopema Tond joka3ana: Mbl JIOKa3aJIu
PH C BPP®® C PP®P C P#P = PFP,

Vopaxkuenne 9.2. JJokazars, uro PPPH C PPP. Vkazaune: mis sroro
A A

nocrarouno 06o6murs temmy npo BPPBPPT C BPP4 10 PPBPP” C PPA.
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