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Jlekima 14

Nepapxust J1jis1 3BpUCTUIECKNX
BEPOATHOCTHBIX BBIYMCJICHUN

(KoucmnekT: A. BankeBuu, B. Banbr™man)

Hpe;[ynpem/:[eﬂne: KOHCIIEKT He IIpOBEPEH JIEKTOPOM

[Ipu nomnbiTKe OCTPOEHUSI UepapXxuu Jijist 93bIKOB U3 Kjiacca BPP Bosnukaer
ecrecTBeHHas 1pobJieMa, COCTOsINAs B TOM, YTO He Jitobast ManinHa ThlopuH-
ra 3amaer 36k u3 BPP, mockonbky mjist sToro Heobxommmo, 4Tobel 3/4
OTBETOB MAIlMHBI OBLIM OJIMHAKOBHL. T0 €CTh NMArOHAJU3UDYIONIas MAITUHA
D ne MoxXeT mpocTO TaK B3ATh W TMOBTOPUTH OTBET MAaIMuHBI M, KOTOpPYIO
OoHa cuMyJupyeT: eciau okaxkercsi, uto M we u3 BPP, D nHe Oymer umern
npaBa e€e MOJEJMPOBAThH, MOCKOJIBKY TOrAa cama oHa Bhimager u3 BPP. C
JIPYTO#l CTOPOHBI, HETIOHATHO, KaK MPOBEePUTH, JiexKuT u M B BPP, 3naunt
D He cMOXkKeT yraJaTh, HaJIO Jd CUMyIupoBaTh M (4TOGBI TOJYYUTH OTBET,
ornuHblii ot orBera BPP mammubt) uin wer (urobs He Boimacts u3 BPP).

Ha nannbiit MomenT nepapxusi ;1711 BPP He nokazana, HO ecid 3TOT KJjacc
HEMHOTO PACIIUPUTH, TO YK€ YTO-TO MOYKHO CKa3aTh. 3/1eCh Oy/IeT B CUIBHO
yIPOIIEeHHOH (DOPMYIUPOBKe A0Ka3aH pe3yJibraT, mojydeHubiii B 2006 roxy.

Onpenenenne 14.1. A3bik L upunaiexxkur kjaaccy heursBPP Torma u
TOJIBKO TOTJIA, KOIJIA CYIIECTBYeT IOJIMHOMHUAJIbHAS 110 BPEMEHU HeJIeTepPMHu-
HUpOBaHHas MalimuHa Thopunra M: Vn Ha goje § BXOJOB JJIMHBI 7 BBITOJI-
HEHO:

e ecniu x € L To x0rst Gbl 3/4 BeTBEll MPUHSIIN BXOJ -
e eciiu x ¢ L To x0Tst 6561 3/4 BeTBeil He IPUHSIA BXOJ, .

Ha ocranbabix (1 — )2"Bxosax MamuHa MOXKeT paboTaTh KakK YIOJHO.
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To ectb mamuHa pabotaer kak BPP, Ho nHOrna omubaercd u He MoxKeT
MHYEro OTBETHUTh.

Ananornuno onpenensercs heursBPTime(f(n)).

[lenecoobpa3so paccMaTpuBaTh TOJIBKO KJacchl st 1/2 < § < 1. Tlpu
0 = 1, oueBuaHO, nmoyuaem kiaacc BPP.

Teopema 14.1. heursBPTime(n*) ¢ heursBPP.

Hoxazameavcmeo. JlokazareabcTBO Oy1eM MPOBOAUTD AUaroHaan3anueil. 3a-
dbukcupyem ouenn 6picTpo pacryuryo byHkuumo h(n) = 222n, a Tak ke PyHK-
umio 6 : {0,1}* — [0,1];0(x) = § + 2(x) - (1 — 20). z(z) 3r0 uncmo 0, x,
paccMaTpuBaeMoe KaK BEIECTBEHHOE YHC/IO B 2-UWYHOE CHCTEME CUUC/ICHUS.
(TO ecTh KaxKJOMY JBOMYHOMY CJIOBY COIOCTABJISIEM YUCIO OT 1 — 4§ 110 0 Taxk,
YTO 3HAYEHUS (DYHKIMY ITPY 33 JAHHOM JJTUHE CJI0BA PABHOMEDHO 3aMOJTHAIOT
9TOT OTPe30K). [lJis HavYaia ONUIIEM JIUATOHATU3UPYIONLYI0 MamuHy N.

[Tycrs nponenypa A(x, M) nenaer cienyroee: 3amyckaer Mamuny M Ha
BXOJI€ T W HEKOTOPOW Cay4alHON NIOJCKA3Ke C pa3 W IIPUHUMAET BXOJ €CJAH
0oJTbIIIasT YacTh 3aMycKOB M TpuHSIa BXOJ , T/Ie ¢ — KOHCTAHTA, 3aBUCSIIAS
ot .

Torna nuaroHaIu3upOBAThH OYIEM TaK:

e N soruncaser i: H(i) < |z| < H(i+ 1). Ilocse wero crpour 3anucs M;
— MamuHbl ThIOpUHTa, KOAUPYEMO¥ YUCJIOM 4, IIPHYEM €CJIH ITa MAlll¥-
Ha He 00/1a/1a€T BCTPOEHHBIM Oy/IMJIbHUKOM, 3aKaHUYMBAIOIUM PabOTy
MamuHbl 4epe3 f(|x|) maros, orBepraeM BXO..

e npu |x| = H(i + 1) — 1. N npuaumaer BXoj, eciu GOJIbIIAsT 4aCTh OT-
BeToB M; 1o Bcem Bxomam jyinabl H (i) v 110 BceM NOJCKa3KaM JIJIsi HUX
OTpHIATEILHBI (B TOM CMBIC/IE, YTO MBI TepebupaeM BCe BXOIbI, JIs
Kaxk70ro Bxoja BeruuciasgeMm orser, Kak MAJORITY mo moackaskawm,
a morom 6epem MAJORITY 1o Bxomam). DT0 MOKHO CIeIaTh, HE UC-
MOJIb3ysl CJIydaiiHble OUTHI, TIOCKOJIbKY y Hac OOJIbINOi 3amac BpeMeHu
1 MbI MO2K€M IIOCYUTATh BCE JETEPMHUHUPOBAHHO.

o mpu H(i) < |z| < H(i + 1) — 1. MsI 3anyckaem A(yy, M;) nias k ot 1
JI0 ¢, TJie Y — CJlydailHble CTPOKM JUIMHBIL || + 1 u npuHAMaeM BXOI,
€CJTH JIOJIs TIOJIOYKUTEIbHBIX OTBETOB mponeaypsl A > 0(x).

Hama 3amaua, Bo-niepBbix, nokasatsh 4ro N € heurs BPP, u, Bo-BTOpHBIX,
ec okazajoch, uto M; € heursBPTime(n*), To M; ne moxer 3a1aBaThb
TOT K€ S3BIK, 9TO U V.

U3 Teopun BepOATHOCTH U3BECTHO, YTO IIPU ITOJTUHOMHUATIBHOM YHCJIE TO/I-
KHJIBIBAHUIT MOHETKH BEPOSITHOCTH CUJBHOTO OTKJIOHEHHS PeaJIbHOM 10J1
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YCIIeXO0B OT BEPOATHOCTHU YCII€Xa IIPpU OJHOM 6p0C&HI/H/I Y6I)IBa,eT 9KCIIOHEH-
TOIIUAJIBHO. Bomee (bOpMa,JII)HO 9TO BBLITVIAJUT TaK (STO HEPABEHCTBO HA3bI-
BaeTCd HEPaBEHCTBOM qepHOBa)I
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IJie [t — BEPOSITHOCTDb BBINAJICHUS €JMHUIbI. Bo3bMeM n Takum, 4To e~ 2 <
0 — % u OyJleM CYUTaTh, 9TO HAIla MAIIWHA B 9TUX CJAydasX Omudaach.

st kKaxk 1010 3amycka A ecTbh HeKasi HE3aBUCUMasi BEPOSITHOCTL P TOTO,
4TO0 A TMpPUMET BXOJ, MOCKOJbKY KaxKblit pa3 A paboTaeT Ha HOBOM, He3a-
BUCHMO BBIOMpaeMoM Habope ciaydaitHbix 6uToB. Takum 06pa30M, HECKOJIBKO
pa3 3amycTuB A, MBI TOJYUYHUM, YTO J0JIsI TIOJOXKUTETHHBIX OTBETOB A ¢ 60JIb-
IMI0# BEPOSITHOCTHIO He CHJILHO OTJIMYaeTcs or p (He Gosiee, yem Ha €). Takum
00pa3oM ¢ 6O0JIBITION BEPOSITHOCTHIO CPABHEHUE JIOJIHM TOJOXKUTEJThHBIX OTBE-
TOB ¢ 0(x) Oymer maBaTh BCe BpeMsl OJMH W TOT K€ OTBET, €CJIH BBHIMOJHEHO,
4ro |#(x) — p| > €. Ho MBI BBIOpa M € TaKUM, 9TO HOCJIE/HEE HEPABEHCTBO
BBIIIOJTHEHO Ha, J0JIe BXOIOB, OoJibimeil, yeM . Takum oOpa3om, HAIl sS3BIK
gexxut B heursBPP.

Tenepsb mokazkem, uto Hamt 36K He Jiexkur B heursBPTime(f(n)). Heii-
crBuTesbHO, mycTh M; nexur B heursBPTime(f(n)) m npunumMaer mHam
a3bIK. /lokazkeM, 4T0 Bce orBeTHl [N Ha BXOAax Ayuubl ot H (i) no H(i+1)—1
onuHakoBbl. /lokassiBaem mo uuayknuu. s |z| = H(i+ 1) — 1 3o oueBua-
HO 110 ocTpoenuio. [lycts Temeps Bce orBeThl /N HA BXOAAX JJIUHBI OT 1M 70
H(i+1)—1 (m > H(i)) oquHAKOBBI, JIOKAXKEM, YTO ¥ OTBETHI HA BXOJAX
JuHBL M — 1 ToXKe Takue xke. MbI npenooxuau, 4ro Mamuna M; 3amaer
TOT ke g3bIK, 4T0 u N. 3HauyuT, 1m0 Kpaiineit Mepe Ha 02 BXOAAX JJIMHBI
m M; roBoput TO ke, uto u N. Ho mo moctpoenunto mamwusl N, ecou M;
OTBEYAELT OAMHAKOBO XOTs OBl Ha J10J1€ O JJIUHBI M, TO N OTBEYaeT Tak Ha BCe
BXOJIbI JIMHBI M — 1. 3HAUYWT, Mepexo WHAYKINKA J0Ka3aH. TakuMm o6pa3om,
u Ha juHe H (i) N oTBedaer TOYHO Tak »Ke, KaK W Ha Goubimux jymaax. Ho
9TOTO HE MOXKET ObITh, TaK Kak Ha jyuHe Bxoma H(i+ 1) — 1 N orBedaer He
Tak, Kak M; orBevaer Ha GOJIBIIUHCTBE BXOAOB JIUHBL H (7). O



