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Jlekmua 13

BPP C 3- BPP C NPBPP C
MA, = MA C ZPPNP C », N1l

(Koucmnexkt: M. I'magkux, K. Vimakos)

Onpenenenne 13.1. L € 3-C, ecau cymectByer 36k L' € C Takoii, 910

L={z|3y(xyel}

J1loKka3aTeJIbCTBO

,ZLH?I Ha4vaJla OTMETHUM HECKOJIbKO TPpHUBUAJIbHBIX BKJIIOUEHU:
1)BPP C 3- BPP

2)3- BPP C NP®FP

3)ZPPNF C ¥, N1,

3ameuanue 13.1. 1-oe u 2-0e BKJIIOYEHHUs] MPIMO CJAEAYIOT U3 OIpejeJie-
Hus oneparopa lllonwnra 4 - BPP. Jlng nokazatesbcrBa 3-ro BKJIIOUYEHUS
nocrarouno 3amerurs, uto RPNY C NPYNP| a no ompenenennio ZPP =
RP Nco-RP.

Vreepxkaenne 13.1. NPBPP C MA,.

Zloxazameavcmeo. Mammuna uz NP umeer gepeBo BbIYUC/I€HHI TOJUHOMHU-
aJIbHOM BHICOTHI P(n). B 3TOM JZlepeBe Mbl OCyIIeCTBIISIEM BBI30BBI OPAKYJ/Ia U3
BPP (6yaem cunrars, 4ro BepositHocTh omubku B BPP menbie 2%)
[Iycts Mepauna maer ApTypy IyTh B 9TOM JepeBe.
Ecm x € L, Torma Takoil myTh CyIeCTBOBAJI, a 3HAYUT MepJmH MOKeT
[IOKA3aTh IPABUIbHBIA IIyTh. APTYP MOXKET ero HONBITATHCS IPOBEPUTD, BhI-
YHCJIsIs OTBET OPAKYJ/Ia CAMOCTOSITEIBHO (CJIydaifHble YHCIIA JJisl 9TOTO Y HEro



Jlexnmst 13. BPP C 3.-BPP C NPBPP € MA, = MA C ZPPYNP C
¥y N1,

umerorest). [Ipu mpoBepke mpaBUIbHOTO MyTH APTYDP MOXKET €ro OTBEPrHYTh
13-3a OMUOOYHOTO OTBETA MPW BBIYUCJEHUU OTBeTa opakyna u3 BPP. Tak
KaK BepOSTHOCTh omubKu ajroputMa B BPP skcnonennmanbHOo Masa, TO
BEPOSITHOCTh TOT'O, YTO MBI TPOIYCTUM HENPABUIBHOE JI0KA3aTe/IhCTBO, TO-
e MaJsia (K OpaKy/Ly Mbl MOTJIM YCIETh OGPATHTHCS JIMITh MOJHHOMUATHHOE
YUCJIO PA3).

Ecnu x ¢ L, To Mepaun nan HeBepHbIit myTh U ApTyp, IPOBEpPsisi €ro,
J0O0 JTOIeT /10 KOHIA U OTBEPTHET €ro, JIM0O MOJYYHUT OIMUOKY ITPU BBIYUC-
Jiennn oTBeTa opakysa uz BPP, BepositHocTh Yero onsth MaJa. U

YrBepxxkaenue 13.2. MA, = MA.

oxazameavcmeo. Bioxkenne MA C MA, TpuBuaJibHO, JIOKaxkeM 0obpart-
HOE BKJIIOYEHHE.

Bce MHOXKeCTBO CTPOK CIy9alHBIX CTPOK J€JIUTCS HA XOPOIINe U ILIOXHe
(Apryp Ha Hux Bper). [L1oxux crpovek majo. Torga monbITaeMcst CIBHHYTDH
MHO2KECTBO XOPOIIIMX CTPOK TaK, YTOOBI MOKPHITH BCE MHOYKECTBO.

®opmasbHO, X0THM, 9TOOBI Jyist si3bika L € MA, 6bl1o BhimosHeHo (D
sro XOR):

1) ectu x € L, o Jw Iry,...,rp Vr \/f:1 A(z,w,r & r;) = 1, T0 ecTh
X0Tst ObI OJ{HA U3 CTPOK I P r; — Xopomas (w — J0Ka3aTeIbcTBO Mep/uHa
u3 MAs);

2) eciu x & L 10 Yw Vry,... 1% Pr{\/f:1 Az, w,r®dr;) = 1} < %, TO
€CThb KOJIMYECTBO CJYYANHBIX CTPOK, ONMPOBEPTAIONINX JT0KA3aTeIbCTBO Mep-
JIMHA, OCTAHETCS OOJIBIIIIM.

flcro, uro u3 sroro ciaexyer MA, C MA: Boillle HATMCAHO B TOYHOCTH
onpenenenne MA. Ocraercst foka3arh, 910 1) U 2) BBIIOIHEHO ISt JTI060T0
a3pika L € MA,.

Bynem cumrarh, 9TO BEpPOATHOCTH OMMOKH ApTypa — 2%, IpUYEeM U BbI-
OepeM 1103/1HEe.

CuauaJja JIOKaxkeM CyIeCTBOBaHHUE Ty, ...,T;. BpeMeHHO dukcupyem 7.
BribepeM cTpoku 71, ..., CAydaiiHBIM 00pa30M M IOCYUTaEM BEPOATHOCTH
Pr{A(z,w,r®r;) = 0}. 910 03HAUaAET, YTO BCE T; IJIOXKE JJIsT UCXOTHOTO Ap-

Typa; BCOOMHUM, YTO OJHA 7; OBLIA MJI0XO0# C BEPOATHOCTHIO 2%, a ux k MmTyK.

Torpa npu pUKCHPOBAHHOM T TOJyYnM Pr {\/f:1 Az, w,r®r;) = O} < (%)k
Uroro Pr {Elr Vi Alz,w,r @) = O} < % A Torza HaM JOCTATOYHO

olrl

BBIOPATh U, k TaKUMH, 4TO 5 < 1, MOCJI€ 9TOrO0 aBTOMATHYECKH IMOJIYYUM
CyIIECTBOBAHUE T'q, . . ., Tk, B€JIb Mbl UX BBIOPAJIH CJIy4YaiHO, ¥ HOJIYYHIH, YTO

BEPOSITHOCTH ycIenrHoro Habopa 6osbie (. Boibepem u, k 4yTh 1mo3xke.
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[lycts © € L. MBI B3s1JId CTPOKY 7', U TIPU CJIBUTE MBI MOJIYYUIH TLIOXYIO
CTPOKY, TO €CTh 7" JIEYKAJIO B MHOYKECTBE, ABJIAIOIEMCS CABUTOM IIJIOXOT'O MHO-

2KeCTBa IIOJCKa30K Ha 7';, €r0 J0JId OT BCEX IIOJCKA30K L. TOI‘,ILa MbI XOTHUM,

271,
ko1
qTo0BI o < 3.
Bozbmem u = |z| + |w| u k = |r|, 1erko 3aMeTHTDb, UTO IPH STOM BHIIOJI-
HSAIOTCS 002 TpeOyeMbIX HEpaBEHCTBA.

O
YrBepxkaeaune 13.3. MA C ZPPNF

Zloxazameavcmeo. llocTpoum Mmamuny u3 ZPPNP (T.e. BEPOSITHOCTHYIO Opa-
KyJbHYI0 MamuHy Thioputra u opakys u3 NP), koropas npuHUMAeT 33,/1aH-
HBIM a3bIK U3 MA.

IITar 1. IlycTs BeposgTHOCTH OmUOKH ApTypa — 2% (u MBI BBIGEPEM TIO32KE).
Bwibepem 11, . .., ry, cayuaitabim obpazom. CrnpamuBaem y opaxysia u3 NP:
CyHIECTBYeT JIU W, TAKOEe, 9TO /\?Zl A(z,w,r;) = 1. Ecam opakys ckazas “Her”,
TOTZIa, TMMyCTh HaIlla, MAITHHA TOBOPUT “HET”, eCJIM »Ke OpaKyJ cKazas “ma”, To
MPOJIOJI?KaeM CTPOUTH AJTOPUTM.

Otser “Her”, BBIIAHHBIN Ha TOM Iare, Bcerjaa BepHbiil. B camoMm jere,
ectu x € L, To Mepsun 3Ha7 Takoe w, a 3HAYUT, OPaKy/7 HE MOT CKa3aTb

[Tycrs = ¢ L. Tlocunraem, ¢ Kakoil BEPOSITHOCTBIO OPAaKyJ MOT CKa3aTh
“ra” Pr{3w...} <2 Pr{/\?ﬁ1 A(z,w,r;) = 1 a1s KOHKpeTHOrO W} <
< 2wl (Pr{A(z,w,r) = 1})*" < 2l (2%)% < 3 (3TOrO MOXKHO TOGHTBCS BHI-
6opoMm u).

ITTar 2. Temneps siBHO ycTaHOBUM w. MBI ciesiaeMm 3T0O mMoOuTOBO. Tak Kak
opaKky/a ckazaJ “ma’, TO CHpPOCUM y OpaKyJja: CyIIeCTBYeT JIM W, TaKoe, 9TO
/\ZQZ1 A(z,w,r;) = 1, n ee nepssiii 6ur “0”. Ecaim opaky: ckazau “na”, o cnpo-
cuM 1po 1epBbie aBa Outa “00”, ecqm Ke OpakyJs CKazaJ “HeT’, TO CIPOCUM
npo “10”, u Tak gaJee. .. Takum 00pa3oM cYUTaeM, YTO IOCJE IEePBOro IIara,
€CJIM TaKOe w CYIIECTBYET, TO MbI €r0 3HAEM.

Jlayiee, ecjiu MBI yCIIEIITHO IPOIILIU HEPBBIH IIar, caydaifHo BbIOEpeM HO-
Bbl€ CTPOKH S1, ..., Sk, U CIIPOCUM Yy OpPaKyJa: JJjs JIOOOTO JId 7 BHIIIOJTHEHO
\/f:1 A(z,w,r®s;) = 1. Ecam opakys ckazan “ma”, Torna mycTh HAIA M-
Ha TOBOPHT “1a”, ecjiu »Ke OpaKyJ/l cKa3aJj “HeT’, TO Hallla MallluHa T'OBOPHUT
“He 3HAI0”.

Otser “ma”, BBIIAHHBI Ha TOM Iare, BCerjga BepHBbIA. B camom jere,
ecin ¢ L, 10 00sg3aTeILHO CYIIECTBYeT TaKas CIydaliHasg CTPOYKA T, JIJisd



Jlexnmst 13. BPP C 3.-BPP C NPBPP € MA, = MA C ZPPYNP C
¥y N1,

KOTOPO# \/f:1 A(z,w,7@s;) = 0, Tak KaK HHAYE MbI OBl TOKPBLIN BCE MHOZKE-
CTBO CJIYYaHBIX CTPOK MOJMHOMHUAJIHHBIM YUCIOM IK3EMIJIIPOB MHOXKECTBA
OMUOOYHBIX CTPOK (MMEIOIIEro JIMIIb SKCIOHEHIHATBHO MATIYIO JOJIO).

B xakwx ciygasix Mbr roopum “He 3Han’? Ecium Ha mepBoM 1mmrare Mb
nponycrmm x ¢ L (BepositHOCTh <K %, KaK Mbl BBISICHUJIN), WJIH YK€ Mbl
ckazasu “He 3Ha0” Ha r € L. KakoBa BEpOITHOCTH BTOPOTO COOBITHSA?

[TokazkeM, 9TO eCjIM JOKA3aTeIHCTBO W MOAXOMUT st < 1/4 monu ciiy-
YaflHBIX CTPOK, TO BEPOATHOCTH TOTO, YTO HaM €r0 JayT Ha MepBOM Imare,
MaJjia. JleficTtBuTe/ibHO, BEPOSITHOCTH TOT'O, YTO KOHKPETHOE W TOJOILIO Ha

1

2u
IIepBOM IIare, He IIPEeBOCXOIUT (Z) , TOrJa BEPOATHOCTL TOr'O, 4TO OpPaKyJI

BBIJIAJ HAM KaKOe-TO ILJIOX0e w, He IpeBocxomuT 2/v! (i)%.

Ecnu xe w noaxomut fyist > 1/4 monu caydaitHBIX CTPOK, TO aHAJIOTHIHO
yTBEPKAeHUI0 13.2 MOXKHO J0Ka3aTh, YTO JJIT HEKOTOPOTO k BEPOSITHOCTH TO-
ro, 9TO \/f:1 Az, w, r®s;) = 0, Menbme 1: neficTBurenbHO Pr{\/f:1 Az, w, r®
s;)) =0} < (Pr{r@ s, ¢ AD* < (3/4)" < 1/4.

Taxkum 00pa30M, BEPOATHOCTDL TOTO, YTO MBI CKaxkKeM “He 3Ha10” Ha x € L,
MHOT'O M€HBbIIIe %

Suavenusi jiyisi u u k, JOCTATOYHBIE JJIsi TOTO, YTOOBI UCHOJIB3yeMble HAMU
OIEHKH BBITIOJIHSIUCH, HAMTH HECTOXKHO. U



