Clie AY 3apanune 12: 3akoH bonbLlnx Yucen DM & ML, 1 kypc

Bacs mobsiBas B onacHOM MecTe, T7e OH MOT ¢ BeposTHOCTHIO (.8 3abo0seTh. Bacs
IIPOIIIeJT 00CJIE/IOBAHNE B JIByX KJIWHUKAX, M3BECTHO, YTO IepBasi KJIMHUKA BbIABJIAET 3a00J1€-
BaHue (€M OHO eCTh) ¢ BeposTHOCTHIO (.5 (¥ He BBISIBIIsIET, ecyin 3a00I€BaHUs HET), a BTOpast
KJIMHUKA BBIABJISAET 3ab0seBanue ¢ BepoaTHOCTHIO 0.75. Kiimnukn paboTaioT He3aBUCUMO JIPYT
ot apyra. C Kakoil BeposiTHOCTBIO Bacsi 3a0oJies1, ecyii HA OJiHA W3 KJIMHUK 3a00JIeBaHUE HE
obnapyzxkuaa?

DL 12.2. | [lokaxuTte, 94TO Jjisd J1I000# CaydaitHON BeTUIUHBI X BBITOJHAECTCS HEPABEHCTBO:

DX
Pr[X = 0] < F5-

DL 12.3.| (Koasr Yonma-Agamapa)

a) Kaxaomy a € {0,1}" coorBercrByer smueiinas dynkmusa f, : {0,1}* — {0,1},

onpegessieMasi Tak: fo(r122...2,) = > a;x; mod 2. Kogom Youma-Agamapa cTpokn
i=1

a € {0, 1}" naspiBaeTcs Tabiuia 3HadeHnit byHkun f, n obo3nadaercs WH(a), HeTpyaHo

HOHATH, YTO JTMHA cTpoku WH(a) paBasiercs 2. IIpoBepbre, 9TO MJIst ABYX Pa3JIUIHBIX

crpok a,b € {0,1}" ux xkozxpt WH(a) u WH(D) OTiIMUatloTCst POBHO B IIOJIOBUHE TTO3UIIHIA.

b) IIpeanosoKum, 9To y HAC €CTh OPAKYJIbHBIN JIOCTYI K CTPOKe Z (9TO 3HAYUT, 4TO MOKHO
JleJTaTh 3aIIPOCHI K CTPOKE 7, 38 OJIUH 3AIIPOC MOYKHO Y3HATH OJIMH OUT CTPOKU Z ), KOTO-
past orimuaercst ot WH(a) He Gostee, ueM B J0J1e % — € TIO3UIUN, TJIe € — I3TO HEKOTOPAad

KOHCTaHTa, npudeM crpoka a € {0, 1}" nam meussecrna. [Ipumymaiite BepOSTHOCTHBIH

a;aropuT™, Kotopslii st Bcex © € {0, 1}" Boraucanr f,(x) ¢ BepOATHOCTHIO KAK MUHI-

MUMYyM +F, IPUYEM STOT AJTOPUTM MOXKET JIOJKEH JICIATH JIAIIL KOHCTAHTHOE 9HCIIO

3aIpOCOB K CTPOKE Z U padOTATh MTOJUHOMHUAIBLHOE OT 7. BPEMSI.

Hazosem BeposTHOCTHOI OyJIeBOII CXEeMOU TaKyl0 CXEMY, 4aCThb BXOJIOB KOTOPOI
HA3BLIBAIOTCA carydaitapivMu outamu. [lycrs cxema C' mMeeT n + m BXOHOB, IIEPBLIE 7. BXOIOB MbI
Oy/ieM MOHUMATH KaK HEMOCPEJACTBEHHO BXOJBI, OCTABIINECS 11 BXOJOB KAK CJIy9ailiHbIe OUTHI.
Bynem rosoputsh, uro cxema C' Boruncasier dyukmuo f : {0,1}" — {0,1} ¢ orpanuuennoii
omubKoit, ecsm jyist Kaxjgoro x € {0,1}" BbimosHseTCst Iir[ f(x) = C(x,r)] > %, rae Bepo-
ATHOCTH OepeTcst 10 CAyYaliHol CTPOKE 7, KOTOpas MPUHUMAET BCe 3HAYEHUS U3 MHOYXKECTBA
{0,1}"™ ¢ paBubiMu BepositHOCTsIME. [lycts dyuknus f : {0,1}" — {0, 1} Bbraucasercs Bepo-
ATHOCTHOM cxemoit C' pa3mepa § ¢ orpanmdeHHoi ommokoii. [Tokaxkure, aTo:

a) JJIs KayKJI0ro MHOTO4 IeHa p(n) Haiimercs Takas BeposTHOCTHast cxema C ¢ n+m’ Bxoja-
MU, pa3Mep KOTOPO TIOJIMHOMUAJIEH OTHOCUTEJILHO $1, 4To npu Beex = € {0, 1} BbInosi-
ustercss Pr(f(x) = C(z,7)] = 1 — 277" rne BeposTHOCTE GepeTcs MO cirydaiiHoii cTpoKe

T

/
7, KOTOpast IPUHUMAET Bce 3HadeHus n3 MuoxkecTsa {0, 1} ¢ paBHBIMI BEPOSATHOCTSIMU;
b) Haiijiercst 06bIdHAST CXEMa C I BXOJAMH, pa3Mep KOTOPOil IOJHMHOMUATIEH OTHOCHTEILHO
sn, aro s Beex z € {0, 1} seimonusiercs f(z) = C(z).

DL 11.3. | IIycts ecTb OunapHoe jiepeBo u B HeM n juctbes. Ilycts ¢4, 0, . .., ¢, —3TO Ti1yOu-

HbI BCE€X JIMCTHEB JI€PEBa. ,ZLOK&)KI/ITG, qToO:

a) 2274 <
=1

n
b) ecrm S 27% < 1, To HaitgéTCA MepeBo U3 n ACTheB ¢ ToryounaMu {1, by, . . ., L.
i=1

DL 11.4.|IlycTs ecTb OuHapHOE J€peBO U B HEM N JTuCTheB. [lokaxkuTe, 4TO:

a) ryrybuHa XOTsi ObI OHOTO JINCTA He MeHbIIe log n;
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b) cpennsist rirybuHa JECTa He MeHbIie log n.

(Bostee crporasi hopMyIMpoBKa: paCCMOTPUM CJIy YaiiHYIO BEJTMYUHY, KOTOPasi BHIOHpaeT
CITy9JaHBIN JTUCT W BBIJAET €ro IIyOWHYy; JIOKaXKUTe, YTO MaTeMaTHYeCKOe OYKUJIaHUe
9TOH CIydaiiHOl BeJMYuHbl He MeHbIie log n.)

b) ,ZLOK&)KI/ITG, 9TO B CUJIbHO CBA3HOM TYypHUPE €CTb 'aMNWJIbTOHOB ITUKJI.

DL 10.3. | ITokaxwute, uro ans ¢popmynst B KH®, cocrosimeir u3 m Iu3bIOHKTOB, B KOTO-

poii JTI00bIE TPU U3 BIOHKTA MOXKHO OJHOBPEMEHHO BBITIOJTHUTD, CYIIECTBYET HaOOp 3HAYCHUA

IIEpEMEHHDIX, KOTOprfI BBLIIIOJIHAECT KaK MUHUMYM %m JAN3BIOHKTOB.

DL 10.4. | JTomuaupyoiiee MHOKECTBO B Trpade — 3TO TaKOe MHOXKECTBO, UTO JIJIs KaKJIOW
BEpPIINHBI, 100 OHA caMa JIEXKUT B 3TOM MHOXKECTBe, JIUOO OHa CoeIuHeHa PeOPOM C BepIIu-

HOIl U3 3TOro MHOXKecTBa. B rpade G MuHUMAaJIbHAsT CTENEeHb BEPINUHbI paBHsAeTcsd d > 1.
1+In(d+1
Hoxkaxkurte, uTo B (7 €CTh JOMUHUPYIOIIEe MHOXKECTBO pa3Mepa He OOJIbIIe n%
Ilodckaska: paccMOTpUTE CIIyYaiiHOE IMOJAMHOYXKECTBO BEPIINH, B KOTOPOE KarK/asl BEPIINHA
In(d+1)

BKJIIO9a€TCA C BEPOATHOCTBIO P = Tt -

[Tycrb Kaxkjasi BepIInHA HEOPUEHTUPOBAHHOTO Tpada MMeeT CTereHb He GOoJIbIe,
qeM k. JlokaxkuTte, 9TO BEPIIUHBI I'Pada MOXKHO MIOKPACUTH
b) B [k/2] + 1 uBer Tak, 9TOObI I KAXK/I0i BEPIINHBI He 6oJiee OJJHOIO pedpa NCXOAMUIIO B
BEPIINHBI TOTO Ke 1BeTa ([x] 06003HAYAeT eIy YacTh YUCTIA T ).

B cBaznom rpade Ha Kaxk10M pedpe HAITMCAJIN TTOJIOXKUTEIHHOE BEIIECTBEHHOE THC-
Jio. Bec ocToBHOTO JiepeBa — 3TO CyMMa, 9uces Ha pebpax, cojiepzKaluxcs B 9ToM Jiepese. [lo-
KayKUTe, 9TO:
a) MUHUMAJILHOE II0 BECYy OCTOBHOE JIEPEBO COJEPIKUT XOTsI ObI OJIHO PEOPO MUHUMAJIBHOTO
Beca;
b) Kaxk0e pebpo MUHUMAJIBHOIO BeCa COIEPIKUTCSI XOTsI ObI B OJIHOM M3 OCTOBHBIX JIEPEBbEB
MHUHUMAJIBHOTO Beca.

DL 7.1.| Beraucaure cymMMBbI:

b) S (=1)*k™- (), rme m < n.

b) Ilokaxure, ato uncyo gomanubix, u3 (0,0) B (2n,0), mepecekaroniux npsiMytoo y = —1,
paBHsieTcst qucity soManubix u3 (0,0) B (2n, —2).

c¢) Haiinure uncio somannbix u3 (0,0) B (2n,0), He OMYCKAIOMNXCA B HUXKHIOK HOJIYILIOC-
KOCTb. DTO 4uCJ0 Ha3bIiBaerca yucaoM Karamnana C,.

n—1
d) Tlokaxwure, uro C,, = > C;C,,_1_;.
i=0
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a) okaxkure, 9410 JII060E CEMENRCTBO HEIEPECEKAIOIUXCsI MHTEPBAJIOB HA MPSIMON KOHETHO
WJIA CYETHO.

b) dokazkure, 4T0 MHOYKECTBO TOUYEK CTPOTOr0O JIOKAJTHLHOIO MUHUMYMA, JII000# hyHKINN 13
R — R KOHEYHO WU CYETHO.

DL 7.7.| JlokaxxuTe, 9TO €CJIM MHO?KECTBO Ha ILJIOCKOCTH COJIEPKUT OTPE30K, TO OHO PABHO-
morrHo R.

DL 5.6. |IlycTs curaarypa coepKUT MPeIuKaT PABEHCTBA U TPEXMECTHBIN peaukar S. VH-
TepIIpeTalysi: HOCUTEIb — TOYKU Ha mrockoctH, S(X, Y, Z) osnauaer, uro | X Z| = |Y Z|. Bor-

pasure nipegukar: A, B, C' mexkaT Ha OJIHOM ITPSIMOIA.

DL 4.3.| /lokazkure, 9T0 ecyiu Oy/ieBa PYHKIIUA BHIYUCIAETCS C TIOMOIIBIO BETBSIIENCsT TTPO-
rpaMMbl pa3Mepa S, TO OHA BBIYHUC/ISIETCS U ¢ TIOMOIIBIO Oys1eBoii cxembl pazmepa O(S).

DL 4.4. | [Tokaxkute, 4To ecu OyaeBa pyHKIMSA BBIYUCIAECTCS C TIOMOIIBIO CXEMbI TOJIMHOMU-
AJIbHOIO OT YHhcJIa BXOJOB pa3mepa u riybunoit O(log(n)), To oHa Beraucisiercst u (hopMyIIoit
IIOJIMHOMUAJIBHOI'O OT YKCJIa IIEPEMEHHBIX pa3Mepa.

[IpaBuio ocaabaenus TTO3BOJISIET BHIBECTH U3 JIU3BIOHKTA A MU3bIOHKT A V B jist
jroboro au3bionkTa B. Ilokaxkure, uro ecaun u3 mu3bioHKTOB D1, Do, ..., D, ceMaHTUYEeCKH
crepyer qu3bioHKT C' (3T0 3HAYUT, YTO JTH000H HAGOD 3HAYEHUIT MEPEMEHHBIX, KOTOPbI BbI-
HOJTHSIET BCe U3 bIOHKTHI D;, BeinosasieT Takxke u C'), 7o C' MOKHO BbIBeCTH U3 [; ¢ TOMOIIBIO
MIPUMEHEHU TPABUJI PE3OJIIONUN U OCJIA0JIEHHS.

DL 3.3. | Kak moudunupoBaTh PACCKa3aHHbIH Ha JIEKITUU AJITOPUTM, TTPOBEPSIOITNIT BBITIOJI-
uuMocTb (popmysbl B 2-KH®, 4T00bI OH 33 TOJMHOMHUAIBLHOE OT YHCJIA TEePEMEHHBIX BPEMS

TaK>Ke BbIJIABAJI HADOD 3HAYEHUN ITePEMEHHBIX, KOTOPBIH BBITIOJHAET (POPMYTy?

Omnpenenenne 3.1. ByneBa dyHKIMS HA3BIBAETCS CAMOIBONCTBEHHO, €CJIU BBIIOJIHSIETCS
paserctBo f(1 — x1,1 — x9,...,1 —2,) = 1 — f(x1,...,2,). Bynesa dbyHuknus HaspiBaercs
JIMHEHOM, ecii oHa umeer Buj f(r) = ag + ajxy + asxs + - - - + a,x, mod 2, tie a; € {0, 1}.

DL 3.5.| (Teopema Ilocra) Ilycrb ectb Habop OyseBbix (byHKIWMIA, Cpen KOTOPBIX €CTh

HEMOHOTOHAsI, He coxpaHsoIas HoJib (T. e., f(0,...,0) = 1), He coxpansiforias eguauIly (T. €.,
g(1,...,1) = 0), nenuneitnasi, HecamojBoiicTBerHas1. JJokaxxure, 9To:

c) ecim HaGop OyneBbix (DYHKIMIT HE YIOBJIETBOPSIET YCJIOBHIO TeopeMbl [locta, TO uepes
KOMIIO3UITUIO 3TUX (PYHKIUI HEJIb3sT BHIPA3UTH BCe OyJIeBbI (DYHKITUN.

DL 2.2.| Bynesa dyuxmus f : {0,1}" — {0, 1} nassiBaercss MOHOTOHHOI, ecn pu = < Y

seinosisiercst f(z) < f(y) (x < y, ecom st Beex 1 < @ < n BbinosiHsiercs x; < y;). Jlokaxure,
9T0:
b) mMonoTOHHYTO OysIeBY (DYHKIMIO MOKHO 3alIUCATH B BHJIE (DOPMYJIbI, KOTOPAsi HCIIOJIb3YeT
TOJIBKO CBSA3KH V U A.



