Pabora na 9BM u mporpaMmMmupoBanmne, MexMaT, 2 Kypc 2 TOTOK

Apudmerndeckoe KoaupoBaHME

B ocnose anaropurMa apudMeTndecKoro KoJUpOBaHU JIEZKUT OYeHb IPOCTas U KpacuBas
ujed. Bxoanoit moTok 6aiiToB paccMaTpuBaeTCs KaK 3allUCh HEKOTOPOIO YHCJIa, B KOTOPOi
BXOJHBIE CHMBOJIBI UT'PAIOT POJb “mudp”’. AIrOpUTM HEPEBOIUT ITY 3alMHUCHh B JTBOMYHOE
HPEJACTABJIEHUE CJIE/LYIONUM 00PA30M.

[TycTh MBI UMeeM BXOIHYIO HMOC/IEI0BATELHOCTE JIUHON 1 GaiiT. Obo3HAMUM 9acTOTY
nosiBjieHnst Gaifta co 3HaUeHWEM Kk B ITOIl BXOJHON TOCIEI0BATEHHOCTH 4Yepe3 oy, k =
0,...,255. 3/ech 10/1 9aCTOTON MBI MIOHUMAaEM OTHOIIEHUE KOJTUIeCTBA OABICHUN JTAHHOTO
dbukcuposannoro Gaiita K KoauuecTBy Beex Gaitt. Taxum obpaszom, 0 < oy < 1, 1220 ap =
1, ¥ KOJTUYIECTBO MOSABICHUNE JaHHOTO OaiiTa ecTh pr = agn.

Pazobbem orpesok s = [0, 1] Ha HOIOTPE3KH, PABHbIE 110 JJIMHE (v M COMOCTABAM ITH
OTPE3KH COOTBETCTBYIOIUM 3HAYEHUAM OAWTOB BXOIHOMN MTOCJIEI0BATETHHOCTH.

BozbmeMm mepBbiit 62T BXOTHOTO MOTOKA U PACCMOTPUM COOTBETCTBYIOIIHIT €My OTPE30K
(o6o3HawUM ero $1). PazofbeM OTpe3oK $; MPOHOPIHOHATBHO YacTOTaM (v (AHAJOTHIHO
TOMY, KakK ObLT pa3buT OTPE30K Sp). Tenepb BO3bMeM CJieIyoIuii BXOJAHON GallT 1 paceMoT-
PUM COOTBETCTBYIOIIUIl eMy OTpe30K So C §1. ajee mporece mpoaoaKaeTcss aHAJOTTIHO
(T.e. pasbuBaeM TeKyIMi BHIOPAHHBIH OTPE30K NPOIOPIMOHATBHO YACTOTAM M BBIOHDAEM
B HEM CJIEYIONIHNI OTPE30K M0 HOBOMY MOCTYMHBIIEMY OalTy BXOIHOII MOC/E10BATEIHHO-
cru). B pesysbrare Mbl MOy 9UM TIOCIEI0BATENBHOCTD BJIOKEHHBIX JAPYT B JAPYyra OTPe3KOB
So0 D S§1 D Sy D ... D S, PesyabraroMm KoaupoBaHus sBJSETCS JII0O0€ YUCIO, TPUHAIIE-
JKallee MmocjaeHeMy BBIOPAHHOMY OTPE3KY S,. ekonupoBanue MpOU3BOIUTCA JTOCTATOTHO
npocTo. Jljas 3Toro Hamo B3ATh KOAMPYIOIIEe UYUCIO U IIPOBEPUTH KAKOMY H3 OTPE3KOB
pa30meHnsi OHO NMIPWHAIEKUT. DTa MPOBEPKA JACT MEPBbIN OalT MCXOIHOTO HADOPA JTAH-
HBIX. 3aTeéM MOYKHO ONpPeIeTUTh KAKOMY BTOPOMY OTPE3KY NPUHAIEKUT HUHCJIO0 U T.1.
Jlast ycTpaHeHusl HEOJHO3HAYHOCTH KOJIUPOBAHUS W JIEKOIUPOBAHUS CJIEyeT UCKJIIOYUTH
M3 MPOBEPKU OJIHY W3 IPAHUIL OTPE3KOB (Hampumep, npapyio). OUeBHIHO TaKzKe, 4TO JJIsI
BO3MOXKHOCTH JIEKOJIMPOBAHUSA CJeJyeT 3HATh TAOJHUILy JacTOT W ODIIee KOJIUYECTBO Oaii-
TOB B UCXOJHOH MOCJIEIOBATEIHLHOCTY (MHAYE HESICHO B KAKOH MOMEHT TPEKPAIIATE MPOIECE
JIEKOJIUPOBAHHS ).

OnuiiemM ajropuT™ MOCTPOEHUsT KOAUPYIOMeil apodu B BUe NCeBI0KoAa. 1lycTs de-
MeHTHI MaccuBa al[i] 3ajar0T TOYKM IPAHUIl OTPE3KOB YACTOTHOTO pa3bueHus st Oaiita,
Te. o; = ali+ 1] — a[i], a dyukus NextByte () duraer u BO3BpaImaeT odepeHoil GaiT
BXOJIHOI TIOCIeI0BATEIbHOCTH, 100 3HadeHre E0I npu okonvannu Habopa ganubix (EOI —
End Of Information). Ouucauntii Bbiie ajiropurM BbIIVIsIAT TAK:

left = 0;

right = 1;

while ( (k=NextByte()) !'= EOI ) {
d = right - left;
right = left + d*xalk+1];
left left + d*alk];

}

[To okoHuYaHUM FTOTO NUKJA B KAYECTBE KOJUPYIONIEH 1podu MOXKHO B34Th JII0HOE YUCIO X,
yaoBjersopgiolee yciaopuio left < x < right.
JlexkonupoBaHue MPOU3BOINTCS OOpAIleHreM ONMUCAHHOTO BHITIE MPOTEecca.

x = <xogmupynmas Opobn>

n = <obmee 4YMCIO CHMBOJIOB B KMCXOLHOM ¢aiine>
while (n--) {
k = Interval (x); // HaliTu HOMEp MHTepBaJia, COLEpPXaLero X
Output (Symbol(k)); // BuBecT:m k-#i cuMBoOX
d = alk+1]-alk] // DnuHa WHTepBana mjis k-To cuMBONIA
x = (x - alk])/d; // mpeobpasyeM mpobb Inid CIeAyOLEro CUMBOJA

}
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Anropurm apudMeTrnIecKoro KOIUPOBAHHS MOXKeT IPHUBECTH K IOPA3UTEJbHBIM pe-
3yJbraraM. Hampumep, ecium Ipu KOJUPOBAHUM OKAXKETCs, UTO OKOHYATEJIbHBIH OTPEe30K
cofepxkutT T0UKy 0.519 = 0.13, TO MBI HOJIYYUM BBIXOJHON Ko JyiuHO# B 1 6ut! (He cuuras,
KOHEYHO, HAKJIAHBIX PACXOJ0B B BUJE TaOJHUIIbI YACTOT U KOJIMYECTBA BXOIHBIX DAHTOB).
Opnako, B 00ImeM caydae Ha 9TO HEIb3s MOJAraTbCs, W BO3SHHKAET PE30HHBIH BOIPOC: a
MOoYeMy TOT AJTOPUTM B MIPUHIIATIE CIIOCOOEH CXKUMATh MH(MOPMAIMOHHO W30BITOYHBIE Ha-
OOpBI JTAHHBIX?

Teopema. /Jlaa sadantoti xodHol nocaedosamenvrocmu dauns, N cume0a06 memod
apugpmemunecrozo koduposanus daem Kkod, diuna xomopozo we boavwe L ~ NE, z2de
E — ungopmavyuonnas swmponus mabAuyb, 4acmom cumMeon068 8Xo0HOT NocAed08aMENb-
HOCMU.

(nnopmanmonnas snTponHsa — Koandectro nHdopmarmm 1o [ernony — 3 oy log a; 1),

HdokazareabcTBo. llycTh p — JUIMHBI OTPE3KOB UCXOIHOIO pas3duenus u py = apN —
KOJIMYECTBO MOosIBIeHnit Haiita co 3HadenueM k. HeTpyiHo yBuaeTh, UTO JIJTHHA TOCIEIHETO

KOJIMPYIIETO OTPE3Ka PaBHA
= ] oF.

k:o,,#0

JLs mocTpoeHust KOJA HAM HYZKHO HAWTH 9UC/I0, TPUHAJIEZKAIIEE TAKOMY OTPE3KY U MMe-
[0ITee IO BO3MOYKHOCTH HAMMEHbBIee KOJIMIECTBO OUT B CBOEM JBOMIHOM IPE/ICTABICHUN.
g Toro, 9To0B B MPOU3BOJIBHOM OTDPe3Ke JJIWHBI [ HAlllJIach JBOWYHAS JIPOOb, COAEP-
JKalag L 3HAYAIEX Pa3psoB, JOCTATOYHO BHINOJHeHHA HepaseHcTBa 2-° < [ OTciona
nonydaeMm L > —log, [. Tak Kak Hac nHTepecyeT IpoOb ¢ HAUMEHBITHM KOJTMYeCTBOM 3Ha-
Jalux pa3psioB, To npuanMaeM L ~ —log, ! 3a JUIMHY BBIXOJHOIO KOJa aJrOPUTMA, T.€.

L~ —log, [[ o= > Naxlog,ay=NE.
k:o,,#0 k:o,,#0

Caexncrsue. [Tycmo 6xoduas nocaedosamesvHocms, cocmoauias ud n batim (uiu 8n
6um), umeem HEPasHOMEPHOE pacnpedeserue wacmom 3naverud omdeavnux batimos. To-
2da kodupyroulas 0pobv memoda apudmemuueckozo KoOUPOSAHUL MONHCEM Obimb npeo-
CMaBAEHA MeEHEE YeM 8N 6UMamu.

JIemma. Ilyemo dynryus f(x) asasemes 6onykiol 6HU3 HA HEKOMOPOM UHIMEPEALE

(a,b). Tozda dasn a106020 Habopa x1,. .., Ty, € (a,b) 8uNOAHEHO COOMHOWEHUE
1z 1 &
=S e 2 £ Y m),
m = m =

npuUMeM PAGEHCMEO Q0CTNURALTNCA TOALKO NPU T = Ty = ... = Tp,.

JIoKa3aTeIbCTBO JIErKO MPOBOJAMTCS WHIYKIME 110 1M ¢ yYeTOM XOPOIIO H3BECTHOTO
HEPABEHCTBA [T BBIIYKJIBIX BHU3 dbyuxuumit: af (z1) + (1 — «) f(z2) > f(az + (1 — a)za),
0<a<l

Hoka3zarenbcTBo caencrsud. /st 6ailTOBOI mOCIEIOBATEILHOCTH TabIUIA YACTOT

{Oéo, Ce ,@255}.

1
E = —256 N — Z oy log,ay < —N - 256(

Oéo+...+0[255>10g <a0+...+a255)_
9 =
256 k:()tk#()

256 256

1
N log, 556 8N.
Tak Kak He BCe (v OJIMHAKOBbIE, TO UMeeM 3HaK < B HEPABEHCTBE.
Anropurm apudMeTHIecKoro KOJAMPOBAHUS WMeeT W AJANTHBHBI BapUAHT, KOTOPIil
[0 TPUHITUIIAM TOCTPOEHUS AHAJIOTHYEH aJalTHBHOMY MeTOoLy Xaddmera. DToT aaropurm
MOKHO OIHCATDH CJAEAYIOMuM 00pa3oM (Ha mpuMepe 6afiTOBOI MOCIeT0BATETLHOCTH)
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1. Crpoutcs Tab/Iuia 9acToT Jj1a PABHOMEPHOTO pacipe/iejeHus (T.e. Bce OTPE3KH pa3-
ouenus umeror nuHy 1/256).

2. Ouepenanoit oTpe30K pa3bUeHus BHIOMPAETCA IO OUYE€PEIHOMY BXOJTHOMY CHUMBOJY Ha
OCHOBaHUU TEKyIeil TabIuIbl 9acToT.

3. Tabsiura 9acToT MePeCYuTHIBACTCH € YyIETOM HOSABACHUS TOJIHLKO 4TO 00PabOTAHHOIO
BXO/IHOT'O CUMBOJIA.

4. IIpomonzkaem 06pabOTKY IO IMyHKTaM 2—4, OKa eCThb BXOJHbIE CUMBOJIBI.

5. B okoHUaTeIbHOM OTpe3Ke pa3dHeHHs BbIOMpaeM KOIUPYIONIYIO JIPO0b.

AanTuBHOE IT€KOIUPOBAHUE CTPOUTCS AHAJIOTHIHO.

1. Crpourcs Tabiauia 9acToT Jjia PABHOMEPHOIO pacipe/iejenus (T.e. Bce OTPE3KH Pa3-
Guennst nveror auHy 1/256).

2. Nmercs ovyepeHo#l 0TPE30K, COJEpIXKAIUil KOIUPYIONIYIO JIPOObh, HA OCHOBAHUY Te-
KyIeit TabuIbl 9acToT. BBIXOIHON CHMBOJI OIIPeesieTcs 10 HAHIeHHOMY OTPE3KY.

3. Tabyuia 4acToT MEPECUYUTHIBACTCA C YIETOM IOSBJICHHS TOJBKO YTO IIOJIYYEHHOIO
BBIXOIHOT'O CHMBOJIA.

4. TlponoJizkaem 06pabOTKy 1O IIyHKTaMm 24, 10Ka eCTh He UcUepIaeTcs obIee KOoJiu-
qeCTBO CUMBOJIOB.

C mpakTHIecKoii TOYKH 3pEHNs AJATOPUTMbBI KOIUPOBAHNUSA W AEKOANPOBAHUS, TIPEICTaB-
JIGHHBIE BBIIIE IICEBJOKO/IOM, paborarh He OyayT. [Ipmunna B Bo3pacralomeM KOJIUIECTBE
pa3psAa0B, KOTOPhIe HYXKHBI JIJIs MpeJicTaBIeHnd JeBOH W MTpaBoil TpaHUI] OTPe3KOB. Tak-
JKe OIpEeIeJIEHHYIO MPOo0JeMy JIeXKUT B TaOJIUIE YaCTOT, KOTOpasl JOJKHA ITPEICTABIITH
9aCTOThl ¢ HEOOXOIUMONH TOYHOCTHIO (T.€. TaKzKe CYIEeCTBEHHOM ducie pa3psiios). [Tosro-
My [pPH peaJu3alfi JAHHOTO aJTOPUTMa MPUMEHSeTCd MOCTOAHHOe MacuITabupoBaHe Te-
KyIuxX 3Haderunii. [elicTBUTEIbHO, TPAHUIIH PE3YILTHPYIONIETO OTPEe3Ka COMMXKAIOTC U,
3HAYUT, HEKOTOPOE KOJUYECTBO UX CTAPIINAX Pa3psda/I0B COJEPKUT UJIEHTUYHbIe 3HAUEHUS.
OTH 3HAYEHUs] HE MEHHAIOTCS B Ipolecce JAJIbHEHIMNX BBIYMCICHHN U X yKe COCTABJISIOT
YacTh BBIXOJHOrO Koma. [103ToMy MX MOXKHO BKJIIOYUTH B BBIXOJIHON KOI B OTOPOCHTL B
qHCIIax, y9aCTBYIONMX B BbIUUCAeHUAX (HpoMaciiTabupoBath). KosmdecrBo HEOOX0MMBIX
pPa3psiI0B MOKHO aKKYPaTHO OIPEIeUTh C y4eTOM TOYHOCTHU NPeCTaB/IeHns YacTOT CUM-
BOJIOB. /lajiee Takas mporieypa MacIiTabupoBaHus MOBTOPSETCS 0 Mepe (hOPMUPOBAHUS
UJIEHTUYHON IPYIIBI CTAPIINX Pa3PsAJIOB B MIPEJICTABJIEHUN T'DAHUI] OTPE3KOB.



