UHdopmaumna n andasut

e CoobuieHne ecTb NocnenoBaTelbHOCTb 3HAaKOB andasuta. lMpu
UX nepepaye BO3HWKaeT npobnema pacno3HaBaHMA 3HAKA: KAaKUM
obpa3om npounTaTb coobuieHue, T.e. MO MNOJIY4EHHbIM CUFHaNAM
YCTAaHOBUTb MCXOAHYK MNOCNEeA0BaTENbHOCTb 3HAKOB MEPBUYHOrO
andaBuTa.

[ToABNEHME KOHKPETHOro 3HaKa (byKBbl) B KOHKPETHOM MecTe
coobueHua — cobbiTne cnyyamHoe. CheaoBaTenlbHO Y3HaBaHUE
3HaKa TpebyeT nosy4eHUs HEKOTOPOM NopLnmn MHGopMaLMH.

[MpeanonoXnm, 4YTo NosaBAeHMne Bcex 3HakoB (bykB) andasuTta B
coobLEeHNUN paBHOBEPOATHO.

Ne = 27 — ANA aHIMUNCKOro andasBuTa
n, = 34 — AJis pyccKoro aj@aBuTa



e V3 dOpmynsbl Xaptau:
ley =log, 27 = 4,755 6ut
Iry = log, 34 = 5,087 our

[Mony4aeTca, YTO CO 3HAKOM pyccKoro andasuTa, B CpeAHEM
cBsi3aHO 6onblie nHbopmaumu.

OAHaKo, OTHOCUTENbHAA  YacToTa, T.e. BEPOSATHOCTb
noABAEHMA pas3nndHbix OyKB B Tekcte (Mam coobuieHun)
Pa3nnNYyHa.

Tabnuua cpegHUXx 4actoT OYyKB AnA pycckoro andaBuTa
(chepytowmm cnana).
n
I = —

l

p; X log, p; — dopmyna lllenHoHa (1948 .)
1



Tabnuua onsa cpegHnx 4acToT OYKB pycCKOro

andasunTa

BykBa npoben| o | e é a " T H c
OtHocurenshas | 12c 1 0900,072| 0,062 | 0,062 | 0,053 | 0,053 | 0,045

HacToTa

BykBa p B L K M 4 L Y
OrHocurenshas | 16 10.038|0,035| 0,028 | 0,026 | 0,025 | 0,023 | 0,021

4acToTa

BykBa 5 bl | 3 b b 6 r A "
OtHocuTenbhas | o 11g |0,016(0,016| 0,014 | 0,014 | 0,013 | 0,012 | 0,010

HacToTa

Byksa X X _| 1o L 4 = 2 2
OrHocuTeneHas | 09 |0,007|0,006| 0,006 | 0,004 | 0,003 | 0,003 | 0,002

4acToTa




BeposiTHOCTL MOSIBACHHS p H 3HAaYeHHS — log, p
Ajast OYKB aHraIHACKOr0 s3blKa

CiMBOx Bepos;uocrb — togyo p BB BEPOSI;HOCTB — togso P
|
ITpomexyTok 0,2 0,699 é 8’833 {’gj
E 0,105 0,979 £l 0,0225 1,65
T 0,072 1,143 M 0021 1,68
0 0,0654 1,184 p 0,0175 1,76
A 0,063 1,2 YW 0012 1,92
N 0,059 1,23 G 0.011 1,96
[ 0,055 1,26 B 0,0105 1,98
R 0,054 1,27 v 0.008 21
S 0,052 1,28 K 0,003 2,52
H 0,047 1,33 X 0,002 2.7
D 0,035 L46 | yoz 0,001 3,0
|




CoobuweHusi, 8 KOMOPbIX BepOosIMHOCMb [10si8JIeHUs1 Ka)X0020
omoOesIbHO20 3HakKa He MeHsiemcsi CO @6PeMEeHeM, Ha3sblearom
WEeHHOHOBCKUMU, a rnopo)kdaruw,uli e2o omnpasumesib — WEHHOHOBCKUM

UCMOYHUKOM.

Ecnn coobueHne aBnaeTcH LeHHOHOBCKMM, TO Habop 3HaKOB U CBsi3aHHasd C
KaXKObIM 3HAKOM MHOpMaLUs N3BECTHLI 3apaHee.

B atom cnyyae wuHTepnpeTtauma cooblleHusi, npeacrasndawowero coboun
nocrnengoBaTenbHOCTb CUrHaNoOB, CBOAUTCA K 3aJa4ve pacrno3HaBaHUsi 3Haka, T.e.
BbIABNEHUIO KaKO MMEHHO 3HaK HaxoauTCcA B JaHHOM MeCTe COOOLLEeHUS.



o IlpmeHeHue popmynbl LLIeHHOHA K andaBUTy PYCCKOro A3blKa AAET:
Iy = 4,36 6uT
le; = 4,04 out
If; = 3,96 out
Id, = 4,10 6ut
Is; = 3,98 6uT
Cnepyowmm  NpubAMMKEHMEM NPU  OUEHKe  3HavyeHuMAa  UHPopmauun,

NPUXOAALLENCA Ha 3HaK andaBuTa, AO/MKEH ObITb YYET KOppenauun, T.e. CBA3EU
mexay byksamu B cnoBax («np..», «wuy, «db»).

le, = 3,32 6ut
le; = 3,10 6uT
les = 2,1 6ut
leg ~ 1,9 6ut
Iy = 3,52 out
Ir3 = 3,01 ouT

LLIeHHOH BBEN BENMYMNHY, KOTOPYIO Ha3Bas OTHOCUTENbHOM N3ObITOYHOCTBIO

A3bIKa:
[

n 1



MoHATUe o KogupoBaHuu. Koabl.
KogupoBaHue cMmMBOsfibHOU MHOpMaLUKn

Teopna koampoBaHua MHJOpMaLMKU ABNAETCA OOHUM U3
pasgenoB  Teopetnyeckon uMHopmatukn. K OCHOBHbIM
3agadyam, peliaembiM B JaHHOM pasgene, HeobXoanmMo OTHECTU
crnegyroLine:

* pa3paboTtka NPUHLUMNOB Hanbonee 9KOHOMMWYHOIO
KOOUPOBaHUA MHDOPMaLINK;

e cornacoBsaHMe napamMeTpoB nepegaBaemMon MHOpMaUUKU C
OCODEHHOCTAMMU KaHara CBSA3U;

e pa3paboTka npuemoB, obecrnevynBalwOWMX HAOEXKHOCTb
nepegayn MHopmaumm no KaHanam CBA3WU, T.e. OTCYTCTBUE
notepb MHdopmMaLmu.



B 3aBMCUMMOCTM OT LLe/Ie KoAMPOBaHMA Pa3nnMyaloT caeaytoLue ero Buabi:

1.

KoaupoBaHue no obpasuy — Ncnonb3yerca BCAKUIA pa3 nNpu BBoge MHboOpMaumn B
KOMMbIOTEP A1 €€ BHYTPEHHEro NpeacTaBNeHUs;

Kpumorpad)w-lecuoe KoagunposaHue — UCMNO/b3yeTca npu HEO6XO,CI,VIMOCTVI 3allnThbl
VIHCI)OpMaLI,MVI OT HECAHKUUNOHUPOBAHHOIO A40CTYynNa,

dddeKTMBHOe (onTMManbHOe KOAMpPOBAHUE) — UCNONb3yeTCa ANA YCTPaHeHUs
N3BbITOYHOCTU MHPOPMALIUK, T.€. ANA CHUXKEHUA eé 06bema;

Nomexo3awmutHoe (NomexoycTtoiumsoe) KoampoBaHME — UCMNONb3yeTcs ANA
obecneyeHns 3a4aHHON AOCTOBEPHOCTU B Cyyae, KOr4a Ha CUIHAN HaK/aAblBaeTca
nomexa (Hanpumep, Nnpu nepegave MHGopmaL MM NO KaHaNamM CBA3N)

“ LAk *
B Lenom KoamposaHue npeactasnset coboit otobpaskenve: C: A = B

- @yHKUMA C gonKHa bbITb AOCTAaTOYHO NPOCTOMN
- OTobparkeHne C gonKHO O6bITb 0O6pPaTUMbIM.
- Mpn wndpposaHmm HaobopoT C A0NKHO ObITb AOCTATOYHO C/IOXKHbBIM



OnpenenexHu

‘e K00 — (1) npasuno, onucoiBatowee COOTBETCTBME 3HAKOB MM UX COYMETaHWUM
OHOro andaBuTa 3HaKaM MAM UX coyeTaHuam apyroro andasuta (C); - (2)
3HaKM BTOPUYHOro andasBuTa, NCNoNb3yemble ANa NPeacTaBNeHnA 3HAaKOB NN
NX COMEeTaHMM NepBUYHOro andasuTa.

. KoduposaHue - nepeBoa WHGOPMALMK, NpeaACTaBNEHHOW NOCPeACTBOM
nepBUYHOro andasunTa, B NOCNeA0BaTENIbHOCTb KOA0B (Koaep).

 [JlekoOupoeaHue — onepauna, obpamHaa KoagMpPOBaHUIO, T.€. BOCCTAHOB/IEHME
MHGOPMaLMM B NEPBUYHOM andaBuTe NO NOAYYEHHOM NOCNEA0BATENbHOCTU

KoaoB (aekoaep).

Hanbonee yoobHbiM cnocobom 3agaHua kKoda ABnsieTCsl TabnuuyHbIn cnocob.
Hanpumep: nyctb umeetca andaBuT C KOHeYHbIM Yucriom OykB: A={al, a2, a3, a4}.
Torga ko Ans A:

al
a2
a3
a4




ﬂ,pyFI/IM npnMepoM KoanpoBaHNA MOXKET CIMYXNTb ABOUYHOE MNpeactaBlieHne
yucern.

[ecaTtnyHoe yncrno | PaBHOMEpPHbIN KoA HepaBHOMEpPHbIN KOA

0 000 0

1 001 1

2 010 10
3 011 11
4 100 100
5 101 101
6 110 110
7 111 111




lNpeacraBneHne Koga B BUAe reoMmeTpuyeckon
[IpencrapM@@E@eR¥M1a B BHJIe T€OMETPUYECKON MOJEINM BO3MOXKHO OJlaromapsi TOMy, YTO
KOJIOBbIE KOMOMHAIIMU N-3HAYHOTO KOJIa MOTYT PacCMarpuBaThCs KaK OMPEAEICHHBIC TOUKHU N-
MEPHOI'0 IIPOCTPAHCTBA

[IpencraBneHne KOAOB B BHUJIE TEOMETPUYECKOM MOJEIH MPOU3BOIAT I HANISTHOCTH
n300pakeHus W OOJEryeHus: aHajin3a MX CBOMCTB M AK€ MCIOJIB3YIOT MPU MOCTPOCHUU
KOPPEKTUPYIOIINX KOIOB.
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KopnoBbie

HarnagHbiM cnocobom onym@{oe BsEB ABNSAIOTCA Tak Has3blBaeMble KOO08ble
Odepesbs. [NpencrtaBneHne Koga B BUAE KOOOBOro AepeBa — OaBHO U3BECTHbIN U
LLIMPOKO pacrnpoCcTpaHeHHbIN B TEOPUN PENENHO KOHTAKTHbIX CXeM Cnocob.

B obwem BuMae koooBoe AepeBO MOXET ObiTb NpeacTaBfeHO Kak rpad,
COCTOSILLUMM N3 Yy31N0B U BETBEW, COEOMHSAIOLLNX Y3rlbl, PACMOSIOKEHHbIE HA Pa3HbIX
YypOBHSX. IcTOKOM rpadgoa aBnseTcs KopeHb. KaXabi YpoBEHb COOEPXUT m” y3I10B,
rae n — HOMep YPOBHS, @ m — 3HA4YHOCTb Koga. [ns paBHOMEPHOro A4BONYHOIO Koga
YMCIO Y3MNOB Ha KaXXaoM ypoBHe paBHo ¥0PEH

16!
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Kodosoe 0epeso d8ou4HO20



Ecau yucio y3710B Ha KaXJA0M YPOBHE KOJIOBOIO JIEpeBa paBHO m", TO JAE€PEBO HA3BIBAIOT
NOJIHBIM.

Bemuunaa D = m*, rae k ykasbiBaeT mopsoK HaMBBICIIETO YPOBHS KOJOBOTO JEpEBa,
HAa3bIBACTCS 00bEeMOM Oepesa.

OO0beM JepeBa XapaKTEpHU3YeT YHCIO KOJOBBIX KOMOHWHAIMM, KOTOPOE MOXKET OBITh
MOCTPOCHO IPHU ITOMOIIY JTAHHOTO JiepeBa.

[Ipy moMoOIIM KOJOBBIX JCPEBHEB HANISAIHO MPEACTABISIOTCS KOAbI, 00JaJaroIme
ceolCcmeom npegukca, WA npegukcHovle KOIbI, T. €. KOJbl, KOTOPbIE MOTYT OBITh MOJYYCHBI
IyTEeM IIOCJIEA0BaTEIbHOIO BEIYEPKHUBAHUS TTOCIEAHET0 3HaKa KOJOBOM KOMOMHAIMY (HU OJHA
13 KOMOMHAIIMH Takoro Koja HE MOXET ObITh IpedHKCOM KOMOMHALIMK TOTO K€ KOja).
Hanpumep, npedukcamu kogoBoit komouuaruu 11101101 O6yayT: 1, 11, 111,1110, 111011,
1110110, 11101101.

To ecTh 11 OAHO3HAYHOIO JCKOAUPOBaHMS KooBoM komOuHanuu 11101101 v ogunH u3

repeiaBaeMbIX KOJOB HE MOXKET OBbITh MpeAcTaBiaeH komOuHanusamu 1, 11, 111, 1110, 111011,
1110110, 11101101.



[Ipedurcom IaHHO KOMOBOW KOMOWHAIMK A SBISIETCS JIF0Oas MOCIEeIOBATeIbHOCTb,
COCTaBJICHHAs U3 €C HAYaIbHOM YacTH, BKIIFOYas caMy KOMOWHAIHIO 4.

Ta 4acTh KOJAOBOM KOMOWHAILIMH, KOTOpas JOMOJIHSAET MpedHuKC 0 caMOM KOJO0BOM
KOMOUWHAIIMHU, HA3bIBACTCS Cy@ghurcom, T. €. KOKAYIO KOJOBYIO KOMOMHAIIMIO MOYKHO pa30UTh
Ha MpeUKC U COOTBETCTBYIOMINE CY(D(PUKCHI.

MMest KOAOBOE JI€pEBO, JIETKO OMNPEACNIUTh, O0JIaaeT JW JaHHBIA KOJ CBOWCTBOM
npedukca. Eciu HM OMH y3€11 KOJOBOTO JEPEBA HE SIBISETCS BEPIIMHOW TAHHOTO KOJa, TO OH
oOnagaeT cBOMCTBOM mpedukca. st 3aJaHHOTO KOJa KOJIOBOE JIEPEBO BCETAA OJTHO U TO XKE.

VY351b1, KOTOPBIE HE COCAUHSIOTCS C MOCIECIYIOIIUMA YPOBHAMU, HA3bIBAKOTCSI OKOHEUHBIMU.
KomOuHanuu koaa, COOTBETCTBYIOIIME OKOHEUHBIM y3JIaM, SIBJSIFOTCS KOMOMHAIIUSIMU KOJa,
obOnamaromiero cBorctBoM mnpedukca. Eciu nodaBieHune K KOMOMHALMSM 3aJaHHOTO Kojaa
HEKOTOPOM HOBOW KOMOMHAIIUM BEIET K HAPYUICHHWIO CBOMCTBA MpeduKca, TO TaKOH KO
HAa3bIBACTCS NOJIHBIM.

CBoiicTBO mnpeduKca MUPOKO HUCIOIL3YIOT MPU MOCTPOCHUM HEPABHOMEPHBIX KOJIOB C
MUHUMAJIbHOM JTMHOW KOJOBBIX CJIOB, B YaCTHOCTH KOJIOBBIX JIEPEBLEB MO MeToAy XaddmeHna



KOpeH
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Mamemamu4yeckass nocmaHoeKa 3adavyu
KoOupoeaHusi

[lycte mnepBuuHbIM andaBuT A coaepkuT N 3HAKOB CO CpeaHeu
uHpopMalell Ha 3HAK, ONPEJACICHHONW ¢ Y4YeTOM BEpPOSTHOCTEM UX
nosisiienus, I®. Bropuuneli andaur B — M 3HaKoB cO cpeaHei
uapopmaronHoit emkocteio I®. Tlycte Takke ucxomHoe coobuieHue,
NPEJCTABIEHHOE B NEPBUMYHOM andaBuTe, CONEPKAT N 3HAKOB, a
3aKOAMPOBAHHOE COOOLIEHME — I 3HAKOB. ECIM MCXOmHOE COOOLIeHHE
conepkut Is™ unpopmaruu, a saxomuposannoe — Im®, 10 ycmoBue
0OpaTMMOCTH  KOAWPOBAHUS, T.€. HEHCYE3HOBEHHMS MHPOPMALUU MU
KOJMPOBAHUH, O4EBUIHO, MOXKET OBITh 3AMUCAHO CIEAYIOLIMM 00Pa3oM:

Ist(A) SIfin(B)
(4)

K (4B)2 g (1)

| (4)
min —




[MepBasa Teopema LleHHOHa O nepegayvye MHMOpMaUMK, KOTOpash Ha3biBAETCH
TakXe OCHOBHOW TEOPEMOU O KOAMPOBaAHUN MPU OTCYTCTBUKN NOMEX, DOPMYIMPYETCS
cneayowum obpasom:

llpu omcymcmeuu nomex nepedaqdu eceada 803MOXXeH maKou eapuaHm
KoOupoBeaHuUsi coobwWeHuUsi, rNMpu KOmMoOpoM cpedHee 4UuCJZI0 3HaKoe KoO0a,
npuxoosiwuxcsi Ha 0OUH 3HakK Kodupyemoz20 asihasuma, 6ydem CKoJsib y200HO

6/1UBKO K OMHOWEHUK CpeoOHUX UHopMayul Ha 3HaK nepeu4yHoz20 U
8Mmopu4YHO20 asihasumoe.

Il(A)
K™"(4,B) = —— (3)
(4,5) log, M
— K(AJB)_Kmin(A,B) _ K(A,B) _ K(A,B)*](B)
Q(A; B) - Kmin(A,B) _ Kmi"(A,B) - — [(4) —1 (4)

[aHHasa BennunHa nokasblBaeT, HACKOSbKO onepauns KogMpoBaHMa yBenuymna
OSTMHY NCXOQHOro COOBLLIEHMA.

Ncnonb3ya noHATHME M3bbITOYHOCTM KOAa, MOXHO OaTb 6ornee KOpPOTKYH
doopMyIMpoOBKY TEOPEMDI:
lpu omcymcmeuu nomex rnepedayu ece20a 803MOXXEeH makolU eapuaHm

KodupoeaHusi coobuweHusi, Npu KOMopom uzbbimoyHocmsb Kk0Qa 6ydem ckoJib
y200HO 651u3KOoU K HY 0.



OnpepneneHne KonuyecTsa nepegaHHon nHopmaunmn npu 4BONYHOM KOOMPOBaHUN
CBOOMTCS K MPOCTOMY NMOACYETY Yncsia MMNynbCoB (eaAnHuL) 1 nays (Hynen).

M=2 Kmin(A, 2) — Il(A)

lMpu omcymcmeuu nomex cpedHsisi OnnuHa 080UYHO20 Koda Moxxem 6bImb
CKOJIb Y200HO 6nu3kol K cpedHel uHgopmayuu, rnpuxoosiwelcssi Ha 3HaK
nepeuY4yHo20 asighasuma.

[MpmeHeHne hopMynbl (4) NS 4BOMYHbIX COOBLLEHNI NCTOYHMKA Be3 NamMATU Npy KOgMPOBaHUK
3HaKamMu paBHOW BEPOATHOCTUN AAET:

K(A,2
Q(4,2) =57 -1 (5)
1

[Mpn AekogmMpoBaHUM OBOUYHbLIX COOOLLIEHUI BO3HUKAET Npobrema BblaeneHns
M3 NOTOKa CUrHanoB (NnocrnenoBaTernbHOCTM UMMYNbCOB M Nay3) OTAeNbHbIX KOOOB,
COOTBETCTBYOLLIMM OTAENbHLIM 3HaKaM NepBUYHOro andasuTa.

|_|pI/I 3TOM ripnemMHoe yCTpOIZCTBO CbI/IKCI/IpyeT MHTEHCUBHOCTb U OJINTEJIbHOCTb
CUrHaros.



Bo3moxHbI criegytolmne ocobeHHOCTU BTOPUYHOro andasuTa:

« OnemeHTapHble curHanel (0 U 1) MOryT MMeTb OAWHAKOBbLIE UM pa3Hble
ANUTENBHOCTMW.

 IXx konn4ecTtBO B Kode (AsIMHA KOAOBOWM LIEMNOYKMU), KOTOPbIN CTaBUTCHA B
COOTBETCTBME 3HAKY MNEPBUYHOIO andaBuTa, Takke MOXET OblTb OAUHAKOBbLIM
(B8 9TOM cnyyae KOO Ha3blBaeTcd paBHOMEpPHbLIM) UM pa3HbIM
(HepaBHOMEpPHbIN KoA).

« Koabl MOryT CTPOUTLCA A9 KaX4oro 3Haka ucxogHoro andpasurta (andgaBuTHoe

KoaupoBaHue) Unu ansa nx KomMouHaumn (kogmpoBaHue GrOKOB, CIOB).

AnMTenbHOCTN aneMeHTapHbIX
KoavpoBka nepBUYHbLIX CUMBOSIOB

curHanos — Cutyaumns
OAVHaKoBbIe paBHOMepHas (1)
O4WHAaKOoBble HepaBHOMepHas (2)
pasHble paBHOMepHas (3)
pasHble HepaBHOMepHas (4)

B cnyyae wucnonb3oBaHWA HepPaBHOMEPHONO KOOMPOBAHUA WM CUrHanoB
pa3HoOn ONUTENbHOCTU (cuTyauun (2), (3) 1 (4)) Ana oTaeneHusa Kkoga ogHoro 3Haka
OT APYroro Mexagy HuUMKU Heobxoaumo nepefaBaTb creumanbHbiA CUrHam —
BpPeMeHHOM pa3genuTtesib (NPU3HaK KOHUA 3HaKa) 1Uin NpUMEHNATb Takue KoAdbl,
KOTOpble OKas3blBalOTCA YHUKaribHbIMWU, T.€. HECOBMNagaloWMMN C YacTaAMU OPYrmx
kogoB. [lpy paBHOMEPHOM KOOAMPOBaAHUM OOMHAKOBLIMW MO  OSNINTENLHOCTU
curHanamm (cutyaums (1)) nepegaym creyumanbHOro pasgenurtensa He Tpebyetcs,
MOCKOSIbKY OTAEefIeHMe OOHOro Koga oOT OpYyroro npou3BoguTcs Mo oouwen

ANMNTeNnbHOCTN, KOTOpad MAJid BCEX KOAOB OKa3blBa€TCAH OMHaKOBOW (nnum
ONVHAKOROMVY YACHV BT oD XDAHeHuI)



AnghasumHoe HepasHoMepHoe 80UYHOE
KodupoeaHue cu2Hasiamu pasHou

Ona nepegayu nHpopmaumnm s cpep,HeQﬂ/l%mggrbﬂaggmgo andasuta Heobxogumo sBpemsa K(A,2)*1

1ocmpoums mMakyro cucmemy
KoduposaHusi, Ymobbl cyMMapHas
OsiumesibHOCMb K0O08 rpu rnepedaye (unu
cyMMapHOoe YuUcs10 KOO8 pu XpaHeHuu)
0aHHo20 coobuwleHus bbiia bbl
HauMmeHbweu

00100010000111010101110000110

- Wcnonb3oBatb cneunanbHyt0 KOMOUHaLNIO
aNeMeHTapHbIX CUrHanoB, KoTopas
NHTEepPNpeTMpyeTCcs AeKoAepoM Kak
pa3desniumersib 3HaKo8

- [NpumeHeHue npeUKCHbIX KOO08




rnepaeHOMEepPHbIU KOO C

pa3desiumernem
00 - NPMU3HaK KOHUAa 3HaKa

000 — npmn3HakK KoHLa

CJioBa ByKB ByKB
KOZ, NMPU3HaKa KOHLiA 3HaKa MOXeT BbiTb

BKJTFOMEH B KO 6yKBbI, NMOCKOJ1bKY HeE

CyLLecTByeT OTAeNbHO (T.e. KoJa Bcex :p°6e 000 1011000 18
BykB 6yayT 3akaHunBaTbcA 00);
koObl BYKB He [JOMKHbI cogepXaTh ABYX ° 100 90 S 1011100 16 /
n boriee Hynen nogpsia B cepeaviHe e 1000 72 4 3 1101000 16 7
(MHaye oHW ByayT BOCMPUHUMATLCS Kak a 1100 62 4 bbb 1101100 14 7
KOHeL, 3HakKa); n 10000 62 5 1110000 14 7
On Oyiewl (iove nposena) B .y s s ¢ mow w7
pasgenuTento crnoB  (000) Bcerga H e S e 12 /
npeglwecTByeT Npu3HaK KoHUa 3Haka; c 11100 45 5 Z 1111100 10 7
npu 3TOM peanusyetcs p 101000 40 6 X 10101000 9 8
nocrnenoBaTenbLHOCTb 00000 (T.e. ecrnv B 5 [P N [ g
KOHLIe Kofa BCTpevaeTcsl KOMOUHaLuS
000 mmM..0000, oMM  He n 110000 35 6 10 10110000 6 8
BOCMPUHMMAIOTCA Kak pasaenutenb 5 e o MUY | B &
CrnoB); crnepgosaTtenbHO, Koabl OyKB M 111000 26 6 u 10111000 4 8
MOryT OKaH4ymBaTbCcA Ha O mnm 00 (oo i} 111100 25 6 Ly 101111100 3 8
Mp13Haka KoHUa 3Haka). n 1010000 23 7 3 11010000 3 8
y 1010100 21 7 & 11010100 2 8



32
K® = ) p, xk; =4964

=1

ITockonbKy Iyl PYCCKOTO S3bIKQ, Il(r)=4,356 OUT, M30BITOYHOCTH JAHHOTO KO/a, COIJIACHO,
COCTAaBIIAET:

QW = 4,356/4,964 - 1=0,122

DTO 03HAYAET, YTO MPH JAHHOM CIIOCO0E KOIWPOBAHMS OyAeT MepeaaBaThbCs MPUOTU3UTEIBHO Ha
12% Oomnpiie wHPOpMAIIMU, YEM COACPKUT HCXOTHOE COOOIeHHe. AHAIOTHYHBIC BBIYMCICHHS IS

aHIJIMICKOro s3bika jnaroT 3HaueHue K(e, 2) = 4,716, yrto npu Il(e) = 4,036 OuT TPUBOAAT K
n30pITOUHOCTH Koma Q(e,2)= 0,168.



OnTumanbHoe kogupoBaHue. lNpedunKCcHbIe
KoAabl

OnmumanvHbiM KoOupoeanuem HA3BIBACTCA MpOleaypa MNpeoOpa3oBaHUs CUMBOJIOB
MIEPBUYHOTO an(aButa 7, B KOJOBBIC CIIOBA BO BTOPUYHOM andaBuTe m,, MPH KOTOPOWH
CpeAHsisl JyIMHA COOOIIEHUI BO BTOPUYHOM aji(paBUTE UMEET MUHUMAJIBHO BO3MOXXHYIO IS
JIAHHOTO M., JIJTHHY.

OnmumanvHblMy HA3bIBAKOTCS KOABI, MPEACTABIISIIONIAE KOJUPYEMBbIC ITOHATHUS KOJOBBIMU
CJIOBAMH MUHUMAJIbHOW CPEIHEN JJIUHBL.

B coo0mennsax, cocTaBiIeHHBIX U3 KOIOBBIX CJIOB OITUMAJIBHOIO KOJA, CTaTHCTHYECKAs
M30BITOYHOCTh CBEJICHA K MUHUMYMY, B UACAJIbHOM ClIy4yae — K HYJIIO.

Ocnoenvle _ceoiicmea OTITUMAIbHBIX KOJOB:

1. MUHMMaJbHAs CpeOHSd JUIMHA KOJOBOIO CJOBa ONTHMAJIBHOIO KOJAA
o0€ecCIIeunBacTCs B TOM Cllydae, Korjma U30bITOYHOCTh KaK0ro KOJOBOIO CJIOBa
CBEJCHA K MUHUMYMY (B HJi€aIbHOM Cily4ae — K HYJIIO);

2. KOJIOBBIE CJIOBA ONTUMAJILHOTO KOAA JOJKHBI CTPOUTHCS U3 PAaBHOBEPOSITHBIX H
B3aMMOHE3aBUCUMBIX CUMBOJIOB.




NMpedUKcHbIE
Ycnoesue KOAbI

PaHQ: .

—%IepaeHomeprlu K00 Moxxem 6bImb OOHO3HAYHO OEKOOUPOBaH,
ecJlu HUuKakol u3 Kodoe He coenadaem ¢ Ha4yasioM (npeghukcom)
Kako20-51ub60 uHo20 6osiee OJIUHHO20 KOOa.

Hanpumep, ecriu umeemcsi KoO 110, mo yxXe He Mo2ym UcCrnosfib308ambscs KoObl 1, 11, 1101,
110101 u nip. Ecnu ycnosue ®aHo 8bINoOSIHAEMCS, MO rpu rnpoYmeHuuU (pacwugposke)
3aKo0upo8aHHO20 COOBLWEHUS MymeM cornocmasrieHuUsi co CriuCKoM Ko0og ecea2da MOXXHO
MOYHO yKa3ame, 20e 3akaH4usaemcsi 00UH KOO U Ha4uHaemcs opyaodl.



Mpume a n M p Vy bl
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« OTpesaTb OT TEKYLWEro COObLLEHNA KpauHUW NEBLIA CUMBOIS1, MPUCOEAVNHNUTL K
paboyemy KOOOBOMY CrOBY.

» CpaBHUTb paboyee KogoBOE CMOBO C KOAOBOW Tabnuuen; ecnv coBnageHus
HET, NepenTn K (1).

» [lekogoupoBaTb pabo4vee KogOBOE CIOBO, O4YUCTUTD ErO.

» [lpoBepuTb, UMEKDTCA NN EeLLE 3HAKMN B cCOODLLEHNN; ecnun "Oa", nepenTmn Kk (1).

[IpumMeHeHUe OaHHO20 as20pumma

daém:
- Pacno- eKoaAHpo-
War Pg::g:ie Tekywee coodWeHe 3HAHHbLIN naquﬁoz
3HaK COO0DWEeHHe
0 MyCTO 4 QO 7O007 0000 7707 Q707 1 10000110 — —
1 0L L 070000000 T 070707 T T OO0 10 HET -
2 00t”';,meO?OOOO???O?O?O??700001?0 M M
3 T4 - Q00700007 1107070100070 HET M
4 10t”f,~0010000???0?0101110000110 a M3
2 i, t"”'__,wOTOOOO?ﬂO?‘OfOfMOOOOﬁO HET M3
b 00+ 100007 1070701100007 10 M MGkt




[locmpoeHue orimumarnbHo20 Koda rno memody LlleHHoHa — ®aHo ansa coodLeHNI
CBOOUTCSA K crneaytoLlen npoueaype:

MHOXecTBO M3 M cooluweHnn pacnonaratoT B nNopsigke
yOblBaHUA BEPOATHOCTEW;

nepBoHayarnbHbll  aHcamMbnb  KOOAUPYEMbIX  CUrHaroB
pas3bmBaldT Ha pOBe Trpynnbl TakuMm oOpa3oMm, 4TOObI
CYMMapHble BEPOSATHOCTU cOODLEHNN 0Denx rpynn Obinn no
BO3MOXHOCTU PaBHbl;

nepBou rpynne npuceamsaloT cMMBOST 0, BTOpOU rpynne —
cumBon 1;

KaXkayro M3 noarpynn Oensat Ha OBe rpynrbl Tak, YTOObl nX
CyYMMapHble BEPOATHOCTW Dbl N0 BO3MOXHOCTU paBHb;
nepBbIM NoArpynnam Kaxgon na rpynn BHoBb npuceansatoT O,
a BTOpbIM — 1, B pe3ynkrarte 4Yero rnosiyvyatoT BTopblie Lndpbl
Kofda. 3aTeEM KaXaylo M3 YeTbipex noarpynn BHOBb OENAT Ha
pPaBHbl€ (C TOYKU 3PEHNSA CYMMapPHOW BEPOSATHOCTM) YaCTn U T.

[. 0O TexX Mop, Noka B KaXdoW M3 NOArpynn OCTaHEeTCHA Mo
NnNuniz1 Bvvrepa



lNMpegukcHbIl K00 LlleHHOHa-®aHO (1948-1949)

a1 a2 Ja3 _Jad Jas a6
0,3 0,2 0,2 0,15 0,1 0,05

ﬂ“l

Paspsaabl koga Kopn,

2 3 4
Al 0,3 0 0 00
A2 0,2 0 1 01
A3 0,2 1 0 10
A4 0,15 1 1 0 110
A5 0,1 1 1 1 0 1110
A6 0,05 1 1 1 1 1111

K(A,2) = 0,3*2+ 0,2*2+ 0,2*2 +0,15*34+0,1*4+0,05*4=2,45
Il(A)=2,39O BuUT
Nz6riTOUHOCTL kKOoHma Q(A,2) = 0,0249, T.e. okxoJyio 2,5%



lNMpegukcHbIl Kod

XagppmaHa
[Mpumep TOT Xe.

AnropuTm:

1. Cosgagum HOBbIM BCNomMoraTernbHbIn andaBuT A, obbeauHMB OBa 3HaKa C
HaVMEHbLIVMU BEPOSITHOCTAMU (a, U a) W 3aMeHVMB WX OOHUM 3HAKOM
(Hanpumep, a*));

2. BEPOSATHOCTb HOBOroO 3HakKa byaeT paBHa CyMMe BEPOSITHOCTEW TEX, YTO B HErO
Bown, T.e. 0,15;

3. OcCTanbHble 3HAKN UCXOAHOro andaBuTa BKHOYUM B HOBbIN 6€3 U3MEHEHWUN;
obLee ymcno 3HakoB B HOBOM andgasute, odeBmaHoO, byaet Ha 1 MeHbLUE, YEM B
NCXOOHOM.

4. AHanorM4yHbiM obpasom NpOoAOIMKMM co3daBaTb HOBble andpaBuThbl, NoKa B
nocrieaHeM He OCTaHETCA [Ba 3HaKa; ACHO, YTO YMCIO Takux Wwaros dyaeT paBHO
N — 2, rae N — 4nucno 3HakoB UcxogHoro andgasurta (B Hawem cnyyae N = 6,
crnepoBaTenbHO, HEOOXOAMMO MOCTPOUTL 4 BCnoMoraTenbHbiX andasuTta). B
NPOMEXYTOUHbIX andaBuTax Kaxabln pa3 bygem nepeynopsagovmsaTb 3HaKU Mo
yOblBaHNIO BEPOATHOCTEN.



lpsmou

*'-g—‘ BEpOATHOCTH

Z | Mcx0AHbBIA MpoMEXRyTOYHBIE aNthaBUThI

S| andaguT A A2 A3 Al

1 03 —» 03 40,3 04 4 06

2 02 —» 02 ] .03 JAD03 /04

3 02 —» 02 >f.02 1/\0,3 I

4 0,15 » 0,15

5 0,1 1»0,15)

6 0,05 )

Ob6pamHbii

= BepoATHOCTH

§ 5 MPOMENKYTOMHBIE ANHAEUTHI

= ICXOAHBIA
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1| 03 00| 0,3 | 0003 | 00 04 | 1406 |0
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3| 02 1] 02 11 5,"“2‘“7L1o] o,@ﬁml‘&/
-« i

4| 0| 010] 075 | 010 5,‘?‘7&1”"“‘“’

5 | 07 | o110y 0,75 | 011]

6 | 005 o111)] ~"




CpeoHsais onnHa Koda okKasbliBaeTCcsl paBHOW K? = 4,395: N36bLITOMHOCTb
koaa Q! = 0,00887, T.e. MeHee 1%.

Taknum 06pa3omM, MOXKHO 3aKMO4YUTb, YTO CYLLIEECTBYET METO/, MOCTPOEHUS
onTUMaribHOro HepaBHOMEpPHOro andaBUTHOrO Koaa.

MeTtog XadpdomaHa n ero mogupumkaumnsa — Mmeton aganTUBHOIO KogMpoBaHUS
(OnMHammnyeckoe kogmposaHue XaddmaHa) — Halnn wupovavilee npuMeHeHne B
nporpamMmmax-apxmsaropax, nporpammax pes3epBHOro KonmposaHua gansos u
OWCKOB, B CUCTEMAX CXXaTua MHdopmMmaumm B Mogemax n goakcax



