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KoaunpoBaHue nHdopmauyumm

CurHansbl, ucnonb3yemblie Ana nepegavym nHdopmaumm:

LS

i

[na Toro 4toObI Nepegava MHopmMmauum Oblina ycnewHow,
NMPUEMHUK [OOMKEH HE TONMbKO TMOSIy4YNTb CUrHam, HO WU
pacwunpoBatb ero. Heobxoanmo 3apaHee OoroBapuBaTbhCs,
KaKk MNOHMMaTb T€ WM WHbIE CUrHanbel, T.e. Tpebyetcsa
pa3paboTka Koaa.

*CBETOBbIE;
*3BYKOBbI€;
*TennoBble;
*3NIeKTpU4eckKue;

*B BMAeE XecTa;

*B BUAe ABVNXEHUSA;
*B BMAe crioBauT. A.




KoaunpoBaHue nHdopmauyumm

Pa3HooOpa3ue ncnonb3lyemMbiX HaMU KOOOB

HoTHbIe 3HaKn KoaupyoT My3blKkanbHble ;5'3 5
Nnpon3BeaeHus: el
5559

[MpaBuna oOpoOXXHOro ABMXEHUS |
KOAWPYHOTCA cneunanbHbIMN 3HaKaMMU: Q O A Aﬁ
3.1 3.2 1.20 1.21

roceun

41567895

CBou Ko 13 WwecTtu undop (MHOEKC) nmeeT
KaXXObl HACeneHHbIN NYyHKT:

ToBapbl MapKUpPYHOTCA cneunanbHbIMU KOAAMWN: |||||
12

4168123



KoaunpoBaHue nHdopmauyumm

Pa3HooOpa3ue ncnonb3lyemMbiX HaMU KOOOB

B cepegunHe XIX Beka ppaHuy3ckun negaror Jlyn bpannb
npuaymarn cneumanbHbiM criocod npeacraBneHns MHGQopMaunm
ONA He3pa4nX Nogeun.
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KoaunpoBaHue nHdopmauyumm

CnocoObl kKoaupoBaHus

OpfHa 1 Ta Xe WHdopMauMsa MOXeT ObiTb npeacTaBreHa
pa3HbIMU KodaMMU.

CyLWecTBYlOT TPU OCHOBHbIX cnocoba KoaupoBaHUS
NHJ opMaLnn:

&aqouqecmﬁ — C MOMOLLIbIO PUCYHKOB U 3HAYKOB;
3 ‘¢ 1CNOBOM — C MNOMOLLbIO YNCEN;

g:;l’lMBOﬂbell‘;I — C NoOMOLW b CMMBOIJIOB TOIO XXe
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\1 ,a);lcbaBMTa, YTO N UCXOOHbIN TEKCT.
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KoanpoBaHue nHopmaumu

UucnoBoe KogupoBaHue

B andasute noboro pasroBOPHOro A3bika OYKBbI CrieaytoT
Opyr 3a Apyrom B onpegeneHHoMm nopagke. OTO  Oaer
BO3MOXXHOCTb MNPUCBOUTb Kagow 6OykBe andaButa ee
NOpPSAKOBbLIN HOMEP.

Aa 6 B8 T2D0 Ee
Hanpumep, 4yncnosoe & S Ve T ek
coobLeHune A Maue Hu Do Jln
01112001030918 Pp Cc 9im Yy P

COOTBETCTBYET CIIOBY Xx Uy Us Wl W
AJTOABUT B blot bs 33 FOw0 SHa




KoaunpoBaHue nHdopmauyumm

CumBoOnbHOE KogupoBaHue

Cwmblcr 3TOro criocodba 3aknto4aeTcst B TOM, YTO CUMBOJIbI
andasunTa (0yKBbl) 3aMEHAKOTCA CUMBOSIaMu (DyKkBamm) TOro xe
andasuTa No onpeneneHHoMy npasuny.

Hanpumep, a —06,6 — B, B —> runt.4. Toraa cnoso AJI®GABUT
byaet 3akogupoBaHO rnocrieaoBaTenbHOCTbIO BMXBIAY.



KoaunpoBaHue nHdopmauyumm

'pacdhmnyeckoe koanpoBaHue

OTO KoagupoBaHue nHdopmaLuum Npu NOMOLLM
Pa3HOOOpPAa3HbLIX PUCYHKOB UMMM 3HAYKOB:
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KoaunpoBaHue nHdopmauyumm

'padhmnyeckoe kognposaHme BM®P Poccumn

CneumnanbHble curHanbHble darn nogsunucb B Poccun
ewe B 1696 1. B CCCP cywectsoBanu 32 OykBeHHbIX, 10
UMdppoBbIX ¢naros, 4 OONOMHUTENbHLIX U 13 crneunasribHbIX

donaros. JTa Xe cucrema ¢ He3Ha4YUTENbHbIMU N3MEHEHNAMU
ncnosnbo3yetca 8 BM® Poccuw.
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OOwmume BONpoOCHLI KOONPOBaAHUA
UHdopmMaLun
3anaqa KOAUPOBaHUA UHPOPpMaunnn npenctaBIidA€TCA Kak
HEKOTOpOoEe npeobpa3oBaHME YUCIOBbLIX OaHHbIX B 3aJaHHOW
cncremMme CHUCIIeHnA.

JBOHYHO-1eCATHIHBIH KO/ | J{eCSTHYHBIH KOA
0
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Tak kak nwobaga no3mumoHHaa cuctema He HeceT B cebe
N30bITOYHOCTN WMHOPMaLUMM N BCE KOOOBble KOMOMHaLUK
ABMNSAOTCA paspelleHHbIMX, UCMOSIb30BaTb Takueé CUCTEMbI
ans KOHTpONS NnpaBUNbLHOCTU nepepavu He
npeAacTaBnsieTcA BO3MOXHbIM.



OOwmume BONpoOCHLI KOONPOBaAHUA
UHopmMaLun
Cucmemamuyeckul KoO - KoA, cogepxawunm B cebe Kpome
NHMPOPMALIMOHHBIX eLLie N KOHTPOISbHbIE pa3psabl.

BACH = 8164 68 1661 86 1611 16 6681 62

B  KOHTpONnbHble pas3panbl 3anncbiBaeTcad  HeKoTopad
nHpopmauua ob ncxogHom vucne. NoaTomMmy MOXHO roBOPUTb,
4YTO cucTemMaTuveckmn kog obnagaet uzbbimoyHocmabio. [1pu
9TOM abcontTHass M3ObITOMHOCTL OydeT  BblpaXaTbCs
KONMMYECTBOM KOHTPOMbHbLIX pa3psanoB k, a OTHOcUTenbHad
N30bITOYHOCTb - OTHOWeEHUEeM k/n , rae n = m + k - obwee
KONMMYeCTBO paspagoB B KOOOBOM crioBe (m - KOMMMYECTBO

NHAOOPMALMOHHbIX pa3psaaos).
AbGconTHaA N30bITOYHOCTb = 2, OTHOCUTEIIbHasA
N30bLITOYHOCTbL 2/6




OOwmume BONpoOCHLI KOONPOBaAHUA

NoHaTne KOppEKTWmP%ﬁ%gLOCTM Koga o0ObIYHO

CBA3bIBAOT C BO3MOXHOCTbIO OOHapyXeHusi ©n UucrnpaBneHus
ownbkn. KonnyecTBeHHO KOppeKTupyrwasa crnocobHOCTb Koaa
ornpenenaeTcs BEPOSATHOCTbIO OOHapPYXeHUst WUnM uncnpasrieHnd
owndku. Ecnn nmeem n-paspsaHbin Kog U BEPOSITHOCTb UCKaXKEHUS
O4HOro cumBOna P, TO BEPOATHOCTb TOro, YTO WUCKaXeHbl K
CMMBOINOB, a OCTalnbHbIE N - K CUMBOSIOB HE UCKaXEHbI, MO TeopemMe
YMHOXEHUS BEPOSATHOCTEN ByaeT

w = p(1-p)™*

Uncno KogoBbIX KOMBMHAUNKW, KaXXgaa U3 KOTOPbIX coaepXuTt Kk

NCKaXXeHHbIX 311IeMEHTOB, paBHa YMncry codeTaHun U3 n no K:

. n!

" kKl(n=-k)!

Torga nonHas BepOFITHOCTb NCKaXXeHna nHpopmaumnm

P, = Zl,(n_l),p"(l—m""




OOwmume BONpoOCHLI KOONPOBaAHUA
KopoBoe paCCTo;leelﬂ(ﬁP@ ﬁ‘)ﬂ:ﬁblx KoMObuHaumm A un B
onpenensieTca Kak Bec Tpe be|>! KOOOBOWM KOMOWMHaUuW, KoTopas
nony4vyaeTca nopaspsaaHbIM CIOXEHMEM UCXOOHLIX KOMOMHaAUMW MO

Moaynto 2.

Bec «kopoBonm kombuHauum V(A) - KOMUYECTBO eauHuL,
coaepXxalluxcst B KogoBOM KOMOUHauun.
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[eomeTpuryeckoe npeacTaBneHne KoaoB KopoBble paccTosiHus



OOwmume BONpoOCHLI KOONPOBaAHUA

B Tex CnyqaﬂxMHd),mapMatﬂxmmmo He TOJbKO
OOHapYyXUTb OLIKNOKY, HO U UcnpaBUTb €€ (T. €. yKasaTb

MECTO OLUMDKKU), MMHUMASIbHOE KOOOBOE PAaCCTOSIHME OOSMKHO
ObITb

d . =22t+1.
min

B Teopun KogmpoBaHuUs nokasaHOo, YTO CUCTeMaTUYEeCKUU
Kogq cnocobeH O6HapyXuTb OWKNOKM TONBLKO Korga
MMHMMaNbLHOE KOOoBOEe pacCTosiHUe ANA Hero 6onbLue unu
paBHO 2t, T.e.

rae t - KpaTHOCTb ODOHapyXmBaembix OWMOOK (B cnydae
OOMHOYHbIX OWKMBOK t=1 U T. O.).



OOwmume BONpoOCHLI KOONPOBaAHUA

obOHapyxeHune
oLwKnOOK B briokax

AaHHbIX U
aBTOMaTUYECKUUn
3arnpoc NOBTOPHOWU
nepenaym
NoBpeXaeHHbIX
onokoB

MHOOoOpMmaumm
BO3MOXHbl HECKONbKO

cTpaTernm 6opbOLI C

oinbKamm:
ODHapyXeHune ncnpasrneHne

OLLMOOK B bnokax OoLMBOK
OAHHbIX U
oTbpacbiBaHue
NoBpPEeXOEHHbIX
OnokoB (NOTOKOBbLIE
MynsTUMeama-
CUCTEMBI)
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OOwmume BONpoOCHLI KOONPOBaAHUA
UHopmMaLun

OPdeKTUBHOE KOAMPOBaAHME 0OasnpyeTcd Ha OCHOBHOM
Teopeme LUleHHoOHa pana kaHanoB 0e3 Wyma, B KOTOPOW
OOKa3aHoO, 4TO CooOWEeHnsa, cocTaBneHHble ©n3 BOykB
HekoToporo andasuTa, MOXHO 3aKoAupoBaTb TaK, u4TO
cpedHee 4ncno OBOMYHbIX CUMBOSOB Ha OykBY OydeT CKorb
YrogHo OrIN3KO K SHTPOMUU UCTOYHUKA ATUX COOBLLEHUIA, HO HE
MeHbLLEe 3TOU BENMNYMNHLI.

1001
0110
0100

00 11 00 01
01 0010 00
00 10 00 01
010011 00




JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToauka koanpoBaHusa LLleHHoHa-®aHo

Kog cTtpoutcsa cneayiowmm obpasom: OykKBbl

andasuta coobLEeHNN

BbIMUCbIBAOTCA B Tabnuuy B nopsagke yoObiBaHUSA BEPOATHOCTEN. 3aTEM OHMU
pasnensarTca Ha ABe rpynnbl Tak, YTOObI CyMMbl BEPOSATHOCTEN B KaXX4oW U3
rpynn 6binn no BO3MOXHOCTU OAWHAKOBLI. Bcem BykBam BepxXHEWN MOSMOBUHLI B
KadecTBe nepBoro cumsora npunuckiBaetcd 1, a sBcem HxHUM - 0. Kaxkgasa u3
MNONTydeHHbIX Tpynn, B CBOKW o4yepedb, pasbuBaeTca Ha [OBe noarpynnbl C
OOMHAKOBbLIMU CyMMapHbLIMW BEPOATHOCTAMM U T. A. [lpouecc nosTopsaerca 4o
TeX Nnop, Noka B Kaxgon noarpynne ocTaHeTcs no ogHom Oykse.

byxBbI BeposatHocTu Konossie
KOMOUWHAITNU
z, 0,22 11
z, 0,20 101
z, 0,16 100
z, 0,16 01
z, 0,10 001
z, 0,10 0001
z, 0,04 00001
z, 0,02 00000

8
(2) =-> p(z)log p(z:) =~ 2,76
i=1
CpeHee YHCIIO CHMBOJIOB Ha OYVKBY

8
lop = -Z p(zi) n(z;) = 2,84,
=1



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToauka koanpoBaHusa LLleHHoHa-®aHo

MHOXXeCTBO BEPOSATHOCTEN B NpeablayLlien Tabnmue MoXHO 6bino pasbuTtb

NHbLIM OBpa3oMm:

BYKBBI BCpOHTHOCTH KOI[OBI)IG BykBsi BepositHocTH Konosnie
KOMOWHAITUH KOMOMHALIH
Z, 0,22 11 z, g,ii 1 (1) 1
] - ’
z, 0,20 10 - 020 o1
Z, 0,16 011 - o1c =
z, 0,16 010 - 010 o1
Z, 0,10 001 z, 0,10 0001
Z, 0,10 0001 z, 0,04 00001
z, 0,04 00001 Zg 0,02 00000
7 b
= 0,02 00000 MpenbloyLwim BapmaHT

@)= -2 p(z)log p(zi) = 2.76
i=1

CpeaHee YHCIIO CHMBOJIOB Ha OVKBY

lp = -Z p(zi) n(z) = 2.8
i=1




JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

LNEN

0,22

MeToauka kognpoBaHua XacpdpmeHa (Huffman)

10,24

0,34 0,42 0,58 1

0,22

0,24 0,34 0,42

0.2 0,22 0.24

017 2

3 2 0,2 0,2
A1 A2
0,17 0,17 0,14 0,1
A3 A4 A5
07
A 0,04 0,03 A



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeTtoauka KoanpoBaHunA no 4eTHOCTU-HE4YeTHOCTU

Ecnn B marematnyeckomMm Koae BblaeneH OAWH KOHTPOSbHbIN
pa3psg (k= 1), To K KaxxgomMmy ABOUYHOMY 4uncny gobasnsercsa oauH
N30LITOYHbIN pa3psad M B Hero 3anucbiBaetca 1 uim 0 ¢ Takmm
ycrioBmem, 4tobbl cymma umdpp B KaXkgom 4ucne obina no moaynto 2
paBHa 0 ansa cnydasa 4veTtHocTM mnu 1 gns cnydass HEYETHOCTW.
[TosiBneHne owmnbKn B KOAUPOBaAHUM ODHAPYXUTCHA MO HapyLUEHUIO
YEeTHOCTU (He4YeTHoCTK). [pu TakomM KOOANMPOBAHMKN OOMYCKAETCH, YTO
MOXET BO3HUKHYTb TOSIbKO OfHA OLLUnOKa.

Yucno KOHTpONnbHbIN NMpoBepka
paspaAn
10101011 1 0
11001010 0 0
10010001 1 0
11001011 0 | -Hapymenue

Takoe KoanpoBaHmne nmeet MMHMMalibHoOe€ KOoBO€E paCCToOAHNE, paBHOE 2.



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeTtoauka KoanpoBaHunA no 4eTHOCTU-HE4YeTHOCTU

MOXHO npeacTtaBUTb U HECKONbKO BWOOU3MEHEHHbIN Cnocob
KOHTpPONSA MO METOAY YEeTHOCTM - HevYeTHOCTW. [nuHHOoe 4ucno
pa3bumBaeTcsa Ha rpynnbi, Kaxaasa U3 KOTOpbIX COAEPXUT | pa3psiaos.
KoHTponbHble pa3psabl BblAENATCS BCEM rpynnam no CTpokam U
no ctonbuam cornacHo crieayroLlen cxeme:

a, a, a, a, a, K,

s a; g 8y 19 k, Mn
PoBepKa

41 12 813 14 815 ks Zi(ai+k/.)

Q16 Q47 91 819 @0 k,

81 8 953 8244 s K

ks k; Kg kg Kio




JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToaouka koanpoBaHna XaMMUHra

[TpeanonoXxmm, 4To UMEETCS Ko, coaepXaLmm m MHPOPMaLMOHHbIX
pa3psaoB N k KOHTPOSbHbIX pas3psaaoB. 3anucb Ha k NO3ULUUIA
onpenensieTcs npu nPoBepKe Ha YETHOCTb KaXXaou U3 NpoBeEpPSAEMBbIX
k rpynn MHMOPMaLMOHHbLIX CUMBOMOB. [lycTb ObLINO NPOBEAEHO k
npoBepoKk. Ecnu pesynbtar nNpoBepKn CBUAETENLCTBYET 06
OTCYTCTBWUM OLLUNOKK, TO 3anuiiem 0, ecriv ecTb oKnbKa, TO 3anuLuem
1 . 3anucb Nosfly4eHHoOM nocregoBaTenbHOCTM CMMBOSIOB ObpasyeT
OBOUYHOE, KOHTPOJSIbHOE YUCSIO, YKa3biBatloLlee HOMep No3numu, rae
npousowna owwubka. Npn oTCcyTCTBMU OWLIMOKM B AAHHOW MO3ULMK
nocnegoBaTenbHOCTb OyaeT coaepxaTb TOMbKO Hynu. [ony4vyeHHoe
TakmMm o00pa3oM 4ucno onucblBaeT n = (m + k + 1) cobbiTnn.
CnepoBaTternbHO, cNpaBeaiMBO HEPABEHCTBO
m+k+1)

NMpumep koaa: 1001011004 0100 2"> (m+k+1)= 16215
m Kk



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToaouka koanpoBaHna XaMMUHra

[TonnyyeHHOe TakmMMm 06bpa3oM 4YuCrio OonucbiBaeT n = (m + k + 1)
cobbiTnin. CriegoBaTensHO, crnpaBeasiMBo HEPABEHCTBO
2K=(m+k+1).

OnpenennTb MakcMmarbHOe 3Ha4YeHne m Ans JaHHOTo k MOXHO 13
criefyoLlero:

n...1234...8...15 16...31 32...63 64
m...0011... 4...11 11...26 26...57 57
k...1223...4..45..56...6 7

Mpumep kopga: 1001011001 0100 2*=>(m+k+1)=> 16215
m k



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToaouka koanpoBaHna XaMMUHra

Onpegenum Tenepb Mo3vLUMK, KOTOPble HaAMNEXWUT NPOBEPUTL B
Kakgon u3 k npoBepok. Ecnun B kogoBon KOMOMHaL MK OLLMOOK HET, TO
KOHTPOSIbHOE 4MCNO COOEPXXUT TOMbKO Hynu. Ecnn B nepBoMm
paspsige KOHTPOSIbHOro 4ymcra ctouT 1, TO, 3Ha4YUT, B pesynbrarte
nepBon NPOBEPKM ODHapyxeHa owunbka. Mvea tabnuuy ABOUYHbLIX
9KBMBANEHTOB AN AOECATUYHbIX YMUCESl, MOXHO CcKasaTb, 4TO,
HanpuMep, NnepBas NpoBepKa oxBaTbiBaeT no3vuun 1, 3,5,7,9u1T. 4.,
BTOpasi NnpoBepka — no3uvumnmn 2, 3, 6, 7, 10.

[MpoBepka lNMpoBepsieMble paspaabl

1,3,5,7,9,11,13,15...

2,3,6,7,10, 11, 14, 15, 18, 19,22,23...
4,5,6,7,12,13, 14,15, 20, 21, 22, 23...
8,9,10,11,12,13,14,15,24...

W



JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

MeToaouka koanpoBaHna XaMMUHra

KogupoBaHune nHgpopmaummn no metoay XamMmmMmuHra angd 7-mmpaspsgHoro Kkoga
n=7, m=4, k=3 N KOHTPOSbHbLIMK DyayT pa3paabl 1, 2, 4

[MpoBepka [lpoBepsiemble

HWN A

Pa3psagbl 4BOMYHOro Koga Kooupyemas
1 2 3 4 5 6 7 aecAaTnyHasa
k, k, m, K, m, m m MHJopMaLns
0 0 0 0 0 0 0
1 1 0 1 0 0 1
0 1 0 1 0 1 0
1 0 0] 0 l 0 " 1 —x 1
1 g 8] 1 T—N—0 10 4
0 1 0 0 1 0 1 5
1 1 0 0 1 1 0 6
0 0 0 1 1 1 1 7
1 11 0 0 0 0 8
0 o L et
1 0 1 1 0 1 0 10
0 1 1 0 0 1 1 11
0 1 1 1 1 0 0 12
1 0 1 0 1 0 1 13
0 0 1 0 1 1 0 14
1 1 1 1 1 1 1 15

paspsapbl
1,3,5,7,9...
2,3,6,7,10...
4,5,6,7,12...
8,9,10,11...

000

1012—510



JdhdheKkTnBHOE KOANpoBaHUe uHpopmauum

AnroputmMbl cxxaTma nHopmauum

Ob6bI4YHO BbIOENAIOT ABa Kacca anropuTMOB CXaTus

CxaTtue Oe3 CxaTtume c




JddhekTUBHOE KOAMpoBaHMUe MHpopmauumn

AnroputmMbl cxxaTma nHopmauum

Knaccundecknn anroputm Jlemnena-3mBa — LZ77, Ha3BaHHbIM Tak MO rogy CBOEro
onyonukoBaHua, npegenbHo npoct. OH dopmynupyeTca crnegyrowmm obpasom :
"ecnu B npowiealieM paHee BbIXOOAHOM MOTOKe yXe BCTpe4vanacb noaobHas
nocneaoBaTesibHOCTbL GauT, NpuyemMm 3anMcCb O ee AJfIMHE U CMeLeHUn oT
TeKywen no3nuum Kopoye 4YeM cama 3Ta nocneaoBaTeNibHOCTb, TO B
BbIXxoaHOM chann 3anuUcbIBaeTCA CCbIfiKa (CMelleHue, ANMHA), a He cama
nocriegoBaTenbHOCTL".

"KOJNOKOJ1_OKOJIO KOJIOKOJIbHA"
"KOJO(-4,3) (-5,4)0 (-14,7)bHN"

Anroputm RLE (aHrn. Run Length Encoding) | guonmoii noTox

BblX0AHOM NOTOK
11 1]
(AI7) 2 (2R 5 B8 3 (B 1 (ES 3 |[BS

3212113 |13|3|3|3|15(15j15(8 (4 (4|4




