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

Anropurvel LZ77, LZSS, LZ78, LZW

B srom pazsiene paccMaTpBualoTCd aJropuTMbl cemeiictBa LZ, KOTOpbIt B Pa3/IMIHBIX MO-
qudUKAIUAX UCIOIB3YeTcss B mporpamMax-apxuparopax. (I[lo mHHUImammaM X aBTOPOB
Lempel, Ziv, Welch, Storer, Szimanski).

CyTb ajJiropuT™Ma COCTOUT B OOHAPYKEHUU BO BXOJHOM IOTOKE IMOBTOPSIONIMXCS 110~
qek OaiiToB, cocTaBieHnu TabauIbl (CJ0Baps) TAaKUX OOHADYKEHHBIX IMEHOYeK W BblIade
B BBIXOJHOM MOTOK KOJOB (cMerneHuii B Oydepe WIn HOMEPOB CTPOK CJIOBApsi), COOTBET-
CTBYIONIUX OOHApPYzKeHHOH 1enouke. TakuMm obpas3om, ecjau UCXOTHBIN (ailyl ©kMeeT MHOTO
HOBTOPSIONIUXCA TOCIeI0BaTe/IbHOCTEH OaliTOB, TO TaKHe IOCAeI0BATE/IHLHOCTH OYIyT 3a-
MEeHEeHBI Ha HEKOTOPBIE €€ YHCJIOBOi KojI. BaxkKHoit 0c00€HHOCTBIO AJITOPUTMOB SIBJISIETCS TO,
9TO paCllaKOBIIUK, aHAJIU3UPYA C2ZKaTble JJaHHbIC B IIPOIECCE pa6OTbI, MOZKeT ITIOCTPOUTDH KO-
HUIO0 UCXOJHOM Tabaunbl uan Oydepa u, caeJoBaTe/IbHO, €6 He HAJ0 Mepe/laBaTh BMECTE C
CZKaTbIMHU JaHHBIMH.

OmnutieM OBITYIO CXeMY 3TUX aJTOPUTMOB.

Lz77

Ha Bxommoit mocaeaoBaTeIbHOCTH ONPEIEIIIOTCS IBa CMEKHBIX YIaCcTKa — OKHO U Oy-
dep ¢ 3amanHOl MakCcUMAILHON ymHONR. OKHO MpPeaCTBAJSAT COOOH “HIPOCMOTpPEHHBIE U
3aKO/IMPOBAHHBIE” CUMBOJIBI ITOCIEI0BATEIHLHOCTH, Oydep — 3TO TeKylnasd 4acTb MOCIe0-
BaTEJbHOUCTHT JJId aHaJdn3a. B OKHE NHIeTCA MOACTPOKA MaKCHUMaJbHOM JJIMHBI, COBITIada-
fomas ¢ ¢pparMenToM u3 Hadajia Oydepa. g Takoih cCTpOKU BBIIAETCS KO

(cMelnenue, IIMHA, CHMBOJI)

rje CMellleHne — CMellleHne HadaJla MOJCTPOKH B OKHE OTHOCHTEILHO KOHIIA OKHA,

JJIMHA, — KOJIMYECTBO CUMBOJIOB HAaWJICHHON I10JCTPOKH,

CUMBOJI — CHMBOJI, CJIeIyIONmii B Oydepe 3a 00HAPYKEHHBIM COBIAIAOINNM (hparMeH-
TOM.

Eciau dparment He obHapyKeH (OH OJHOCHMBOJIBHBII), TO MPOCTO BBIBOIUTCS KOJ €
9TUM cEMBoJIOM M IynHO# 0 u cmemenuem (

[Tocne 3Toro okHo m Oydep CABUTAIOTCS BIEpeI MO MOCJAeI0BATEILHOCTH HA JIJIHHY
dbparmenta + 1. (B nepBble MOMEHTBI OKHO He CABHUIAETCS, & PACTET JI0 3aJaHHOIO Pa3Me-
pa).

ﬂeKOﬂHpOBaHl/Ie MTPOUCXOJUT OYE€BUJIHBIM O6paBOM TaK KaK JE€KOJep aHaJOTUYHO CTPOUT
HPOCMOTPEHHYIO YaCTh H UMEET CChLIKH Ha (pparMeHTbl B Heil.

[Tpu KomupoBaHUT MOZKET UCIOIb30BaThea niesd oT RLE — nepuoandeckoe mpogorzke-

HUE LOC/Ie0BATE/ILHOCTH (JIMHA > CMEICHUs).
IIpumep. abbbcbababcbacach...

| abbbcbababcbacach
(0,0,a) a|bbbcbababcbacacb
(0,0,b) ab|bbcbababcbacach
(1,2,0) abbbc | bababcbacach
(2,1,a) abbbcba|babcbacach
(2,2,b) abbbcbabab | cbacacb
(6,3,¢) abbbcbababcbac|acb
(2,2,b) abbbcbababcbacach |

LZSS

Ta ke unes, yro u LZ77, Ho apyroit Ko
(cMerenue, IMHA) TS HAfiIEHHBIX (DPArMEHTOB
(0, cuMBOJI) sl THOCHMBOJIBHBIX

IIpumep. abbbcbababcbacach...

| abbbcbababcebacach
(0,a) a|bbbcbababcbacach
(0,b) ab|bbcbababcbacachb
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(1,2 abbb| cbababcbacacb
(0,¢) abbbc | bababcbacacb
(2,1 abbbcb | ababcbacachb
(6,2) abbbcbab|abcbacacbh
(2,2) abbbcbabab | cbacach
(6,3) abbbcbababcbalcacb
(0,c) abbbcbababcbac|acb
(2,2 abbbcbababcbacac |b
(0,b) abbbcbababcbacach|

LZ78
Crpourest cioBapb. Ko npejcraisier coboii HOMep CJI0Ba B CJ0Bape  (CJ1e/ Ly oTmii)
cumBos1. CIoBaph 3alOHSETCA CTPOKAMH, KOTOPBIE COOTBETCTBYIOT BBIBEJIEHHOMY KOy

CnoBo ¢ HOMepoMm 0 — mycToe.
IIpumep. abbbcbababcebacach...

CJIOBapb
a b bb ¢ ba bab cb ac acb...

CJIOBO BXOI KO[,

0

1 a a 0,a

2 b b 0,b

3 bb bb 2,b

4 c c 0,c

5 ba ba 2,a

6 bab bab 5,b

7 cb cb 4.b

8 ac ac 1,c

9 acb acb 8,b

LZW

Koouposanue. Cozgaercsa Tabanna, CocoOHass BMECTUTh JTOCTATOTHO OOIBITOE KOJIHIe-
cTBO cTpoK. [lepBbie 256 cTPOK 3TON TAOJHUIB HHUIUAJTUIUPYIOTCA BCEMH BO3MOYKHBIMH
OJIHOCHMBOJIBHBIME [EMOYKAME (T.€. COOTBETCTBYIOT CHUMBOJIaM ¢ Kogamu or (0 10 255).
HanpHefmuii aaropuTM BBHITVISIUT TaK:

s = <mycTas Lemnoyka>;
while (ecTb CuMBOJNH BO BXOIHOM IIOTOKe) o

¢ = NextSymQ) ; // B3ATb OuUepemHO} CHUMBOJ
if ( InTable (s+c) ) { // memouka s+c yxe ecTp B Tabmune
s = stc; // yOnuHAEM LIENOYKY NPOYMTAHHEM CHMBOJIOM
} else { // lemouku S+c HeT B Tabiuie
OutCode (8); // BHBOL KOIA, COOTBETCTBYWOWEIO IEIOYKEe S
AddString (s+c); // mobaBisgeM HOBYD ILIENOYKYy S+C B Tabnuiy
s = c; // roToBMMCH K OOHapyXeHUWw Cleyomeil 11eIoYKy
}
+
OutCode (8); // BHBOZI KOZA [IJI OCTAaBNEHCH IEIOYKH S

31ech 3HaK ‘47 0003HaYAET KOHKATEHAINIO MEnovYeK. AJTOPUTM KOJAUPOBAHNS KarKIbIil
pas mpiTaercs HaiiTu B Tabanie Hanbo/ee JINHHYIO HEeH0YKY, COOTBETCTBYIOILYI0 YNTaeMOil
OCJIeI0BATETLHOCTH CUMBOJIOB. EC/IH 3TO B KaKO#-TO MOMEHT HE yIaeTCsl, TO HAKOILIeHHAS
K 9TOMY BPEMEHHU IIeIIOYKa 3aHOCUTCA B TAOJMILy. B KaKOiH-TO MOMEHT MOXKET HACTYIUTh
nepernoHerne Tabanunbl. B 9ToM ciiydae KOTUPOBIINK BBHIBOIUT B BBIXOJHOM IIOTOK CIIEIH-
AJBHBIN KO OYUCTKHU U TaOJNIA MEeMoUeK NHAHAJIN3HPYeTCsa 3aH0B0. OOBITHO B PeabHbIX
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aJITOpUTMaxX npuMendercd Tabsuna ¢ 4096 BxogaMu Jiid MEeIovYeK, TP STOM JUCI0 256 gB-
asiercs KogoM ounctku (o6o3naunm ero CLC), a wucsio 257 — KogoM KOHIA WHMDOPMAIHHT
(EOI), 311 cTpoKu TabJUIbl He UCTIOIB3YeTCs JIJIs TET0UeK. 3aMeTHM, YTO B 9TOM CJIyUae
JIJIsI KazK/IOr0 BBIXOJAHOIO Kojia Jjioctarodno 12 out. [losromy mpu BbiBojie 1e/1€C000pa3Ho
YIAKOBBIBATH KazKJble /IBa KOJa B Tpu Oaiita. /[ing ynporienus Jioruku Jaekojiepa oObid-
HO TIEPBBIM KOAOM C2KaTbhIX JaHHBIX ABJIACTCA CLC, 9TO Cpa3dy BBISbIBaeT MHUIIUAJIN3AITUIO
TaOJINIBL [IEIOYEK.
IIpumep. abbbcbababcebacach... andasur {a,b,c,d}

CJIOBapb
CJIOBO BXOI KO,

0 a

1 b

2 c

3 d

4 ab a 0

5 bb b 1

6 bbc bb 5

7 cb C 2

8 ba b 1

9 aba ab 4

10 abc ab 4

11 cba cb 7

12 ac a 0

13 ca C 2

14 achb ac 12

Jexoduposarue. PacmakoBKa ¢2KaThiX JaHHBIX OCHOBBIBACTCS HA TMOCTPOCHUHU HJICHTHY-
HOMI Ta6JH/H_[bI IEeIIOYIeK. MHHHH&J’II/IS&HHH Ta6J'H/H_[bI BBIIIOJIHAETCA TaK 2Keé KaK W IIpHU KOAH-
POBaHUU.

while ( (k=NextCode()) != EOI ) { // moxa He xoHen urpopMaIuH

if ( k == CLC ) { // k eCTb KOI OYUCTKHU
InitTable(); // 3aHOBO WHUIMANU3UDPyeM Tabmiuiy
k = NextCode(); // 4uuTaeM ClemyomuH KOZ,
if ( k == EOI ) break;
OutString(k) ; // BHBOIUM IIENIOYKY OJA KOoZa k
old = k; // 3anoMmHAeM TeKymuil KOI
} else {
if ( InTable(k) ) { // B Tabauue eCcTh CTpOKa OJd KOoZa k
OutString(k) ; // BHBOIUM IIENOYKY And Koma k
AddString( String(old)+Char(k) ); // dopMupyeM m mobaBnsgeM HOBYWO IEIOYKY
old = k;
} else { // B Tabmuue HeT CTPOKU Iy Koma k
s = String(old)+Char(old); // dopMupyeM memouxy
OutString(s); // BHBOIWM II€TIIOYKY
AddString(s); // u mobaBnsgeM ee B Tabmnuiy
old = k;
}
}

B sTom anropurme dynkmma String (i) Bo3BpaIaeT CTPOKY U3 TaOJIHUIIBI, COOTBETCTBY-
o1y Koy i, a ¢ynknus Char (i) Bo3Bpalaer TOJBKO MEPBbI CUMBOJI TAKOW CTPOKH.
Samernm, aro pyaknus NextCode() moskHa u3BiAeKaThb 12-OMTHBIE KOJIBI U3 BXOIHOTO
HOTOKa 6aiiToB.
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Crenenb cxKaTHg 9TOIO aJrOPUTMa OIEHUTHh HelpocTo. Ho 37ech nmpumeHuM Bce TOT
»Ke BBIBOJI: C2KaTwe OyIeT XOPOIIMM, eCJIM BXOJHOM IOTOK OaiToB 00/aaeT cBOMCTBAMU
HOBTOPSIEMOCTH OTAEIbHBIX pparMenToB. C Ipyroit CTOPOHBI, MOXKHO IPE/IJIOKUTH TAKYIO
IOCJIE/I0BATEIbHOCTDh BXOJHBIX 0AfiTOB, YTO MOYTH BCE OHU OY/LyT KOJAMPOBATHCH OJTHOCHM-
BOJIbHBIMU TETIOYKAMHU U AJTOPUTM JACT jlazKe HEKOTOPHIH IIPOUI'PHIIT B pa3Mepe pe3y.ib-
Tara.

3aMeTuM, 4TO KOJUPOBIIUK U JEKOJAUPOBIIHUK aaropur™a LZW 3amosnsdior Tadbauiy 1e-
HOYeK 110 OJIMHAKOBLIM IpaBuiaM. Ecan KoIMpOBIIMK 0OpaboTas m BXOIHLIX OaiiToB, a
JIEKOJTMPOBIIUK PACKOIUPOBAT M BBIXOTHBIX OANTOB, TO OHH HMEIOT OJUHAKOBBIE COCTO-
stHAs TaOJIMI IMeoYeK. JToT (DAKT MO3BOJISET eIle HEMHOTO Y/IyUIIUTh CTelNeHb CXKATHS
aJropuTMa.

HeiicTBuTEeIbHO, TTOKA B TabJmie MeHee H12 1enovek, KOJIMPOBIINX MOYKET BbIaBaTh
Ha BBIXOJ, 9-6uTHBIEe KOJbl. Korja 9muc/io 3aperucTpupoBaHHbIX MEeNOoYeK IPeBBICUT 511 HO
emte Oymer menbiie 1024, KogupoBIIUK MOKeT mepeiitu Ha 10-6uTHBbIE KOAbl. B nnanasone
ot 1024 no 2048 meKoaMPOBIMUK BbIAaeT 11-OMTHBIE KOIBI, U TOJHBKO IOTOM — 12-OUTHEIE.
JIeKo/IMpOBINKMK CHavYaJ/a M3BJIEKAET W3 BXOIHOIO HOTOKA 9-OMTHBIE KOJbl U AHAJOTHTYIHO
epexouT K 0oJiee JIUHHBIM KOJAaM 110 Mepe pa3pacTaHus cBOeil TabJIUIbl 1enoveK.

B zakiirouenne 3ameTuM, 9TO pacCMOTPEHHBIE TPUMEPS aJTOPUTMOB CKATUs UCITOIb3Y-
10T Pa3JIMYHbIE MOJXO/Ibl K OIpeJeeHuI0 HH(MOPMAIHOHHON U30BITOYHOCTH U PA3JTHIHBIE
MEeTOJbI I/ ee cokpamennd. [loaToMy ¢ mpakTHYecKo# TOYKU 3peHUsd ONpPaBIaHO IOC/Ie-
JIoBaTe/IbHOE TPUMEeHeHNe HEeCKOJbKUX Pa3IHYHBIX aJrOPUTMOB cxKaTud. Tak, Hampumep,
BBIXO/HASI KOJIOBasl MOCJIEI0BATEJILHOCTh ajJroput™ma L7 MoxKer cojeprKarb MHOT'O OJIMHAa-
KOBBIX KOJIOB JIJISI HEKOTOPOI 9acTO BCTPEYAOINIEcs MenoIKn BXOHBIX CUMBOJIOB. B aToM
caydae MOYKHO C2KaTh CaM KOJI HEKOTOPBIM aJrOPUTMOM, OPHEHTHPOBAHHBIM Ha aHAJIHU3
YaCTOTHBIX XapAKTEPUCTHUK MOsIBJICHUsI OTAeabHbIX OaiiToB (Xaddmena mubo apudmern-
9eCKOro KOoaupoBanusi). st GOMbIIIX 4epHO-GeablX m300paykeHuil MOKHO CHAYANA WUC-
nosib30BaTh ajropur™m RLE, a 3arem kakoii-jinbo Jipyroit ajropum.



