Jexuus 20
Tema: CxxaTtue JaHHBIX

KoHcrekT HOBOM TeMBbI

JloManiHee 3a/iaHue B KOHIIE JICKIIUH

KTo aBTOpHM30BasCA B I'yTrJI KJ1ace cAaBaTh 3aJJaHUsl TaM. JTa JEKIUs
TaM TOXe €CTh. [[pukpemsaTh Gaitabl MOXKHO TaM K€ K TEME 3aHSATHUS.

OCHOBHBIC TIOHATHUSA

Jyist TOro 4TOOBI COKOHOMHTH MECTO Ha BHEITHUX HOCUTENSIX (3KECTKHUX JUCKAX, QIIAII-IUCKAX) U
YCKOPUTH Nepejauy JaHHbIX IO KOMIIBIOTEPHBIM CETSIM, HY>)KHO C)KaTh JaHHbIE — YMEHBIIUTh
UH(OPMAIIMOHHBIN 00BEM, COKPATUTH JJIMHY JTBOMYHOTO KO/Ia. ITO MOXKHO C/IeTaTh, YCTPAHUB
M30BITOYHOCTH MCIIOIB30BAHHOTO KOA.

Hampumep, mycTh TeKCTOBBIH (aitt 00béMomM 10 KOalT cOnepKUT BCEro 4eThIpeX pa3IndHbIX
CHUMBOJIA: JJATUHCKHE OYKBBI «A», «B», «C» u poben. Bel 3Haere, 4To A7 KOAUPOBAHUS OJHOTO
U3 4eThIPEX BO3MOXKHBIX BAPUAHTOB JOCTATOYHO 2 OWTOB, MOATOMY HCIIOIH30BATH JJISI €0
nepenayd 00bIYHOe 8-OMTHOE KOJAMPOBAHUE CUMBOJIOB HEBBITOHO. MOKHO MPUCBOUTH KAXKIOMY
U3 YeTHIPEX CUMBOJIOB IBYXOUTHBIE KOJIbI, HAIIPUMED, TaK:

A —00,B—01,C— 10, nmpobex — 11.

Toraa mocnemoBatenbHOCTs «ABA CABABAY, 3anumaromias 10 0aiiToB B oaHOOANMTHOM
KOJIMPOBKE, MOKET OBITh Mpe/ICTaBlIeHa KaK 1enoyka u3 20 OuToB:

00010011100001000100

Takum o0Opa3zom, HaM yJaloOCh YMEHbBIINTh WH(OPMALMOHHBIA 00BEM TekcTa B 4 pasa, u
nepenaBaThcss OH Oyaer B 4 pa3a Owictpee. OJHAKO HEMOHATHO, KaK PacKOJIUPOBATH 3TO
cooOuieHue, Bellb MoJdyJareilb He 3HAeT, Kakoi KoJ| OblI MCIOJIb30BaH. BbIXoa cOCTOUT B TOM,
4yTOOBI BKJIFOUUTH B COOOIIEHNE CITYKEOHYI0 MH(OPMAIIUIO — 3ar0JI0OBOK, B KOTOPOM KaXIOMY
koxy Oynet comnoctaBieH ASCII-kon cumBona. Y ciaoBUMCs, YTO MEPBBI OANUT 3arosoBka — 3TO
KOJIMUECTBO HCIOJIb3yeMbIX cUMBOJIOB N, a cienyrommue N OaiitoB — 310 ASCII-koasl 3THX
CHUMBOJIOB.

B nanHOoM cJIydac 3arojJIoBOK 3aHNUMacT 5 OaiTOB U BBITTIAOUT TaK:

00000100, | 01000001, | 0100001 0, | 01000011, | 00100000,
4cumsona A (xkox65) B(xon66) C(koa67) npoben(xon32)

@aiin, 3anumaromuit 10 Koaiit B 8-6utHOM KoaupoBke, conepxut 10 240 cumBoios. B cxxarom
BUJIEC KaXAbI CHUMBOJI KOAMUPYETCS IBYMs OMTaMH, KpOME TOTO, €CTh S5-OaWTHBIN 3aroJoBOK.
[TosToMy cxatblii (haitn Oyaer UMeTh 00bEM

5+ 10240 » 2/8 6aiiToB = 2565 0aiiTOB.



Koydppuument cxatuss — 3TO OTHOLIEHHE Pa3MepPOB MCXOAHOIO M CHKATOIO
(paiisios.
B nanHoM citydae yaanoch cxaTh (ails moutu B 4 pasza, ko3 GUIHEHT ckaTusi paBeH

k =10 240/2565 = 4.

Ecnu npunumaromnias cropoHa <«3Haer» ¢opMar (aiina (3aroioBok + 3aKOAUpPOBaHHbBIC
JIAaHHBIE), OHA CMOKET BOCCTAHOBUTH B TOUHOCTH €TI0 MCXOJHBIN BUJ. Takoe cxaTue Ha3bIBAIOT
cxkarueM 6e3 notepb. OHO MCHOJIB3YETCS AJISl YIIAKOBKU TEKCTOB, MPOTpaMM, AAHHBIX, KOTOPbIE
HU B KOEM CITy4yae Helb3sl HCKaXKaTh.

Cxatue 0e3 moTrepr — 3TO TaKOe YMeEHbIIeHHE 00BEMa 3aKOIMPOBAHHBIX

JAHHBIX, PA KOTOPOM MOKHO BOCCTAHOBUTH MX MCXOJHBIN BH/I M3 KO/ 0e3 HCKAKeHUI.
3a cuér uwero ymanock ckath (aiin? Tonpko 3a cu€r Toro, uro B (¢aiine OblTa HEKOTOpAas
3aKOHOMEPHOCTh, U30BITOYHOCTh — HCIOJIb30BATTUCH TOJIBKO 4 CUMBOJIA BMECTO TTOJTHOTO Habopa

Aaroputm RLE

[Ipu cxxatuu JaHHBIX, B KOTOPBIX €CTh IETIOYKH OAMHAKOBBIX KOJIOB, MOKHO TIPUMEHSITD eIé
OJIH IIPOCTOW aJITOPUTM, KOTOPBII Ha3bIBAETCS KOANPOBAHUEM LIETIOYEK OJMHAKOBBIX CHMBOJIOB
(anrin. RLE — Run Length Encoding). ITpeacrasum cebe (aiin, B KOTOPOM 3aliicaHbl CHavaa
100 pycckux 6ykB «A», a norom — 100 6ykB «b»:

1 100 101 200

[Ipn wncnonszoBannmu anroputMa RLE cHagama 3ammchiBaeTcs KOJIMYECTBO ITOBTOPEHUH
IIEPBOrO CHMBOJIA, 3aT€M — CaM IEPBbII CUMBOJI, 3aTEM — KOJIMYECTBO MOBTOPEHUI BTOPOIO
CHUMBOJIA, 3aT€M — BTOpPOl CUMBOJI U T. A. B gaHHOM ciyyae Bech 3aKOAMPOBAaHHBIA (ailn
3aHuUMaer 4 Oaiirta:

01100100, | 11000000, | 01100100, 11000001,
100 A (xon 192) 100 B (xox 193)

Takum 06pazom, MbI cxkanu ¢aiii B S0 pas 3a c4€T TOrO, 4TO B HEM CHOBA ObLIa U30BITOYHOCTh
— IENOYKM OJIMHAKOBBIX CHMBOJIOB. DTO C)KaTue 0e3 MOTepb, MOTOMY YTO, 3HAS aNTOPUTM
YIAKOBKH, UCXOHBIE IAaHHBIE MOKHO TOYHO BOCCTAHOBUTH U3 KOJA.

OdeBHIHO, UTO TaKOW MOAX0A OyneT MPUBOJIUTE K YBEIHUEHHUIO (B 2 pa3a) o0beMa JaHHBIX B
TOM cily4ae, Korja B ¢aiiie HeT COCETHUX OJIMHAKOBBIX CUMBOJIOB. UTOOBI yIyUIIUTh PE3YIbTaThI
RLE-koaupoBanus qaxke B 9TOM HAUXYJIIEM CIIy4ae, airOPUTM MOJUGUITUPOBATH CIETYIOIIHM
o0Opa3oM. YmakoBaHHasi MOCJEAOBATEIbHOCTh COAEPKHUT YIPABISIOUIME OallThl, 3a KaXKIbIM
VIPaBISIONUM OalTOM CleIyeT OJWH WM HECKOJbKO 0aiiToB maHHbIX. Ecnm crapmmii Out
yIpaBJsIOIIEro 0aiTa paBeH 1, TO ClAeAYIOMNA 3a YIPABIISIONIMM OAUT TaHHBIX TIPHU PACIIaKOBKE
HY>KHO MTOBTOPUTH CTOJIBKO pa3, CKOJIBLKO 3aITMCAHO B OCTABIIUXCS 7 OUTaX YIpaBIISIONIEro OaifTa.
Ecnm xe crapmmuii Out ynpasisitomiero 0aita paBeH 0, TO HaJ0 B3STh HECKOJIBKO CIEAYIOIINX



OaliToB maHHBIX 0Oe3 m3MeHeHus. CKOIBKO MMEHHO — 3aIllMCaHO B OCTaBIIMXCAd 7/ OWTax
ynpasistomero ©Oaiita. Hampumep, ynpasmsromuii 6aiit 100001112 roBopur 0 TOM, UTO
CJICYIOIINN 32 HUM OalT HaJ0 MOBTOPUTH 7 pa3, a ynpasisromuii 6ait 000001002 — o Tom, uTo
cienyromme 3a HuM 4 Gaifta Hazo B3sATH 0e3 M3MeHeHuil. Hanpumep, mocienoBaTenbHOCTh

10001111, 11000000, | 00000010, 11000001, | 11000010,
noBTop 15 A (kox 192) 2 B (xkox 193) B (xox 194)

pacnakoBbiBaeTcs B 17 cumBoioB: AAAAAAAAAAAAAAABB.

Anroputm RLE ycnemHo HCHONB30BaNCA JUISL CXKAaTHS PUCYHKOB, B KOTOPBIX OOJbIINE
o0yacTu 3aKpaiieHbl OJHUM IIBETOM, U HEKOTOPBIX 3BYKOBBIX HaHHBIX. Ceiluac BMECTO HETro
OpUMEHSIOT Oojiee COBepIICHHBIE, HO Ooyiee cioxkHble MeToabl. OAMH W3 HUX (aIropuUT™M
Xaddmana) mer paccmoTpum npanee. Anroputm RLE wucnons3yercs, Hanpumep, Ha OJHOM U3
3TamoB KOAUpoBaHUsi pucyHKOB B ¢opmare JPEG. Bo3moxxkHOCTh ricionb3oBanus RLE-cxkaTust
ecTb Takxke B opmare BMP (quist prcynkoB ¢ manutpoii 16 umu 256 nBeTos).

Aaroputm Xappmana

belmo  noka3aHO, YTO B HEKOTOPBIX ciydasx KoaupoBanue llleHHoHa-PaHO naer
HEONTHUMAJIbHOE PEIlIeHHe, U MOKHO MOCTPOUTH KOJ, KOTOPBIK e OoNblle YMEHBIIUT JIUHY
KOJIOBOM mocnenoBatenbHocTd. Hampumep, B npenbiaymeMm npumepe (xkoa Illennona-dano)
npoben u OykBa «T» UMEIOT KO/bI OIMHAKOBOM ANMUHBL, XOTs OykBa «T» BcTpeuaetcs B 3,5 pasa
pexxe mpobema. Uepe3 Heckonbko et JPBun Xaddman, yuenuk danHo, pazpaboTas HOBBIN
QITOPUTM KOJAMPOBAHMS U JJOKA3aJl €ro ONTUMAJIbHOCTbD.

Hasun Xadgdpman
(1925-1999)

[Toctpoum kon Xaddmana st Toro ke camoro npumepa. CHayasia orcoptupyeM OyKBBI 110
YBEJIMUYEHHUIO YaCTOThl BCTPEYAEMOCTH:

T: 50 | H: 53 E: 72 0: 89 L 1: 179

3aTem 6CpéM ABC CaMbIC IICPBBIC 6YKBBI, OHH CTAHOBATCA JIMCTBIAMU JICPEBA, 4 B Y3CJ, C
KOTOPBIM OHHU CBsI3dHbI, 3alIUCBIBACM CYMMY UX YAaCTOT:



103 E: 72 0: 89 : 179

Takum oOpa3om, OYKBBI, KOTOPBIE BCTPEUAIOTCS PEKE BCETO, OMYUUIIM CAMBIH TTMHHBIN KOJI.
CHoBa coptupyeM OYyKBBI IO BO3PACTaHUIO YaCTOThI, HO Mg OYkB «T» u «H» ucnonb3yercs ux

CyMMapHasl 4acToTa:
103

[loBTOpsiem Ty »xe mpouenypy s OykB «E» um «O», 4acTOTbl KOTOPBIX OKa3aJliCh
MUHHUMAJIBHBIMH, U COPTUPYEM 110 BO3PACTAHUIO YAaCTOTHI:

AR

Tenepb O6T>GI[I/IH5{CM YK€ HC OTACIIbHBLIC 6YKBBI, a [apbl, U CHOBAa COPTUPYEM

4

Ha nocnexnem mare octaércst 00beAMHUTH CUMBOJI «IIPOOET € I€PEBOM, KOTOPOE MOCTPOEHO
JUIS OCTAJIbHBIX CUMBOJIOB. Y Ka)KJIOM CTPEJKH, UAYILIEH BIE€BO OT KAKOr0-TO y3J1a, cTaBUM Koz 0,
a 'y KaXI0# CTpesKH, uiymei BinpaBo — ko 1 (puc. 1.4).

E: 72 0: 89 w:179

:179

179 26




&

Puc. 1.4
Ilo 3TOoMy nepeBy, ciycKasichb OT KOpHS K JHMCTbSIM-CHUMBOJaM, Ioxy4aeM Kojbl Xadgmana,
o0ecreunBaoIlre ONTUMAIbHOE CXKATHE C YUYETOM 4acTOThI BCTPEUAEMOCTH CUMBOJIOB!

= —0,T—100,0—111,E—110,H— 101.
Jlerko nmpoBepUTH, YTO TOT KOJ TAKKE YIOBIETBOPSET yCa0BU0 DaHo.

CpaBauM 3(p(pEeKTUBHOCTH pACCMOTPEHHBIX BbIIIE MeTOI0B. Jli1st andaBura U3 5 CHMBOJIOB IIPH
paBHOMEPHOM KOAMPOBAHWHU HYKHO MCIOJIB30BAaTh 3 OWTa Ha KaXIbIi CUMBOJ, TaK 4To oOImiee
9KUCII0 OMTOB B coOOIIeHNH paBHO (179 + 89 + 72 + 53 + 50) « 3 = 1329 6uroB. [Ipu koaupoBanuu
metooM [llennona-®ano nomyyaem 179 2 +89 ¢ 2+ 72 ¢3 +53 3+ 50«2 =1011 6uros,
kod(durment cxatus coctaBiaser 1329/1011 = 1,31. Wcnonb3oBanue kona Xaddmana maér
MOCIICA0BATEIHBHOCTD JIIUHOU 179 ¢ 1 + 893 +72 ¢34+ 53«3+ 50 « 3 =971 6ur, koapdunueHt
ckatus paBeH 1,37. B cpaBHeHHH cO cilydaeMm, KOT/ia JUIs IIepeadd HCIOb3YeTCsl OJHOOAMTHBIN
K01 (8 OMTOB HA CHMBOJT), BRIMTPHIII MOJTydaeTcs emmé 0osiee BeCOMbIM: KoaupoBanne Xaddmana
CKUMAET JIaHHbIC TPUMEPHO B 3,65 pa3a. OOpaTuM BHUMaHHE, YTO CKATh JAHHBIC YIaJI0Ch 33 CYET
M30BITOYHOCTH: MBI HCIIOJB30BAIM TOT (PaKT, YTO HEKOTOPHIE CHMBOJIBI BCTPEYAIOTCS Halle, a
HEKOTOPBIE — pPekKe.

Anroput™m koaupoBaHus XadpdMmaHa M ceiiuac IIMPOKO NpUMEHseTcss Onarofapsi CBOEH
MPOCTOTE, BEICOKOW CKOPOCTH KOJMPOBAHUS U OTCYTCTBHUIO TATEHTHBIX OTPAaHUYCHHUN (OH MOXKET
OBITH UCIONB30BaH cBOOOIHO). Hampumep, oH npuMeHseTcss Ha HEKOTOPBIX dTanax npu CKaTuu
pucyskoB (B popmare JPEG) u 3BykoBoit nnpopmanuu (B popmare MP3).

IlocTpoeHne OMHAPHOTO JIEPEBA - CChIJIKA

HomarnrHee 3a1anue

1. C MMOMOUIBIO aNropuT™Ma RLE 3aKOJIUPYHUTE coo0IIIeHUE
«BAAAABAAAPPPPPPPPPP».

2. TloctpoiiTe nepeBo, coorBercTBytomee kogy A—0,6— 1, B— 00, ' — 01, T — 10,
E — 11. SBnsercsa nmu sToT ko npedukcHpM? Kak 3T0 onpenenuTh, MOCMOTPEB Ha
JepeBo?


https://dzen.ru/a/X3QQWMhZ5k2Ai_3t

