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MHOXecCTBa A, a b; — i-i aneMeHT MHOXecTBa B nocne nepeynopsaodeHus.
T TAR A T T TR TETIN 3 KO T N v S S
{ocTtaBu JAHYKHY | j,— 4 @;° . CPOPMYTHPYHTE aJITOPUTM, KOTOpbIK ObI MaK-
CUMM3UPOBAN 3Ty BenuuuHy. JIOKaXuTe, 4TO Balll aITOPUTM JEHCTBUTEILHO

16.3 Koani XadhdmaHa
~ T T

~
ma MNLITA D 29DIACTINMMNACTIA AT \'QI’\QV’I‘DV\Y}I"T‘I’IV ATIAVY
AHLILLU‘I\’ l\v&vyuxn., 12 QL IAVILIVAVWVWLIIL V1 l\ul.lul\l Ul—’l WwAX1IIN JL1XLIN

ca3koHOMHUTH OT 20% 10 90% ob6bema. Mbl paccMmarpuBaeM
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JaHHbI€, MPEACTaBIAOILINE COOOH MOCIE€A0BATEIbHOCTP CHMBOJIOB. D XaJHOM ajro-
nUuTMe Yarhdn,mpm CTIONBRVETCS TABIMUIIZ. CONIEeNnIXaniagd YyacTOTEI NMO9IRIEHUS TeX U
puUTMe Xa(@OMaHa UCNONB3YETCA TAONMMIA, COASpKaliasg YacTOThl NOABICHUS TeX UIU

JieHHE KaXJOI0 CHMBOJIa B BHjAE OHHApHOM CTpOKHU

ITpennonoxxumM, 4yto umeercs ¢ain JaHHbIX, coctosmuid u3 100000 cumBoONIOB,
KOTOpbIit TpebyeTcs cxxarb. CUMBOJIBI B 3TOM (pailyie BCTpeyarTcs qac*ro*roﬁ npen-
craBieHHOU B Tabn. 16.1. Takum obpa3om, Bcero ¢aif COOEpKUT INECTh PasIUIHBIX
CHMBOJIOB anpuMep, CUMBOJI a BcTpeyaetTcs B HeM 45 000 pas.

a b c d e f

YacToTa (B ThICSA4aXx) 45 13 12 16 9 5

N7

KonoBoe cnoBo ¢pukcupoBanHoit anuaet 000 001 O
1

KonoBoe c10BO nepeMeHHON AJIMHBI 0 101

CyiecTByeT MHOXECTBO CNOCOOOB IMpEACTaBUTh NOAOOHBIM (ailn gaHHBIX. Pac-
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WIH 1711 KPAaTKOCTH IIPOCTO oda), B KOTOpPOM KaXXIbI CHUMBOJI NPEACTABIACTCA YHU-

KaJIbHOM OMHApHOM CTPOKOH. ECIM MCHONb3YETCA KOO PPUKCUPOBAHHOU ONUHDBL, WIH
naeuomenuniii k00 (fixed-lenoth code) TO nng NnnencTarneyug MecTU CUMBONTOR NMOWA-
PRUIPUGTeT /iU es IUU \AAAVW AVIIGUIL VUMY Jy AV AWV MY VAV AQRDIAVILELA AV LKL VLMDV JAVLD vk
noburcs 3 6ura: a = 000, b = 001, ..., f = 101. IIpu »Ucrnonb30BaHUM TAKOTO METOAA
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OBKa CHUMBOIJIOB.
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nHoimu (prefix codes) .

~ ~o
VLIDIV RNNVAVD, DV

aCCMOTPEHHUE OJHHX

o~ o mn Y IEOTANATN MNP TTA ﬂnrvrwj n
Y/RnQAlriv JlAllDIA, RVIVPUL VY NMU/MRNNV AUVIITD L 11V

€
JOCTHXHUMO IIPpH HCIIOJIB30BaHHUH l'IpC(l)HKCHOI‘O Koaa, Io3TOM

<
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Jns moboro OMHapHOrO Koja CHUMBOJIOB KOOUPOBaHHE TEKCTa — OYEHb NPOCTOH
NPOLIECC: HAAO NPOCTO COEAUHUTH KOJOBBIE CJIOBA, MPEACTABISAIONINE KaXKIblii CUMBOI
B (paiine. Harmpumep, B KOAHUPOBKE C MOMOILBIO MPEePUKCHOTO KOAa EpEMEHHOM IIHHbI,
NpecTaBIeHHOro B Tabn. 16.1, TpexcuMBonsHEl Qaiin abc umeer Bug 0-101-100 =
= (0101100, roe cuMBosioM *-” 0b603Ha4YeHa onepalys KOHKaTeHaluu

Ilpeanoyrenue npeguKCHbIM KOAAaM OTAAETCA M3-3a TOrO, YTO OHM YHPOILIAKT Ae-
KOIMPOBaHME "-C_,-JII_:K__\/ HUKAaKOE KOJOBOE CJIOBO HE BBICTYMAET B ponu npeduxca

JI0BO, C KOTOPOTO HaYMHAETCS 3aKOAUPOBaHHBIN (aitn, onpenenser-
6
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TaTrwynNn YlﬂDU"‘I‘I{*\l’J‘TI‘I‘Iﬂ!\DO’PL TINOoN
Wi NV KLAUHLII\PILLLIIPUDULD’ ll.l.l\.!\.l

o
€ro B MCXOOHBIA CHUMBOJ H H TIPOAOJDKUTh OCKOOUDOBAHUE OCTaBIUEHCA 4aCTU 3aKOOH-

poBaHHOTO (aiisa. B paccMarpuBaemoM nipumepe crpoka 001011101 onnosnayHo pac-
KJIaILIBaeTCd Ha NMOJACTPOKU N-0-101.1101 uro nexonunveTcd Kak aabhe
KJIaABIBACTCA Ha IMOACTPOKH U - U - 1UL - 11Ul 4yTO JEKOOAHUPYETCA KaK aabe

JIAKOTCSA KOOHPYEMBI

TILITONTITNATIINUIOTNO
xi1l l.UPIIPU Ll’lyy\r iva

O3HayaeT “IiepeuT

s}

CUMBOJIBI. bHHAapHOE KOIOBOE CJIOBO, IPEIACTABIAIOILICE CUMBOI,

) 4 ~ Inl\ﬂ‘l D TN TT I’III’T‘D"\ 'ro 7 4
D V1 I\UPI‘LII n JLUIVJ LXliviDVUJ1 1AanuUrxi xii P I.P 1LQAL\XYiYlL V

HCDCHTH K NnNpaBOMY JOYE€DHE-
JBYX KOIOOB, B3sATBbIX U3 Halle-

UCVHIKS TINMAUALT CONTRATCTRUVINIIIUARM MY CUMRNOITIOM
A2 VUVIDViIVLID - ~ fo V4
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anuHel, roe a = 000, ..., f = 101. B yacTtu 6 moka3aHO JEPEBO, COOTBETCTBYIO-
1ee onTUManbHOMy npedukcHoMy kony a = 0, b = 101, ..., f = 1100. 3ameTum,

BQ3 MOXHO, Jyulie nogouuio Obl HazBanue “Gecn ¢”|( "HLIE }

CTaHOApTHbBIN B JIMTEpAaType TEPMHH.
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TNITATITAO ATITYIILS rr etk Arrrenrrratr en o~
Vil 11Xl laJlDﬂD.ll’l ILPU\PYII\UHDIH I\UA, LAY/

IC| -1 BHyTpeHHHx y3n03 (cm. ynpam{eﬂue b.5-3).
1 1 B4

1A HIIPP’T‘PC’ TIP“PD{\ ’7-' Pnn'rnp'rr"rnvmrnpp
AN 1 AV Py vau_ylvl.u,vv

f (¢) JacToTy cMMBOJIa ¢ U3 MHOXECTBa C B ¢aiine, a uepes dr (c) — mybuHy nHuCTa,
NPEACTABNAIOMIEN0 STOT CUMBOJ B iepeBe. 3aMeTHM, UTo dr (¢) ABNSETCA TAKKe JTUMHOU
CJI0Ba, KOAUPYIOLIEr0 CUMBOJ ¢. TakuM 00pa3oM, A KOTHpOBKH (aitia HeoOXoaumo
KOJIH4eCTBO OHTOB, paBHOE
n/Mm\ __ LN T 7.\ 717 &\
B(T)= ) f(c)dr(c) (16.5)
ceC

Ha3oBeM 3Ty BenHUUHY crmoumocmoio nepesa 1.



462 Yactb IV. YcosepueHcTBoBaHHble MeToAbl pa3paboTku M aHanu3a

- - AT T T A TTTT ST N A YT T o~

3RaHuEe k00 Xaghdmana. B cooTRETCTRUU C NU-

nperhvn«‘m.m KO

............. ey a2

HHUEW, HAMEYEHHOH B pasaene i6. 2 J0Ka3aTeJIbCTBO KOPPEKTHOCTH 3TOr'0 aJIrOpHUTMa

BaThb I1 eBIIOKOﬂ, CHayaJila MbI INIp€ACTaBHM IICEBOOKO. OTO NMOMOXET NpOACHNUTDH, KaK
v

QJITOPUTM OCYIN JIS€eT JKajaHbIH BEIOOP

B npuBegeHHOM HMXXE TNCEBIOKOIE peﬂnonarae“rcx 4YTO C MHOX€ECTBO, COCTO-
AIIEE U3 71 CHMBOJIOB, M YTO Kak[Iblii U3 CUMBOJIOB ¢ € C' — 06BEKT C OlpeaeaeHHO#H
yactotoit f (c). B anropurme cTpouTcs Iepero T COOTBETCTRYIOLIEE ONTUMATEHOMY

Ha4HHAETCA ¢ MHOXECTBA, COCTOAMLIETO M3 |Ci JUCTBEB, MOCE YEro MOCIeNOBaTeb-
Ho BeuimonHsercs |C| — 1 onepaumii “cnusHUA”, B pe3ynbTaTe _ol‘op,lx o6pa3ye'rcsx

1 ~

KOHEYHO€ JIEPEBO. IUIX UICHTU(PUKAOHUHA ABYX HAHUMECHEEC YaCT

o, O\ra YV OSTTIAOLITITN Ill‘nf\ﬁt')
VRIVUD, 1IVAJIV/NGUAYIA VIIXIALILIXIV, XYIVIIVIIDO

B KOTOpO#l SIBJIIOTCSA 4aCTOTBI f B pe3ynbrare COusHHUA IBYX OOBEKTOB o6n yeTcs
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OKa3aHO COACPXKUMOE€ OUEpE€aHU, JJIEMCHTHI

l’f')\!fﬂf\\l rnam ﬂﬂﬁ!\_

DO OCNNTIIN nnor:tv TTNANaITIZAYO DN Fads o u Y-
CTOT. ria KaxXJCM Iiare pavy

LPONVTNANMNT I [r 2 2 Y2 Vol
RULUPUII PQU\/UPLIIP DAI1D1 D llUlJllAl\U DUJIJ v

a a
TbI AJITOPHTMaA 00BbeIUHSAIOTCSA ABa O0OBEKTa ( n,epeBa) ¢ CaMbIMHU HHU3KHMH 4YaCTOTaMHU.

JIncTes Id300pa)l(eHbI B BUIC NPAMOYTOJIBHUKOB, B Ka)XXIOM H3 OPBIX YKa3aH:c KBa
T OOTRATCTRVINTITAG AT acToTAa PHHUES V2NLT NMNANICTARITAHELT KNUVTAMIE CcCOTeNn-
¢ VVUIDViIViIDYy jESTeh Q)43 & ViGe ALY APV JOuADL AIPVAVIGIDUIVIAD: N yi Qiifay YUavE

XallMMU CYMMY YacTOT JOYEpHMX Y3JI0B. Pebpo, coenuHsioniee BHYTPEHHUH Y3€l

C JICBBIM OOYCPHUM Y3JIOM, UMECT MECTKY 0 a pe6po COCOIHHAIOLIECE €TI0 C ITPpaBbIM 10~
YEpHUM Y3JIOM, — METKY 1. CnoBo xona nns ﬁvwnm nﬁnaqve'roq NOoCIeI0BATEILHOCTRIO

A pandalve Sea Vi, s NseANS NS WA AANS oA gy oA d

METOK Ha pebpaX, COeAUHAIOLIMX KOPEHb C JIUCTOM, NMPEACTaBIAIOLIMM 3Ty OykBy. I1o-
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[NOPsAOOK ABJIICTCSA IMPOU3BOJIBHBIM, IIEPECTAaHOBKA JIEBOI'O

TIMNTIDANATIIIT I CNA2TIALITIILNA ITNUTNTYY I'/NATTN f\ 'rnn' AP, ATNLT e Yo
IIPILDUAXLL NN VVoLQIlXiiv AP]IULU NDNVAA v 1Vrl /Ny viVILiv e

)
HUI B OYepelu OCTaeTCs ONUH Y3€l — KOPEHb JepeBa KOIOB, KOTOPBIH BO3BpaILaeTCs
B CTpOKe 9.

ITpu ananu3e BpemeHu paboTs! anroputMma Xaddmana npeanonaraercs, uro ) pea-
nu30BaHa Kak OuHapHasg HeyObIBaroIas mupamuza (CM. IaBy 6) JLis mHOXecTBa C, co-
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KoppexTHocTh anropurma Xadgdpmana

Y1006B1 A0Ka3aTb KOPpPEKTHOCTD XKaaHOI O aJITOpUTMa HUFFMAL \, IOKa>€M, 4TO B 3a-
naue 0 MIOCTHOSHUU ONTUMATEHOTO MThedukcHOoro Kkona nnogrIgiOTCS CROUCTRA 3K HOT
Jiaue O OCTPOEHHH ONTUMATLHOTO NPeHKCHOTO KOJIa IPOSBIISIOTCS CBOMCTBA XaJHOTO

cobrofieHre CBOMCTBA »aJHoro Bbibopa

Jlemma 16.2. Ilycte C' — andapuT, kaxblii CUMBON ¢ € C' KOTOPOTO BCTPEYAETCS C Ya-
w o f 1 v 1 e ]

crotoit f [c|. [lycTs

Ahurvctrr ittt AT ATADRLIA ATTADA
lillu.\\.«anIl I\UA, DNNVAVDDIV vivba

B
T 1Yy B KOTOpPOM UMEKOT OOUHAKOBYIO NJIMHY H OTIIMYAKOTCA JIMIIb ITOCJICIHHM

CUMBOJIO
OUTOM.
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Ha pHc. 16.5, B pe3ynbpTaTe NepeCcTaHOBKY B icpeBe 1’ TUCTHEB
€

NOCKONBKY BenuuuHs! f [a]— f [z] u dr (a)—dr (z) HeoTpuuarensHsl. Benuuuna f [a]—
— f[z] HeoTpULaTENBHA, NOTOMY YTO Z — JIMCT C MHUHHUMAJbHOH 4acTOTOH, BETHYMHA
dr (a) — dr (z) HeoTpuuaTeNnbHa, TOTOMY YTO ¢ — JIMCT Ha MaKCUMalbHOH riybHHe
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Puc. 16.5. Unnroctpauus KIIOYEBBIX 3TAMOB J0KA3aTENbCTBA NEMMbI 16.2

B O€pEBE T. AHanoruyto, NEpECTAHOBKa JIMCTBEB Y H b He INPUBEACT K YBEIIUYUCHHUIO
R (T D (T s anrrii T aTe T 1T Tawriing

CTOMMOCTH, MMOSTOMY BCJiH4YHHaA D (4 ) — O (4 ) HCOTPHIATC/ibHA. 1dKH 06pa30",
Boinonusercs HepaseHctBo B (T") < B (T), u mockonsky T' — onTHMansHOE fepeBo,
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Ha KaxzaoMm itarne B npouenype HUFFMAN BeiGupaeTcs TOT, B KOTOPO
MUHUMaJIbHas CTOUMOCTD.
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3NIEMEHTaMHU T U Y, IPEICTaBIAET ONTUMAIbHBINA NpepUKCHBIH Kox s andasura C.

[okazamenvcmeo. Chauana mokaxeM, 4yto crouMocth B (T') nepesa T' MOXHO Bbipa-
3uTh yepe3 croumocts B (T') nepesa T, paccMaTpuBas CTOMMOCTH KOMIIOHEHTOB M3
ypaBHeHus (16.5). s kaxmoro cumsona ¢ € C — {x,y} BBITONHAETCA COOTHOLIEHHE
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(e = drr (). cre TOBATENLHO, flel dr (n\ = fleldrr (¢) Iocko
T (C) 7! {C), CIEOOBATENEHO J lejar (c) J lclar (c). 110CKONBKY d

=dr (y) = dr+ (2) 4+ 1, monyyaeM COOTHOILIEHHE

HUIIn
m m 1 s T
L\1L)=6U)—J1x]—TYl-
ILOKa)KeM JEMMY METOIOOM OT NPOTUBHOTO. Hpe,ILHOJIOX(KM, JEPEBO T He npencras-
JISET ONITUMAaJIbHbBIH r[pe(i)HKCHblf/{ KOO JJIA aﬂ(i)aBHTa C Tor,ua Cymi€CTBYET A€PEBO T”,

g KOTODOrQ CrnarennuBo HenapeucTero B R(’r’”\ < B (’r'\ ComiacHo nemMme 16.2.

AAJ AR L\v‘.vl.lvnv Vlly“uv“d‘lluv llvr’“uvllv&u AJAUUWILILANY Ji AVAIVA AV-H’
M y 0e3 moTepu OBIIHOCTH MOXHO CYMTAaTh JOYEPHUMH 3JIEMEHTAMH OJHOTO M TOIO
xe y3na. [lycts nepeso 7" nonydeno u3 nepeBa T myTeM 3aMEHbI JJIEMEHTOB T U
nuctoM z ¢ yactoroit f [z] = flz] 4+ flyl. Torna moxuHO 2anucare
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4TO [IPOTUBOPEYUT IPEATIONOKEHHIO O TOM, YTO A€pEBO 1" MpeCTaBas€T ONTUMAbHbIA
npeduKCHbilt Kox Ass andaButa C’'. Takum obpa3oM, aepeBo 1’ JOKHO MPEACTaBIATh
OINTUMANIbHBIN NTpedUKCHBIN kon ans andasura C 0

Hokazamenscmeo. CrnpaBelaTuBOCTb TEOPEMBI HENOCPEACTBEHHO CEAYET U3 JIEMM 16.2
u 16.3. 0
NpaKHeHUs
16 3-1 JloxkasxuTe UuTO ABUHAINHOE Tenerd KOTONOEe He GRIgeTCd MOTHLIM He MOXe
A NS ol A Hvl\“ll\lllv, A A NS W EALAAVA yllvv Hvrlvuv, A\vnvyvv AAN JFAAIJAFZAN A WIL AANSJALARAIAL A, AAN AVANS FANW A
COOTBETCTBOBATh ONTHMAJIBHOMY NMPEGUKCHOMY KOZY.
16.3-2. Onpenenurte ontuManbHbii koa XaddMaHa a1 MpeAcTaBIEHHOIO HMXE MHO-
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[lonerTaiiTecs 06001IMTh OTBET Ha chy4aif nepBbix n yucen GuboHayyu.

16.3-3. JlokaxxuTe, YTO NONHYIO CTOUMOCTD JIEPEBa, IPEACTABISAIOLIEr0 KaKkoi-HUOYIb
KOI, MOXHO TaK)X€ BBIYMCIHUTh KaK CYMMY KOMOHMHalIMH 4acTOT IBYX IOYep-
HHUX Y3JIOB 110 BCEM BHYTPEHHUM Y3JIaM.



