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Anroput™mel, o KOTOpHX Oy/JeT MATH peyb B JAHHOH ryaBe, CB-
3aHBl ¢ ONpeJeseHHeM Pa3JIHYHBIX CBOHCTB MHOKECTB NPSIMOYTOJb-
HHKOB (WJIH OPTOTOHAJbHBIX OTPe3KOB). MOXKHO HPeNJIOKHTb OIHY
q)yu,mamemanbﬂy}o KJIacCHQHKAUMIO STHX aJTOPHTMOB, 3aBHCAILYIO
oT §a3HCHOTO THIIA onepauﬁﬁ T. €. 3@BHCAILYIO OT TOro, Syhem JH
MbBl paboTaTh B cTaTHyecKoH HJIH NHHaMHYyeckoil cpene. B mepsom
cayuyae Bcs HH(opMalus, HeoOxoaumasl LJisi pelleHHs 3alayH, MoJ-
HOCTbIO H3BE&CTHA [0 HayaJa BbIYHCJEHHH, BO BTOPOM cJayyae MI0O-
NyCTHMBl TaK:Ke [IHHAMHYECKHE KOPPEKTHPOBKH JaHHBIX MyTeM
olnepali BCTABKH H ylaJeHHUs.

Onepauuyu 3THX ABYX THIIOB — CTAaTHUECKHE M JHHAMHWYECKHE —
nnnnaqvmpnamT Kak u (‘TIPT'IDRHTI(\ {\W‘MT'IQ"N'—\ HCTIONRINORAHUL r‘VI"P-
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CTBEHHO pasnnyaroWHUxcs CTPYKTyp JOaHHHX. B To BpeMs Kak
pabora B CTaTHYECKOM DEeXHMMe B HACTOSIIEE BPEMS XOPOIIO H3y-
YyeHa, HccilenoBaHue 0osee CJ0KHBIX JMHAMHYeCKHX Olepauuil mpe-
OniBaeT B CTAajHU AKTUBHOrO pa3BuTHsd. IlosToMy wuemnecoobpasHo
JaTtb 3J€Cb JeTajibHOEe OIIHCAHHE aJTrOPUTMOB HMEHHO cTaTHYe-
CKOr0 THNA, OTCBHUIKH K INPOAOJIKAILWHUMCA HCCAeIOBaHHAM aJro-
PHTMOB [HHAMHUUECKOrO THNA OYAyT NPHBEIEHH B KOHIle HAcTOs-
el riaaBHl,

[Hocaenyromee nanoxeHHe OyIeT OTHOCHTbCS B OCHOBHOM K JBY-
MEepHBIM TpHioXenusaMm. Ho Ttam, rae ato ymecrHo, Oyner naHo
o6olienne Ha d-MepHBIH cayyalt a#60 0 HeM OyJeT yNOMHHATbCA.

8.3. O6mue 3aMeyaHus Mo ajJropuTMaMm
CTATHYECKOro THma

YHHKalbHasAd oco0eHHOCTh Habopa H3OTETHUHBIX INPSAMO-
YFOJIBHHKOB (HJIH, YTO TO 2Ke caMoe, [AByX OPTOrOHaJbHBIX HabBOpPOB
NapajJiesibHbIX OTPE3KOB) COCTOHT B TOM, YTO MI0CKOCTD pa3bu-

DQDT{‘G ua 11nmane %
BACTCA Ha TIOJQOCH] \uuuyuxu\,}l, Ha DCPlnr\aJLDnDIC), B x\amgun U3

KOTOpHIX 3ajaya CTAaHOBHUTCA OLHOMepHO#. (AHajOTHYHO mpocTpaH-
crBo E¢ MOXHO pa3bute Ha (d— 1)-mepusle 6pycki.) B uacTho-
CTH, €CJH B3siTb aOcCUHCCH BePTHKaJbHBIX CTOPOH 3THX NPAMO-
YTOJIbHHKOB, TO BHYTPH KaiXAOH ITOJOCH], 3aK/IOYEHHOH MEKIY
CMeHOH mnapoif sTux abcllce, BCe BEPTHKAJbHLE CeYeHHT OYAyT

OAMHAKOBBIMH H OYAYT cOCTOATH H3 OPAMHAT Te€X TFOPH3OHTAJbHBIX
CTOPOH, KOTOpbIe TepeceKawoT 3TY IOJIOCY. [ToaToMV Takue nen-

cLohdlol L0y LILJIU LAVFIVM Y LGQLAN Do

THKAJbHBIE CEYeHHS HA MIOCKOCTH pa36msa10"rc51 Ha KJacchl 3KBH-
BaJIEHTHOCTH (KaX[IblH M3 3THX KJaccoB Oyler MHOKECTBOM ceuye-
HHH, 3aKNIOUEHHBIX MEXKIYy NapOoil MOcIel0BaTeNbHHIX aGClLuCC Bep-
THKaJbHBIX CTOPOH NPAMOYTOAbHHKOB). Kpome rtoro, Gyper mnoka-
3aHO, YTO ceveHye, NMpHUHAAJENKAINee ONpPENeJEHHOH [0J0CE, MOXKHO
NONYYHTb B pesyabrare HeOOJNbINOH MONMU(HKALHA CeYeHHH, NpH-
HalJIeXXalKX OJHOH UM JBYM CMEXKHBLIM [10J0CaM.
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HekoToprle H3 HHTEpeCHBIX C BHIYHCJHTEJIbHOH TOYKH 3PeHHS
3ajay, CBA3aHMHBIX ¢ MHOMKECTBOM IPSMOYTOJBHHKOB (TaKHX, Kak
onpenesiene MIAOWAAH HX OGbelHHeHUs, NEPHMETPA STOTO o6beH-
HEHHs, €ro KOHTYpa, PEerHCTPalHH nepecedeHuit 1 T. A.), obaanaior
OJHWM O4YeHb Mnofe3hbiM cBolicTBoM. llponssodabnan BeprTHKandbHad
npsiMas onpejenseT co6oii ABe MNOJNYNJIOCKOCTH; PEIIEHHE K€ HC-
XOJHOH 3ajJayH, KaK NpaBHJIO0, COOTHOCHTCS BecbMa HPOCTO C peuie-
HHUAMH AHaJOTMUHBIX MOoJA3anad [Js Ka:KAOH H3 3THX MOJYNJIOCKO-
cTell, TO mpocToe COOTHOLIEHHE HWHOrAa BhICTyllaeT B BHIE Teope-
THKO-MHOXKECTBEHHOr0 06beauHeHus (LJasi oTYeTa O IepeceyeHHsx),
HIH apudMeTHyecKOH CyMMbl (AJI BbIYHCJIEHMs IJIOMALH H
mepuMerpa), WM HPOCTOro CUENVIEHHS KOMIOHEHT (IJA KOHTYpa).
Bo Bcex 3THX cayuasx mepeceyeHHe pasjenslolied MpsSMOH ¢ MHO-
JKECTBOM IIPSAMOYrOJbHUKOB COJEPXKHT BCIO HEOOXOAHMYyIO [1Jd
KoMOHMHAIIMH YacTHHIX peireHHH uHpopmaunuo. bBosee Toro, npen-
noJjiaraercsi, 4TO pelIeHHe, NoJydyaemoe B pe3yJbTaTe peasH3aluu
olepaliid CTaTHUECKOTO THNA MJIsA, CKAaKEM, JE€BOH IOJYIIOCKOCTH
SABNSETCH OKOH4ATeAbHoIM (T. €. He H3MEHSeMbIM KODDEKTHPOB-
KaMH, BO3MOXKHBIME 8 Oyolywem), Tak uro riaobanbHoe pelleHHe
MOXKHO IOJYUUTL ROCAeJ08aTenbHbiM DACIIUPEHHEM TEKYIIEro pe-
IIeHHs BHpaBo. MBI BHJIHM, YTO 3TO THIHYHAsA CHTyalusd, KOria
OIPABJl@HHO HCHOJb30BaHHEe METOJd IIOCKOrO 3aME€TaHHsA, a HMeEH-
HO: 3aMeTalollas NpsMas [apajijeJbHa OLHOMY M3 HalpasJeHHH,
a [BHKEHHC OCYLIEeCTBJAAETCA BAOJb IEPHEeHAHKYJAAPHOrO eMy Ha-
npasJeHus.

Ob6pawmas BHHMaHHe Ha XapakTepHOe BepTHKaJbHOe ceueHHe
MHOXKEeCTBa NPAMOYIOJbHHKOB, KOTOpO€ fABJdeTCH HPOCTO IOCAENO-
BATEJbHOCTBIO OpAHMHAT, 3aMeTHM, 4YTO, IOCKOJbKY IlepecedyeHHEle
OTPE3KH INapaJlienbHbl, NOCAEIOBATEIbHOCTh OPAHHAT 3TOrO ceue-
HHA Bceraa Oyner NOANOCAENOBATENLHOCTbIO YHOPAAOYEHHOH IIO-
CJIE/10BATEILHOCTH OPAHHAT BCEX TFOPH3OHTAJLHHIX OTPE3KOB. Ily-

OTnNany hAdg
TEM [pECABApPHTEILHOH HopMaJinsaiini, IipHu r\\.uuyun MHOZKCCTBO

OpAHHAT COPTHPyeTCd, a KaxKjlas OpAHHATa 3aMeHSeTCs ee HoMe-
poM B 3TOM YNOPANOYEHHH, IOCJAEA0BATEIbHOCTh OPAMHAT MOIKHO
ynoao0uTh psaly INOCJeLOBATEIbHBIX weAbx uHcesa. [losToMy Ka-
XKeTesl, 4TO JANdA NOAJEPKKH CTaTyca 3aMeTarolled NpsaMoil HeT
HEOOXOJHMOCTH B NOBTOPHOH COPTHPOBKe OOWEH OTCOPTHPOBAHHOI
IIOCJIE10BATEIBHOCTH, INIOCKOJIbKY MOZKHO BOCIIOAb30BATHCS 6onee
a(b(hPKTHRHB]MH (‘TnVKT\]nﬂMH NTAHHBIX ﬂ()']ﬂﬁnRHHhIMH UMEHHOQ 1Ji¢l

Adninbla, 11U 2 hid 8.2 LU R ¥

S5TOH CHTYaIlMH. Takue CTPYKTYPH HOMHOCTBIO onpeneasiTcs (no
KpaiHell Mepe CKeJIeTHO) MHOMKECTBOM OpPAHHAT 8CeX FOPH3OHTAJIb-
HBIX OTPE3KOB, & Kax/J0€ OTjleJbHOe CeueHHe MOKHO IIQJIyUHTh,
NONL3YACh «CKEJETHOH» MeTadopOH, NyTeM <«HaleJeHHS IIOThIO»
yactd ckesnera. OfHHM M3 NPHUMEPOB TAKOH CTPYKTYphl siBJsieTcs
Jepeéo  0Tpe3xos, KOTOPOE yiKe H3YyaJoch H HCIOJb30BAJOCh
paHee¢ B JaHHOH KHure (cM. pasn. 1.2.3.1); apyroit mpumep — Je-
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peso untepsaros [McCreight (1981); Edelsbrumner (1980)], xo-
TOpoe OyaeT onmucaHo B pasj. 8.8.1.

Ass yno6cTBa HaNOMHHM, YTO KaiK[blii y3eq U H3 pepeBa OT-
peskoB xapakrepuayerca HHTepBasoMm [Bfov], E[v]] u Hekoro-
pLIMH JOIOJHHTENbHBIMH napaMerpamy HeOOXONUMEIME JAJg BLI-

nnl anH, LAACAT P SUFIN 3L/ 8 2 51/ 8 QNI 95§

noJIHeHHs ocoObiX BbiyucaeHui. Oxun M3 stHx mapamerpos C[v] —

CTenexy y3Ja — BO3HHKAeT BO BCeX HPpHAOKEHHAX, MOCKOJbKY OH

0003HayaeT YACJIO OTPE3KOB, OTHECEHHHX K Y3Jy U; ADYTHE Ke
napaMeTpsl HMEIOT CMBICA TOMbLKO AJIA TE€X HJH HHBIX IPHJIOKEHHH.

OJeMEHTapHLIMH ONlepauHAMY Ha gepeBe OTPE3KOB ABJAIOTCH
BCTaBKa M ynanenue. B vacrnoctn, ecan [b, e] o6osnayaer muTep-
Ba/, TO Ha yajne v onpefeneHs onepaurn BCTABUTD (b, e; v) u
YIOAJIUTD (b, e; v). O6biuno B cienylomux pasjgenax npouenypa
BCTABHTD 6yner uMersb Takoil BHA:

procedure BCTABUTD(b,e; v)
1. begin if (b<CB[v]) and (E[v]<e) then C[v]:= Clvl+1
2. else begin if (b <[B[v] + E[v])/2)) then
BCTABUTD(b, ¢; JICBIH[v]),

3. if ((B[o] + E[v])/2] < e) then
i BCTABHTD(b, e; [ICBIH[v])
end;
4, KOPPEKTHPOBATDB(v) (* KOppeKTHPOBKa 0COGLIX

NapaMeTpoB U *)
end.

Ba:kuejtireli xapakrepHcTHKOH 3TOM npouenypbl, H3MeHSIOIeAcs
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HHA K NPHJIOKEHHW, aBiasercd ¢yukuns KOPPEKTH-
POBATD (v) u3 cTpoku 4, uacTHble cayyan KoTopoi 6yayT obcyx-
AaTbCA B COOTBETCTBYIOLIMX MecTaX. AHAJIOTHYHBIE COOBpaXKeHHUs
IpHMEHHMBl H K npouexype ¥ JAJIUTD (b, e; v).

B 3akiioyenne 3ameTnM, uyTO METOX IIOCKOTO 3aMeTapHs K
HCIIOJIbL30BAHHE CTPYKTYD AAHHBIX, ODHEHTHPOBAHHHX Ha XpaHeHHe
HHTEPBAJIOB, ABJAIOTCA €CTECTBEHHBIMH CPEACTBAMH /A pelleHHS
MHOXKECTBA 3a/1a4, BO3HHKAIOWIUX B TeOMETPHH MNpPSMOYTOJLHHKOB.
IlpuBenennbie HHKe pa3fensl NOCBSALIECHbI AeTanbHOMY pasbopy
CleuHaJbHbIX METOLOB.

o
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Vi 11 PP EIIU MO

. B onnoit cratee [Klee (1977)], KOTOpasi mpejcrasJjsier
SAMETHBIH HHTEPEC W MOKeT CUNTaThCAd HAYa/OM LEJOTO Hanpas-
JICHHA HecaenoBanud, Kin nocrasun cieayiomnit Bonpoc: «3agabl
N HHTEPBAJIOB [ay, bi], ..., [aw, by] Ha meficTBHTENBLHOM NpAMOH,
Hal0 HaHTH MepYy HX oObennnedusd. Kakol MOmKeT ObIThb TPYIO-
€MKOCTb 3TOH NPOLEAYPEI?».
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Takass nmocTaHOBKa JAaeT NPOCTeHIIWi (OAHOMEpPHHIH) HpHMeEp
3anayd o Mepe oObelHHeHHA. (Bygem Ha3wpBaTh 3a4a4y O BhIYHC-
JICHUW Mepbl OObEeAHMHEHHS A NPOHU3BOJILHOIO 4YHCJa H3MepeHHH
3agaveii O.1.1') Kau cpa3y ke NOCTPOWJ aJrOPHTM pelleHUs 3ITOH
3anaun ¢ ouenkolt O(NlogN), ocHORaHHEI Ha NpeiBApPUTENLHOI

coptupoBke alcuuce ai, by, ..., an, by B Mmaccuse X[1:2N]. Ho-

AMITUTATLITAA ANALIAMIRA AMANRN M AANImA AAAmATTm T

IHOJHHTEJbHOE CBOHCTBO 3TOrC MacCHBa COCTOMUT B TOM, 4YTO e€CHH
a; nomeweno B X[h], b;—B X[k] u a;=0b;,, 0o h <<k (1. e.
npaBasi KoHLeBass TOYKa I[OMEL{aeTcs B HEM MOCJ€ JIeBOH TOUKH,
obnajalomedl TakKoH ke abciuccoit). Boluncaenne 3asepuiaercs
NPOCTHIM NPOCMOTPOM MaccuBa X|[1:2N] 3a auHellHoe BpeMsi (HH-
KecJeIYIOINN alropuTM IlpeacTaBiaseT coboi aAanTalHUi aJro-
purma KuaH, yro6Hy0 14 nocieayiomux o6o6meHHi) :

procedure MEPA-OBBEJVWHEHUS-MHTEPBAJIOB
1. begin X[I : 2N]:= ynopsifoyeHHas Moc/eI0BATENbHOCTD
abcuycc KOHIIOB HMHTEPBAJIOB,

X[0]:= X[1];
m:=0; (xm — Mepa x)
C:=0; (*C —uyncs0 NePeKPHBAIOIUXCS HHTEPBAJNOR *)

for i:=1 until 2N do
begin if (C & 0) then m = m + X[{] — X[i — 1];
if (X[i{] — nesasi xoHuemas Touka) then
C:=C-+1else C:=C—1

0N OOk LN

end

end.

B cBoedl cratbe KuHM Tak:Ke OTMETHJ, 4TO, XOTS COPTHDPOBKA
ABJISETCA KJIOYOM K IIOJAYYEHHIO BBIIIECH3JOXKEHHOIO pe3yJabTaTa,
OHa He SBJSCTCH anpuopHo HeOOXOMHMOH, W NOCTaBHJ BONPOC O CY-
ILECTBOBAHHH KaKoro-HHOyAb MeTolda pelleHHs, Tpe6yloliero
o (N log N) onepauui.

TBET Ha 3TOT Bomnpoc Ob noayuedH Ppeamenom u Baiiae
[Fredman, Weide (1978)] ans Momend BLIMUCACHHI C JHHEHHBIM
IepeBOM pellileHul (K KOTOPOil OTHOCUTCS M BblILIEH3/IOXKEHHBIH
aJropuTM); npumeHnenue obuiero Merona ben-Opa (pasa. 1.4) pac-
IIHPSeT IIpelesibl 3TOro pesyjbTaTa Ha IPOHM3BOJbHBlE ajureGpau-
YeCKHe [€epeBbs pellleHuil. 3aKOHOMEPHO, UTO A0Ka3aTedbCcTBa IIO-
LOGHOTO THNA YKJAANBIBAIOTCS B yKe 3HAKOMYIO CXEMY, BCTPEUaB-
IIylocst paHee B CBSISH € HUCCJAEIOBAHUSIMH BHINYKJALIX 060J0YEK
(pasa. 3.2), MakCHMyMOB Ha MHOMKeCTBe BeKTopoB (pasi. 4.1.3),
YHAKAJNBHOCTH 3JeMEHTOB (pas3a. 5.2) M MaKCHMaJbHOrO NpoMe-
KyTKa (pasa. 6.4). B ocHoBe JeKHT CHMMeTpHYecKasi TPyINa CTe-
NeHH N, KOTOpasi BHOBb SBJIAETCS KJAIOYOM K J0Ka3aTeJbCTBY. 371€ch
OyZer HCHO/Ib30BAH CJELYIOUHA BHYHCAHTENbHBIH IPOTOTHII:

1) O —a66peBHatypa cn0Ba «OPTOrOHANBHOCTbY. — JIpus. nepes.
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3agava 0.2 (e-BJIM30CTb). Hano N + | [eACTBHTENbHBIX
yHcea Xy, X, ..., xy B &€ > 0. Hano onpeneants, 6ynyT JH KaKue-
nubynb ABa YHcaa X; H X; (i =) HAXOAHTbCA Ha PACCTOAHHH,
MeHbLIEM YeM & OAHO OT APYyroro.

IIpexnae Bcero IOKaXKeM, YTO MOXKHO JIerKO YCTaHOBHUTH Iipe-
o6pasoBaHue

e-BJIM30CTb o<, MEPA OBbBEOIMHEHHS MHTEPBAJIOB.

JleficTBUTENIbHO, IOCTPOMM HHTEpBaIbl [xi, Xi -+ €] ans i=1, 2,
., N. Oru_unrepBaiasl OyAyT BXOAOM I HPOUELYPHI MEPA-
OB”bE,E[I/IHEHI/IH Pe3yJIbTaTOM paboTel KOoTOpOH Oyaer Belle-

CTBEHHOE YHUCJa0 m. ICUEPb JACHO, YTO HHKaKHe [Ba 4YHCjdda H3

y AY

x<y / —6////

A iige

S X
x>y //“‘5’25

() (b)

Puc. 8.7. Mnmoctpauns (B cayyae E?) pasiHuHg MeXAY MHOXKECTBAMH HCTHH-
HoctH B 3anavax o6 YHHUKAJIBHOCTH 3JIEMEHTOB (a) u &-BJH30-

CTH (b).

{x1, ..., Xy} He OYAYT HaXOAMTbCA Ha PACCTOAHHH, MEHbIIEM UEM
€ Apyr OT Apyra, TOrda H TOJbKO TOraa, Koraa m = Ne.
CyuiecrByer Oauakoe cxoactBo wmexay e-BJIM30CTBIO u
YHUKAJIbHOCTBIO 3JIEMEHTOB, wuajoxensoii B pasa. 5.2.
Onnako YHHUKAJIBHOCTb 3JIEMEHTOB He sBisieTcs yacTHbIM
cnyuaem e-BJIM30OCTH, nockonbky 3Hayenue & = 0, Heo6xoauMoe
AJs1 TOJIyYyeHHs! YKa3aHHOTO YacTHOro chyuas, HeLomycTumo. Pas-
JHYHe 3THX 3aJay BBHIPA3HTEIbHO NMPOUJNIOCTPUPOBAHO Ha puc. 8.7
JJIg ABYMEPHOTO cayuasi: ecad peub Haer o6 YHUKAJIbHOCTHU
SJIEMEHTOB, 10 Henepecekamolinecs cBSI3Hble KOMIIOHEHTHI MHO-
)kecTBa HcTHHHOocTH W (cM. pasa. 1.4 u 5.2) npeacrasasiior co6oii
OTKPbITHIE MHOXKECTBA, pa3lesIeHHble TOJAbKO HX 0Ollef rpaHulled;
ecad ke peub HiIer 06 e-BJM30CTH, 10 KOMIOHEHTH IpeacTas-
JAKT cO00H 3aMKHYTble MHOXKECTBA M PACCTOSHHE MeEXKAYy HHMU
NOJIOXKHTEIbHO. ECIH UCKIIOUATHL 3TO _pasanuue, 10 10KA3aTE/ILCTBO
mmmmmmmmmmmmmmmmmmmmm [ [ TITIDDMNNATT

TOTGO, HTO MHO2KECTBO W AJdsa 3ajgadyu 00 e- D.Ill/.lDU\.all/.l pdClld,leeTCﬂ
Ha N! Henepecexkalouiuxcss KOMIOHEHT CBSI3HOCTH, OyjleT aHaJo-
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THYHO JQOKAa3aTesJbCTBY, NPUBEJIEHHOMY B pasi. 5.2; orciola BhITe-
KaeT cjJeJCcTBHE M3 TeopeMhl 1.2:

Caencreue 8.1. Jlroboi asecopurm, KOTOp6UL UCNOAL3YeT MO-
deas aseebpaudeckozo Oepesa peuwienuti, 0an onpedeseHus cyue-
CTBOBUHUA HEKOTOpOLU napol 4uces u3 N-34eMEHTHO2O MHOJCe-
cT8a, yoaaeHnoix Opyz or Opyea HA PACCTOAHUE, MeHbuiee 4em ¢,
sarparur Q (N log N) nposepox.

Cnencreue 8.1 moKasniBaeT ONTHMAaJbHOCTb pesysabrara Kin
IOJs 3ajlaid O BHIYHCJEHHH MepH B cJyyae OAHOrO HU3MepeHus, HO
OCTaBJIAeT OTKPHITHIM BOHNPOC OO ONTHMAJBHOH OLEHKe npu d > 2.

|

- — ——

/.,
L/'E/Ja#;%gum
|

7
.

Puc. 8.8. Ilpumernenne MeToaa IJIOCKOTO 34MCTAHUA K 327a4C ONPEIENEHHST Mepbl
o0belHHEHHs] NIPAMOYTOJBHUKOB AJ5 Cayyas LBYX lI3MepeHuil.

7
)
7
IV//

Bentaun [Bentley (1977)]!) B3sics 3a 3Ty 3agauy U npeycred
B CO3JaHHM ONTHMAJBHOTO AJTOPHTMA AJs BBIUHCJIEHHS Mepbl 00b-
efiHHeHHd NpH d = 2. Ero moaxoj dBJjsdercs NPOCTOH H pasyMHOMH
MOAH(pHKaluuel oAHOMepHOro Meroaa. B uacTHocTH, nmpu oaHOM
H3MepeHHH IJuHa HHTepBana [X|[i— 1], X[i{]] nobGaBasercs K wuc-
KOMOH Mepe (ctpoka 6 B anroputme MEPA-OBBEIJUHEHMUS-
HHTEPBAJIOB) B 3aBucumoctd orT Toro, Gyaer JgH XOoTst Gbl O1UH
OTPE30K HAKPLIBATH €0 WJIH HET, HJH, YTO TO Ke caMoe, Oyper JiH
napaMmerp C HeHyJeM HJIu HyJeMm coorBeTcTBeHHO. CrenoBaTenbHO,

') OToT peaynsTaT HanokeH Takke B pabore [Van Leeuwen, Wood (1981)].
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Heo6X0AMMO 3HaTh TOJNBKO 3HaueHue C (ctpoka 7). B cayuae aByx
usmepenuil (puc. 8.8) BepTuUKaJbHAs I110/10Ca, 3aKJIOYEeHHAA MEXLY
X[i—1] u X[i], BHocur B Mepy oObeiuHeHus NPSAMOYTOJbHHKOB
BKaan, pasHeii BeauunHe (X|[i]— X[i— 1])m; rae m;— aauna

o Ty 2 ")
TMoanNoa,caIATIUa TINAUIADATNTEUNAT DOAONTUIZATLIINTI ITNAuUAT U3 amnd ITAann-
HopoLtiiana UpunopuUvinDiuil DUPITNRAYIDOVEIL LpAMUNn 10 Jivn  duiv

col ¢ oObenuHeHHeM INpsMOYrojibHUKOB. Ilostomy Benuuuna m.
(siBastlOWIascA KOHCTAHTOH M paBHas 1 B ciyude OLHOIO H3Mepe-
HHUS1)— 3TO KJIUeBOH IapaMeTp AJs JIBYMepHOH TeXHHUKH. Ecau
OBl m; MOXHO OBLIO BBHIUHCAATb U KODPEKTHPOBAThb 3a BpeMs, He
npesninawpinee O(log N), To BpemMeHa CKaHUpPOBaHHUS H Mpe]BapH-
TeqbHOH 06paboTKH Oblsin OBl paBHBL M Obl OBl NOJyYeH ONTUMAJb-
HbBIIT anropurM ¢ oreHkol 6 (N log N).

[ToCcKOJbKY OpAMHATHEI TOPU3OHTAJBHLIX CTOPOH IPSIMOYTOJIbHH-
KOB H3BeCTHBl 3Apadee, TO ONpejeJieHde m; MOMKHO peanu3oBaTb
nocpencTBoM depesa orpesxos (cM. pasna. 8.3). BemomuHas o6uiui
(hopMar 3JieMeHTapHbIX onepanuil Ha Jepese orpe3koB BCTABUTD
U YOAJIMTD (cM. pasn. 8.3), onpeneium il TEKYLIEro MPHJIO-
KeHHusl cleAyIOIHI AOMNOJHUTeJbHBIA TapaMeTp y3Ja:

Bana rRr7l] F‘I7I]] D DOTTYIITIATT Y ¥ .
[~ LVIs~ Y]] © DL

Bruucnenue m[v] nposoaurcs chaeayioiiedl Npouefypol (BbI3bl-
BaeMoil B crpoke 4 u3 npouenypsl BCTABUTD):

procedure KOPPEKTHUPOBATDb(v)
begin if (C[v] 5= 0) then m[v] := E[v] — B[v]
else if(v ne nucr) then mlv] := m[JICBIH[v]] 4+
m[ITCLIH[v]]
else m[y] :=0
end.

fcuo, uro m; = m [KopeHnr nepesa orpeskon]. Kak o6uuil mapa-
merp Clv], tak u crneunatbHbli napaMerp m[v] MOXKHO Jierko
KOppeKTHpOBaTb (3a KOHCTAaHTHOE BpeMs Ha OJMH y3ea) MpH
BCTaBKe WJIM YJaJIeHHH OJHOTO OTpe3Ka (BepTHKAJbHOH CTOpPOHbI
NpAMOYToJibHHKA) M3 jaepeBa orpe3kosB. Hrax, KoppektHposky je-
peBa OTPE3KOB M BBLIUMC/JGHHE m; MOKHO peajH30BaTb 3a BpeMms
O(log N) ansi onHOfi BepTUKANbHOH CTOPOHH MpPAMOYTONbHHKA;
TE€M CaMBbIM [OCTHraercsl paHee NMOCTaBJEHHas LeJb. Tenepb MOXKHO
cpopMynupoBaTh aATOPUTM, TAe b; ¥ &; 0003HAYAIOT COOTBET-
CTBEHHO MHHMMAaJbHYI0O M MAKCUMAJbHYIO OPAMHATH BEePTHKAJbHON
CTOPOHBI, MMelleil abcuuccy X [i]. (3ameTHM, YTO ITOT AJNTOPHTM
ABJISIeTCs HeIocpeACTBeHHbIM 00600lIeHHeM OJHOMEpPHOTo aJjifOpuT-
Ma, NMpHBEJEHHOro paHee.)

procedure MEPA-OBBEJWMHEHMW -
[MPAMOYTOJIbHHKOB

I. begin X[I:2N]:= ynopsinoueHnas nocjiemoBaTeJbHOCTD
abcuuce BepTUKAJbHBIX CTOPOH;

-
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X[0] := X[1];
m:=0;
OCTPOHTb M WHUIMAJIH30BATh JIEpeBo OTPe3KoB T
LA OpAMHAT CTOPOH NPAMOYTOJIbHHKA;
for i:=1 until 2N do
begin m" := m[kopenn(T)];
m:=m+ m" (X[i}] — X[i — 1]);
if (X[{] — abcuucca Jjesoit croponsl) then
BCTABUTD(b,,e;; kopenn(T))
else YIAJIWTDb(b;,e;; kKopeub(T))

i

© N

end
end.

3apeplnm 3T0 06CYyKAeHHe Cleylolleil TeopeMOn:

TeopeMa 8.1. Mepy ob6vedunenus N u30T€TUHHbLY NPAMOY20A6-
HUKOB Ha NAOCKOCTU MOJMCHO BbI4UCAUTs 30 ONTUMAAbHOe Bpemi

0 (N logN).

Bosspamasich K INOCA€AHEMY aJIrOPUTMY, Mbl CPa3y e YBHIHM,
YTO OH OTHOCHTCS K KAaTeropky IUIOCKOTO 3aMeTaHua (cM.pasi. 8.3},
rle cnuckom Todex coboitui cnyxur maccus X[1:2N], a craryc
sameraroweli npamoti 3ajaercs JepeBoM orpeskos. [lopobuas pea-
JAM3aIuA JONyCKaeT HenocpelcTBeHHoe o6oOuieHHe 3TOTO METoAd
Ha ciyuyad GoJee ueM ABYX u3MepeHHH. JleACTBHTE/NbHO, TeXHHKA
3aMeTaHus MMO3BoJisieT Mpeo6pas3oBaTbh HCXOLHYIO d-MepHyIO 3aaauy

(na N runepupsiMoyroJpHHKax B £9) B «HoC/ief0BaTeAbHOCTb», CO-

ArmaatTuny un AN omruw (d— 1YomendurIY 1orlanau (KaxXnasi Ha He
LlU]lLLl.yIU s iy il iy i \w L TNMAC IO LIV AT RS T RasRAER AALn N4

Gosee uem N rumepnpsimoyroseHukax B E4-'). Ilna d = 3 aru 1moa-
32444 CTAHOBATCA 'JABYMepHEIMH, H IO Teopeme 8.1 Kaxayio u3s
HUX MoxkHO peiiuTb 3a BpeMs O (N log N); nostomy sapady ¢ Mepe
obbendHeHUsT NpPH TpPeX H3MEepeHHsIX MOXKHO pEIIHTh 3a BpeMs
O(N?log N). Dro ycraHasausaer 0asHc [Jil HHAYKTHBHOTO NOKa-
3aTe/ibCTBA, NPHBOASLIETO K c/1elcTBHIO 8.2,

Caencreue 8.2. Mepy o6vedunenus N u30TeTuuHbLX eUnepnpsa-
MOY20LbHUKO8 8 NPOCTPAHCTEe d == 2 uU3Meperlil MONHO BblYUCAUTL
3a spems O (N%'logN).

CHJIbHBIM HeJOCTATKOM OIMCaHHOTO MeToma mpu d >3 sB-
Jasgercs TOT (akT, YTO NPH 3aMeTaHUU MBI He CMOTJIM HCIOJb30BATh
«KOTepPEHTHOCTb» ') MexX/[y ABYMS NOCAEN0BATEJbHBIMH CEYEHHSIMH.
(ITppu d = 2 nepeBo OTPE3KOB IMO3BOJIAET BOCMNONb30BATbCS KOre-
PEHTHOCTBIO CMEXKHLIX ceYeHHH nyTeM 3(P(PeKTHBHOTO BBIYMCJEHUS
TeKYILero ceyeHus 3a CuYeT INPOCTOH KOPPEKTHPOBKH MpeablAyliero
ceyeHdd.) Dra ujges Oblla BIOC/IEICTBUH IlepeHeceHa Ha chaydad

13 To ecrb corJacoBaHHOCTb, B3aHMO3aBHCHMOCTb. — [Tpum. nepes.
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Tpex usmepeHuil Bau JleiosenoM u BymoM [Van Leeuwen, Wood
(1981)], xorophle NpeANOKHAHM HCNOJAB30BATH B Kauecrse CTPYK-
TYpbl J1aHHBIX «KBaipoxepeso» [Finkel, Bentley (1974)]. Ksaax-
POLEPEBO MOXKHO CYMTATh ABYMEPHBIM 00OGLIEHHeM 1epeBa OTpes-
KOB, HO BeCbMa Kypbe3HO, UTO OHO OBIJIO NPEJJIONKEHO paHblle, yeM
3Ta boJjiee mpocras cTpykrypa. Ceiluac Mbl KpaTKO OMNullleM €ro op-
raHU3aIHIO.

Keadpodepeso — sto cnoco6 opraHM3aumm OPTOrOHANBHON CeT-
Ku, cocrodued u3 N X M aueex, onpegenennsix (N 4 1) ropuson-
TaNbHBIMH u (M -4 1) BepTHKaab-
HBIMH INpsiMbIMH. (JlepeBo orpes-
KOB — 3TO COOTBETCTBEHHO cIlocol
OpPraHH3aUMH N CMeXHBIX HHTEp-
BasioB.) A MPOCTOTH H3/M0KeHHs
NPeANOJIOKHM, UTo N = M = 2%,
Ksanponepeso T— 310 agepeBo co
CTeNeHAMH MCXOAa, KPATHHIMH ue-

THIPEM, Y KOTOPOIO € KaX/IbhiM y3-

JIOM CBsSI3aH Y4YaCTOK CETKH pa3sme-
poM 2/ 2! (uMeHyemulii 2%xkBaj-
paroM) (i=0,1, ..., k). 2-kBan-
pat, cBA3aHHBIA C 3aJaHHBIM Y3JI0M
v U3 T (mpu i > 0), pasbusaercs
Ha derbipe 2-l-kBajparta BepTH-
Ka/JbHBIM H TODH30HTAJbHBIM fieJe-

2t srueex

P c3 CR

2 -weadpam |2 keadpam

ro3 OB

2¢ sveex

2 pendpam |257'- weadpam

Puc. 89. lpumep pas6uenus nio-

-
CKOX CeTKH, OQCYLIEeCTBJAEMOTO OJl-

HEM H3 yaloB KBanpoiepepa, ko- HHAMH momosaM (puc. 8.9); Kax-
TOPHIH COOTBETCTBYET 2i-Kpanpary. JBIH M3 3THX "eTHIDeX KBanDaTow

L 4 9.9 iLipLA DbAadpalub

(nMenyemux C3, CB, IOB u 103
KBalpaTaMH) CBA3BIBAETCHA C OAHHM M3 YETEIPEX MOTOMKOB y3ia v.
HaHHOe MOCTpOeHHe HAUMHARTCA CO CBA3HIBAHMS BCEl CETKH ¢ KOPp-
HeM T, a 3akaHuMBaeTCs TOTAA, KOTAA Ipomece YeTBEPTOBAHHSA JaeT
2%-kaapartel (auctea T). Iockoabky T obnagaer N2 auctbsamu, 10
€ro nocrpoenue sanumaer O(N?) BpemeHn M Hcnonbayer O (N?)
HaMsITH. :
Tenepn» Mul paccmorpum Bompoc o XpaHeHHH NPSAMOYTOJBHHKA R
B kBanponepese. Mcxomuas cerka o6pasosanma 2N abcuuccaMu o
2N OpiHHATaMH CTOPOH 3aLaHHBIX N NPAMOYTOJIbHHKOB, U KBajipo-
aepeso T crTpoures Ha 310ft cetre. Kamanil ysea v u3 T oGnajnaer
OAHHM Lle/0uHucIeHHbIM NapamMerpom C[o], koTopwiii BHauase pa-
sen ( (rakoe KBaApojaepeBo Ha3biBATCS ckeaernoim). [lpsmo-
YrofibHHK R sHocut 1 B C[v] Toraa u TofibKo Toraa, xoraa (1) R
COLEPIKUT KBALDPAT, OTHOCALIMACA K v, U (2) HU OAMH M3 nperKoB
v B T He oBJlajaeT TakuM ke CBOHCTBOM. OueBuHO, YTO TaKUM
o6pasom ONpELesieTcss OAHO3HAYHBIA cnocob pa3buenuss R Ha KBanu-
paThbl, KaXIblH U3 KOTOPBIX CBSI34AH C OJHHM V3JIOM . B To moneMs

TOTE Y MARRM jodvu v, D 1U BPCMA

KaK B JiepeBe OTPe3KOB KaX1bll OTPe30K pasbuT Ha He GoJsee yem

Fe G -

T
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O(log N) wuHrepBajos, AJs KBajpoxepesa MO}KH% ozggg:ngbI:Ig
IpOCTO MoKa3aTh '), YTO OAMH MPAMOYroJibHHK pa3OHuB rea na e
gosee yeM O (N) ksaapartos. [103TOMy IpOLEAYPEI BCT%ieﬂquﬂnﬂ
JieHusi B KBajJpojepese, a TaKmke ONpeje/feHHe Mephl O

(noliand) MOKHO peannzosath Kamayio 3a O(N) omnepallui.
\IVi0idaAiny mum 1 4 YeHHH

Orciona chaenyer, 4TO nocseoBaTeibHasd KOPPEKTHPOBKA ce

!
i

Brnad @ nepumemp

wee aboreece X[i-1]

— T ——— e

Puc. 8.
CTOPOH.

NMpu NMPOCTPAHCTBEHHOM 3aMeTaHHH 3aHHMAeT O(N) Bzemzzn,ezezg:
CKOJIbKY cyluecTsyer 2N ceyeHHH, TO pelieHHe 3ald He 3a%IMeT -
HHSL Mepbl OObelMHEHHs B TPEXMEDHOM MPOCTPAHCTBE et 8
cymme O(N?) Bpemenu. MIMeHHO JaHHBIM METOL—4 HeangTb pB
Hbli, OCHOBAHHBIH HAa JepeBe OTPE3KOB,— MOKHO HCNOJb

KayecTBe 6a3Hca MHAYKLHH H J10Ka3aTh CJHelYIOUIHd pe3y/bTar:
Teopema 8.2. Mepy o6vedunerus N U3OTETUUHbLX eunepnpm;?};
U2OABHUKO8 NpU d == 3 UBMEPEeHUAX MONCHO BbI4UCAUTL 3a 8p€
O (N4, )
ANTAA N
X 3TOT pe3yJibTart yJleT BecbMa
XoTsl Kaxkercs, 4YTO YJYYlIHTb 3ITOT pe3y/ibTdl Uy
TPYAHO, HeT HMKAKHX JaHHBIX O €ro BO3MOXKHOH ONTHMaJALHOCTH.

3ameuanue. IlpuBejeHHBIH aJTOPUTM BBIYHCACHHA MEpbI 061;-
eJlMHeHHs1 TIPIMOYTOJIbHUKOB MOXKHO MoauduIHpoBaATh MM pell
HUs caejayiollel 3aaayy.

1) JlokasaTeJsCTBO MOXHO Haittm B craThe [Van Leeuwen, Wood (1981)1]
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3agava 0.3 ([IEPMMETP OBBEOUHEHHY I[IPSIMO-
Y¥IFOJIbHHUKOB). [lano o6benunenue F, cocrosimee uz N H3oTe-
THYHBIX NPAMOYTOJbHUKOB. Hailitu nepumerp F, 1. e. pauny ero
TpaHUILbL

A T AT o [

Meron peilienusi OCHOBaH Ha caenyiomeM HabmioleHud. Ilpes-
TNIOJIOKHM, UYTO HA i-H UTEPALMH HeKHIl NPSAMOYrOJbHHK BCTABASETCA
B N1€peBO OTPE3KOB WK YAA/IsIeTcss H3 Hero (Mbl YCJIOBHJNHCh TOBO-
PHTb, 4TO NPAMOYTOIbHHK BCTAB/IACTCA HJIM YHAJACTCS, eclud 3aMe-
Talolas NpsMas Kacaercs €ro JieBOH HJH NIPaBOH CTOPOHHI COOT-
BeTcTBeHHO). O6pamasice Kk puc. 8.10, HanoMHHM, uTo m; 06o3Ha-
HdeT CyMMApHYIO JJIHHY BEPTHKA/JbHOTO CEYEHHs HemoCpejCTBEHHO
cresa oT X[i] (cM. crpoky 6 aaropurma MEPA-OBBEAMHEHMS-
HPSIMOYTOJIbHUKOB). Cymmapuas asauna BEPTHKAJbHHIX KyC-
KOB rpanuibl F Ha ceyennu X[i— 1] paBHa pasHocTH auH Bep-
THKAaJbHBIX Cce4YeHMd F HemocpeacTseHHo cjeBa H clipasa oOT
X[i—1]. B 1o BpeMs Kax IepBas W3 3THX JJIUH paBHa mi-; mo
Olpene/ieHuIo, BTOpast paBHA m;, MOCKOJbKY CeueHHe HEH3MEHHO Ha

BceM wuHTepsane [X[i— 1], X[i]]. IMostroMy uckomas CyMMapHast
AJIMHA paBHA |mi—m—i|!). Kpome TOro, Heo6xomumo yuecTh
BEJA)  TOPHU3OHTAJbHBIX T'DAHMYHBIX CTOPOH, PAaCIONOKEHHBIX
BHYTDH BEPTHKAJbHOH Monoch. B unrepsane [X[i— 1], X[i]] sror
BK/Iaj, oueBHAHO, paBeH (X[i]— X[i— 1])X o, THe Iejoe YHCIO
@: PABHO KOJMYECTBY TOPU3OHTANBHHX CTOPOH rpanunbl F BHYTpH
paccMarpHBaeMoil BepTHKaAbHOH mosocul. [lapamerp @i, mo cyrw,
BECbMa TOXOK Ha my. [leficTBHTeJIbHO, BBeJeM /i KaiKJOro y3jia v
B AEPEBE OTPe3KOB TPH HOBBIX CIelMaJbHBLIX MapaMeTpa, OJUH Yer-
HbIH LeJbll napaMerp of{v] u ABa NBOMYHBIX napamerpa JIKP [v]
H [IKP[v]2). O6o3nauas wepes .7 TeKylllee BEPTHKaJIbHOE CedeHHe
F (7 —mnabop He cBAsaHHBIX Mex1y coGoit HHTepBAasOB), ompeje-
/IIeM 5TH NapaMeTphl CIEAYIOWUM 00pa3oM:

afv]: = ylBOEHHO® HYHCJIO KOMMOHEHT CBAZHOCTH TN [B]v],

NNIrmarn

JIKP[v]:=1 uau 0 B 3aBuCHMOCTH oOT TOro, O6yJerT HJAH HET
B [v] anxnuM xonuom uutepsana u3 I [B[v], E[v];
HKP[v]:=1 uau 0 B 3asrcumoctd or TOro, OYIET H/Au HeT
E[v] Bepxaum KoHnom unrepsana us 7 () [B[v], E [v]].

OTH TPH crelMa/bHBIX NAapaMerpa BHAYaMe PaBHEL HYJIO, 4 HX BHI-

JHCJIeHWe BBINOJHIST HUXKEACAyasn KOHKpeTH3aLUusa noamnpo-

) 3amernm, uwro Bo3MOXKHO paBeHctBo X[i— 1] u X[i], 1. e. mBe BEPTH-
KaJlbHbie CTOPOHBI HMEIOT OAMHAKOBBle abecuHccei, B aToM cayyae BBemeMm mis
HHX y/106HOe JIEKCHKOrpa(HueCKoe YMOpsioueHHe (HanpHMep, Mo OpAMHaTaM wux
HIDKHHX KOHIOB) # nmpeactaBuM ceGe, YTO jiBe TaKHe CTOPOHI (HUKTHBHO pas3-
ABHHYTH Ha BeNMYHHY € B HANMDABJIEHHH OCH .

) JIKP u ITIKP — a66pepnar 3 5 5 o
kpait>. — lpun, nepes. o JF SHPNCHHR CICBME Kpaity w  «npapuii

-

e ST

e

£

-

e PG R DR £ N

e R b e PR TG S A

-
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rpammMbl KOPPEKTHPOBATD, Bei3niBaeMoil B cTpoKe 4 mpoleny-
pet BCTABHUTD (cM. pasn. 8.2):

procedure KOPPEKTHUPOBATDL(v);

1. begin if (C[v] > 0) then
2 begin afv] :=2;
3 JIKP[v]:=1;
4 TMKP[o]:=1

end
5 else begin af[v] := o[JICBLIH[v]] 4 «[[ICbIH[v]] —

—2 - [IKP[JICBIH[v]] JIKP[IICBIH[v]];

6 JIKP[v] := JIKP[JICbIH[v]]];
7

IMTKDI» — TIRPITICEIHI ]
IND | L ivsaril i

LIRS U] S Y1l

end
end.

KoppekTHOCTh NpOIEAYPbI KOPPEKTHUPOBATbH nokasbiBaercs
aerko. Ecau Clul>=1, 1. e. murepsan [B[v], E[v]] noaHocrsio

HakpHT, T0 B cocrase .7 1[B[v], E[v]]

MEHT, HpHYEM ;[v]=2, JIKP [v] = [IKP [v] = 1, kak yka3aHo B
i
'

Byner pOBHO OJIMH 3Je-

x[-1] x[)) PR

Teryiuas adcyucea

Puc. 8.11. Br/iax B BelHuHHy NepHMErpa Ha TeKyLIeM I[Iare COCTOHT H3 JJIMH
FODH3OHTAJbHMX H BepTHKAJbHHIX pedep.

crpokax 2—4. Ecau xe Clv]=0, to uucao 3JaeMeHTOB B .7 )
N[B[v], E[v]] paBHO cymMe uMces Takux 3JeMEeHTOB AJS ABYX IO-
TOMKOB y3Ja y, 32 HUCKJIYEeHHeM TOI0 CcJyyas, Korjga ceueHue J
CONEePIKUT OAMH MHTepBaJ, coemnuHsiomwvid Touky £ [JICBIH[v]]=
= BI|IICbIH [¢]]; B mnocaegnem cayuae [IKP|JICbIH|v]]=
= JIKP|[TICbIH[v]] = 1. Drum pgoka3piBaeTcsi KOPPEKTHOCTh
CTpoK 5—7 aaroputMa. Kpome Toro, He COCTaBHT SoJblioro Tpyaa
IOKa3aTh, YTO JONOJiHWTe/bHbe napaMerpsl o, JIKP u [TKF BHI-
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YMCJIAIOTCS 3@ KOHCTAHTHOE BPeMs B pacuere Ha OAMH NpPOHIEHHBIH
y3ed.

Tenepe oueBmano, uro o; = o [KopeHs (T)]. CnenoBarednHo,
aJTOPHTM BbIUHC/EHHs Mepumerpa F mosyuaercs NyTeM MpOCTOH
MOJH(HUKALHY COOTBETCTBYIOWETO aJCOPHTMA BBIYHCJAEHUS MeEpHI
3TOr0 obbelHHeHUusl. 3aMeTuM, OLHAKO, YTO B TO BpeMs, KaK B an-
l‘OpHTMe BbBIYHCJIeHUSA Mepbl obBenuHeHuga ¥ nnomianu F nofian

ObeIUHe add K IO aidHl | A00dB-

AAETCA IJIOMAJAb TOJNBKO UTO 3aMETEHHOI BepTHKANbHON I0JOCHI
(TaK 4TO KOPPEKTHPOBKA jepeBa OTPEe3KOB CJe/yer 3a CYMMHpOBA-
HHEM 3TOH miomanu), B obCcyKAaeMOM a/rOPHTMe CHTYalHs He-
CKOJbKO HHasfg. OOpatuMca X puc. 8.11; Bkaajg Texymlero mara
B IIeDHMeTP COCTOHT M3 JBYX yacredl: OT IOPH30OHTAJbHHIX peGep B
nonoce |A[i— 1], X[i]]] onm pasen o X (X[i]—X[i—1]) u or
BEPTHKAJNbHHIX pebep Ha abcuucce X[i] on paBeH |mip— mil
[losToMy BeanunHy «; HeOGXONMMO W3BJEYb M3 JepeBa OTPE3KOB

RO €ro KOPPEKTUPOBKYH, a BeJNHYHHY miy, — Nocie, Hrak, nony-
yaem:

procedure ITEPUMETP-OBBEIVHEHUS-
) MPAMOYTOJIbHUKOB
begin X[1 :2N]:= ynopsmouennas noc/ienosareibHOCTb
abCUUCC BEPTUKAJIbHBIX CTOpOH;
X[0] := X[1];
mgy = 0;
p:=U;
INOCTPOMTD M HHHUMAJIH3HPOBATb AepeBo T, cocrosimee
M3 ODJIMHAT CTOPOH NPSAMOYTOJbHHKOB;
Tor i:=1 until 2N do
begin a”:=a [kopens(T)];
if (X[{] — abcuucca nesoro KoHua)
then BCTABHUTDb(b,;,e;, kopeus(T))
elfe YOAJNIUTD(b,,e;; kopenn(T))

— mlIkopeusni{ThI-

1 m{kopens(T));
pi=p+a" X (X[i] — X[i — 1)) + | m" — my|;
My.—m
end
end.

B zakawuenne nonyyaem:

Teopema 8.3. Ilepumerp ob6wedunerus N u30TeTu4HoLx NPAMO-
Y2ONbHUKOB MOKCHO sblduCAuTs 3a spema O (Nlog N).

8.5. KonTyp o6benuHeHus: npsMOYroJbHUKOB

Tor xe cambii oOmui noxaxoxn (maockoe 3ameraHue,

OCHORBAUHOL HA J16NDERA OTNOAKOB) MAOWHUNA £ UNITOYAR 11T g AT
Vinvoannuve nd ALptol VIpPLonUny MUy Lo yulcauvM  lipumennib

AJSl pellleHusi APYrodl HHTepecHO# 3ajauu: onpejlesieHHs KOHTypa

R SANN I,
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ob6beauHeHust F, cocrosuero 43 N H30TeTHYHHIX NPSAMOYTOJbHUKOB
Ry, ..., Ry. Boob F=RiU ... UR~y MOXKeT cOCTOATb M3 OAHOH
uau GoJiee He MepeceKaloUINXCs KOMIIOHEHT CBA3HOCTH, & Kaxjas
KOMIIOHEHTAa MOXeT COJepXKaTh HJH He cojlepxkKaTb BHYTpPEHHHE
AbIPHl (3aMETHM, YTO [blpa MOXKET COJAEePKAaThb BHYTPU cebs HEKOTO-
pble H3 KOMIOHeHT cBsi3HOCTH F). Kouryp (rpanuua) F cocrour u3
HaGopa HelepeceKalOMHXCA LHKJIOB, 00pa30BaHHBIX (YepeLyIOLLH-
MiHCcf) BEpPTHKAJAbHHIMH H TOPH30OHTalbHbIMH peGpaMH. YcCaA0BMMCH,
yTo JMI060e pe6po OpHEHTHPOBAHO TaK, YTO (PHUIypa pacrosioxeHa
cjieBa OT HeTO; JIPYTrMMH CJAOBAMH, LHKJ OPHEHTHPOBAH IO YaCOBOH
CTpeJiKe, ecjii OH OrpaHHYHMBAeT [blpy, H IPOTHB YacOBOH CTDEJKH,
ec/H OH sIBJSIeTCS BHeUIHed rpaHullell KOMIOHEHTH CBSI3HOCTH. Mbl
UMeeM:

3apaya 0.4 (KOHTYP OBBEAMHEHUS ITPIMOYIOJIb-
HHWKOB). dau Ha6op u3 N M30TETHUHBIX NpsSMOYyrosbHukoB. Tpe-
Oyercsl onpefe/iUTh KOHTYP HX 0ObeUHeHU.

Bo-nepBrIiX. 3aMeTUM. uTo nepumern (o
B, < y =iV ARPHMMELY A
0

poro B npeablayuieM pasjele Obul OnucaH [

11 BHIYKC
BOJIBHO IIPOCTOH aJro-
r O ©

~y o x
Uun rivnuviu

PHTM) sABAAETCA He 4YeM HHBIM, Kak JJIHH CKOMOTO KOHTYpa

OnHako MH yBHAHM, YTO

BHIYHCIHTD TEpUMETp 3HA- esf les e, 587

YHTEJABHO MpPOIE, YeM CaM Ye

KOHTYp, Kak Habop Heme- ©1

PEeCeKaIolHXCST LHKJIOB. ol ol 4%10 ¥s
AnropurM Jnyuiie Bce- i Ya

ro OnMuCcaTh HethopMalbHO, e.t ' Y3

Ha npumepe. OH CcOCTOHT 1©9

H3 JBYX T[JIaBHHX 3TalOB. Aea Y2

Ha nepBoMm srame onpege- ) A

Jsercsi MHoXecTBo V, co-

CTOflllee M3 BEPTHKANBHBIX  x  x, X2 Xrxe X

pebep KoHTypa (pebpa oT X3 X5 Xg -

e1 0 ejp Ha puc. 8.12); *s

Ha BTOPOM 3Tale 3TH Bep-
THKaJbHbHIE pebpa coenmu-
HAKTCA TOPHU3OHTANbHBIMH

NEBDAMU NI hOaN s IInaRA I g AR AL~ AL 2 177777 S rrAITAE A
prYpaid Adn POpMHpOBAHHA OPDHEHTHPOBAHHBIX [UKJIOB KOHTypa

[Lipski, Preparata (1980)].
O6osHauum 4epes (x; b, !) BepTHKaibHOe pe6po ¢ abcuuecoll X,
AJs KOTOporo b u ¢ (b <C{} ABAAIOTCA COOTBETCTBEHHO HHMKHeH W
BEPXHEH OpAMHATAMH; aHaJoruyHo (y;/,r) obo3HAuYaeT ropU3OH-
TaabHOe pe6Gpo ¢ opauraTtoH y, agas Kortoporo [ u r ([ <<r) sB-
JISIIOTCA COOTBETCTBEHHO JIeBOil H mpaBoil abCIuccaMHu.

,HJIH NOoJyuYeHUust MHOMXKecTRa V NPOCKAHUPYEeM CJieBa HaNpago

Al li=2a VY POl Ka adpyeM Yt naal pacy

36CH,HCCI)I, COOTBETCTBYIOIIHE BEpTHKAJbHLBIM CTOPOHAM HOPAMO-

Pue. 8.12. HMamocrpanus K 3ajaue nocTpoe-
HHSl KOHTYpa OObeJHHEeHHS MNpPsSMOYIOJbHHKOB.



