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Jlekmimga 8

Haxoxx nenne napbl
IepeceKarInxcsa OTPE3KOB.
IlocTpoenune BbINYKJIOII 000JIOYKN

8.1 Haxox/ieHue mnapbl IepeceKaloniuxcsd OT-
PE3KOB Ha ILIOCKOCTHU

DopmyaupoBKa 334aun. JlaHbl n OTPE3KOB HA IJIOCKOCTH, 33/ IaHHBIE KO-
Op/IMHATAMHU HAYAJI ¥ KOHIIOB. BBISICHUTE, IepeceKaloTcs Jid XOTsI Obl KAKHe-TO
JiBa, U3 HUX (M HANTH KOOPIMHATHI II€PECEUCHHUS ).

[IpenmnosiaraeM, 4To HUKaKKe JiBe U3 JAHHBIX HAM TOYEK He HAXOJATCS Ha,
OJIHOIl CTPOr0 BEPTHKAJIBHON HPAMONl (OT TAKMX TOYEK MOXKHO U30ABUTHCSI
MaJIeHbKUM IOBOPOTOM CHUCTeMbI KOOpauHAT). J{Jisi mpoCTOTHI Ipe/Iinoiaraem
TaK¥Ke, YTO HUKAKME TPU OTPE3KA HE MEePECceKaroTcsl B OJHOU TOUKe (0T 3TO-
I'0 TOXK€ MOYKHO U30aBUThCS «HEOOJIBITUMHY IIeBEJICHUSIME », IPEIBAPUTETHHO
CJIETKA YJJTMHUB OTPE3KH).

Yupaxkuenue 8.1. /lopaboTaTh aJropuT™ u J10Ka3aTEIbCTBO, YTOOBI M30a-
BUTHCA OT ITUX TPEANOTOKEHU. O

TpusuabHbIi anroput™ nepebupan 6u1 2(n?) nap. [IpuBeeHHbIN HEXKe
aJITOPUTM paboTaeT ObICTpee.

AgroputMm. bByjem Mbic/IeHHO ABUTaTh BEPTUKAJILHYIO HMPSIMYIO CJI€Ba Ha-
IIPABO 4Yepe3 BCIO IJIOCKOCTDh U CJAeIUTHh 32 NepecedeHnsIMU OTPe3KOB C ITOM
npsaMoii. KoHedHo, HEBO3MOYXKHO BBIYUCJIUTH II€pecedeHrs BO BCE MOMEHTHI
BpeMeHH, HO, KaK OyJeT BHUJHO, JOCTATOYHO CJIEIUTh 3a IIepeceuyeHUusiMH B
Te MOMEHTBI BPEMEHH, KOIJIa IIPsAMas ITPOXOIUT UYepe3 HadaJo MM KOHEI
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KaKOoT0-J1100 OTpe3Ka; MaCCUB 3TUX KOOPAUHAT — 3TO IIPOCTO MaCCHUB a6c1mcc
JaHHBIX HaM TOYEK.

Msr GyaeM XpaHWTH CIHUCOK (HOMEPOB) OTPE3KOB, MEpeceKaeMbIX Haleil
BepTUKAJIbHON mpsMoit. OTpe3ku OyayT yHOpsiIOYeHbI [0 OPJUHATE TOYKH
nepecevyeHus C Halrel npsaMoit. /[is yckopenust Mo iuUKaIMl TOr0 CIUCKA
opranusyem ero B Buje jepesa moucka (BT- wiu ABJI-nepesa). Ham Gyner
JOCTaTOYHO CJIEAYIOIUAX OIlepalIluii:

® BCTABUTH,

® YIIAJIWTh,

e HallTh CJlelyIOIUi 110 HOPAIKY,

® HallTy HpeAbIAYIIUA 110 IOPAIKY.

V1opsiioueHre OTPe3KOB, y»Ke MOMABIIUX B CIUCOK, HUKOIJ/IA He Oyaer me-
HATBHCA: 3TO MOXKET IPOU30UTH, TOJBKO €CJIN ITHU JIBA OTPE3Ka NEePECEKAIOTCH,
a 3Ty CATYalMIO Mbl BOBPEMS PACIO3HAEM.

Wrak, MBI mpocMaTpuBaeM OTCOPTHPOBAHHBI MaCCHB aOCIHCC JTaHHBIX
HaM ToueK. Ha KaxKmoM mare
® ecJid pedb UuAeT 00 OpAHHATE L6020 KOHIA KAKOI0-TH00 OTPe3Ka, IIpoBe-
psieM, TIepeceKaeTcsl JIM OH C MPEIBIIYIITUM W TOCIEIYIONUM OTPE3KOM
U3 HAIIEro CIIMCKA, — €CJIU HeT, JI00aBUM €ro B CIHUCOK;
e ecJiM pedb HJeT 00 OpAuHATE NPaB020 KOHIA KaKOTO-Tu00 OTpe3Ka, Impo-
BEPUM, HE TEPECEKAIOTCS JIU OTPE3KHU, KOTOPbie OH PA3JeJIsii, — €CJIu
HET, yAAJUM ero U3 CIUCKA.
(U Tak, moka He HaMIEM IIEPECEKAIONIYIOCS Tapy; €CJIM ee TaK W He HAIILIOCH,
3HAYUT ee HeT BOBCE.)

Bpems pabGotel ajgropurma. IlpeasapurejbHble IeHCTBUS 3aHAMAIOT
O(nlogn) omepamuii mo coprupoBke. OYEeBUIHO, HA KAXKIOM U3 27 IIArOB
AJICOPUTM JIeJ1a€T KOHCTAHTHOE YMCJIO OLEPAL C IePEBOM IIOUCKA (CTOMMO-
croio O(logn) onepauumit ¢ uncjaamm Kaxkjaasi) U IIPOBEPSIET N1E€PECEKAEMOCTh
JIAIIb OJHOH mapsl orpe3kos. roro: O(nlogn) onepanmuii.

3ameuanme 8.1. fcHo, 4TO It TOro, YTOOBI HANTH IepecevYeHne OJHON
napbl orpe3kos, pocrarouno O(1) omepaumii ¢ ux koopauHaramu. UrTo0bI
ONTUMHU3UPOBATh 3TU OIEPAIMH, MOXKHO BOCIIOJIb30BAThCS IIPUEMAMU, IM03-
BOJIAIOIIMMEA U30aBUTHCS OT OIEPAIUH JeJIeHUsI, — TaKue IPUeMbl OIUCAHBI,
Hanpumep, B Kaure Kopmena, Jleitzepcona u Pusecra. CrouT jim ux mpume-
HSTh, 3aBUCUT OT TOTO, 3HAUYEHUSIMH KAKOT'O THUIIA IIPEJCTaBI€HbI KOOPIUHA-
THI, & TAK2K€ OT apXUTEKTYPbl KOHKPETHOTO KOMIIBIOTEPA.
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KoppekTHOCTh paboThl ajJaropmuTMa.
Teopema 8.1. [Ipusedennviti arzopumm Koppexmen.

Joxaszameavcmeo. Paccmorpum camoe JjieBoe 1iepecedenue. Ecjin B MOMEHT,
KOT/Ia, MBI TIPOXOJUJIA HAYaJI0 BTOPOTIO OTPE3Ka U3 COOTBETCTBYIOIIEH Mapshl,
9TH OTPE3KU CTAJIN COCETHUMH (B HAIIEM CIIUCKE), TO MBI HAIIUIA TIepecedeHue.
B nporuBHOM ciyuae MexKa1y HUMHU OBLTH KaKWe-TO JAPYTUE OTPE3KH.
Paccmorpum Torja mocsieiHuit MOMEHT Tiepeji KICKOMbBIM TIepeceueHrneM,
KOTJIa, MbI PACCMATPUBAJIM HAILY BEPTHUKAJIBHYIO MPSMYI0. 3aMeTUM, 9TO €C-
JIM U B 9TOT MOMEHT MEXKJly HAIIUMH OTpe3KaMu ObL/IN eIlle OTPe3KH, TO OHU
JIOJIZKHBI 3aKOHUUTHCS JIO TepeceueHnss (MHaue Hallle MepeceyeHne — He Ca-
Moe JieBoe). CJieloBaTeIbHO, B 9TOT MOMEHT TH OTPE3KH 3aKAHUYUBAIOTCH,
a 3HAYUT, TAKO# OTpe30K Bcero ofuH. COryIacCHO COOTBETCTBYIONMEMY IYHKTY
aJIropuTMa, B 3TOT MOMEHT Mbl HalileM UCKOMOe IepecevyeHune. 0

8.2 IlocTpoeHue BBHITYKJIOIT 000JOYKM HaA MJIOC-
KOCTH

Boinykaoti 06040uK01 MHOXKECTBA TOUEK { (Z;, Y;) }icr HA3BIBAETCS MHOKECTBO
{(Ziel ozixi,zie[ ozz-yi) | Zie] o=1luViel a; > 0}

Eciu I xoneuHO, MOJIyYUTCs BHITYKJIbIHT MHOTOYTOJIbHUK, BEPITHHAME KO-
TOPOTO ABJIAOTCA HEKOTOPbIE U3 3aJaHHBIX TOYEK (I/IX-TO HaM " Tpe6yeTC$1
HaWTH), ¥ B KOTOPOM JieXKaT BCe 33[aHHbIe TOYKH.

MpbIC/IeHHO TIPUBSXKEM BEPEBKY K OJHOI M3 «BHEIITHUX» TOYEK U Oyaem
00XO/IUTHh BOKPYT MHOXKECTBA HAIIUX TOYEK 10 YaCOBO CTPesIKe — IOJIYUYUTCS
KaK Pa3 HCKOMBI# MHOTOYTOJIbHUK. Bojiee TOUHO, BOCIIOIB3YeMCsI CJIe Iy FOIAM
AJITOPUTMOM.

Hauwnaem ¢ camoil HUKHeHl TOYKM (CaMOil JIeBOii W3 TAKOBBIX, €CJIH HX
HECKOJIbKO). YUTOOBI ONpENeIUTh CJAEAYIONYI0 TOYKY, 3aMUCBIBAEM OCTAJIb-
HbIE B MOJISIPHBIX KOOP/IMHATAX OTHOCUTEIbHO JaHHON — M BhIOMPaEM CaMyIo
JeBylo! TOUKy (CaMylo JIa/bHIOI M3 TaKOBBIX, €C/JM MX HECKOJbKO). U Tak,
IIOKa He JI0fieM /10 MCXOAHOU TOYKMU.

[IycTth maHO m TOYeEK, a y BBINYKJIOH 000J0YKH — h BEpIIUH. YKa3aH-
HBIM 00pa30M MBI 000#1eM POBHO h BepIIWH, 3aTPATUB HA IOUCK KaXKIOU
caenytomeit O(n) onepanuit — uroro, O(nh) onepanmii.

Tloka unem BBEpX — 3TO TOUKa, y KOTOPO# yroa € [0,7) U MakCUMaJIeH; KOT/ia uiem
BHU3 — TOYKa, y KOTOPO# yroJ € [, 2m) ¥ MakCcuMaJieH. Mbl «[IePeKII09aeMCcsi» ¢ HAPaB-
JIEHWsI «BBEDX» HA HANPABJICHUE «BHW3» OAWH Pa3, KOraa B maTepBas [0, 7) HE mOmaaer
HYU OJMH YTOJI.
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Sameuanue 8.2. Onepanuu HaJI IEJBIMHA (& CJIEOBATENHHO, U PAIMOHAb-
HBIMM) YHCJAMH OOBIYHO DeaTu3yloTcs ObICTpee W TOUYHee, YeM HaJ| Belle-
CTBEHHBIMU (TeM GoJiee, 4eM TpUTOHOMeTpHYecKue oneparun). [Tosromy Bme-
CTO YIJIOB OOGBIYHO MMEeT CMBICJI CDABHUBATH, K IPUMEPY, HX TAHI€HCHI (KO-
TOPBIE JIJIsl IEJOYUCIEHHBIX TOYEK SIBJISIIOTCS PAIMOHAJIBHBIME YHCIAMH), HE
Oeps apKTaHTeHC, W T. JI.



