[MraHTcknii gpakoH

Aemop zadavwu u paspabomuk: Koncmanmun Bay,

st Hagasa moctapaMcs mepedopMyInpoBaTh BCE JIAHHLIE B YCJIOBUM KPUTEPUU B TEPMUHAX CKAJIAP-
HOI'O U BEKTOPHOTO TPOU3BEJICHUIT BEKTOPOB, YTOOBI HE MPUXO/MIOCH B SIBHOM BUJIE BBIYUC/ISTH yTJIbI BO
n3bekanne HeTouHOCTEH. /19 mpuMepa BO3MbMEM yCJIOBHE HA TO, UYTO YIOJ MEXKY BEKTOPaMU dud
uMeeT BeIMInHy crporo Mexx iy 0 u 45° u HampaBJieH 1Mo 9acoBoii cTpesike. PaBHOCHIBHOE yTBEPIKICHIE
OyzeT BBINISAIETh Kak 0 < —(7 X 7) < - 7, TaK KakK JUId TakuX yrjoB sina < 0, cosa > 0 u
|cosa| > |sinal. 3aech mox W - ¥ mojpasymMeBaeTcs CKaIspHOe ponsBeerue |v||u] cos o = g v, + Uy vy,
a 1mox U X U — BEKTOpHOe IpomsBeleHue |v||u|sina = uzvy — Uyvy,. [yist oCTaIbHBIX yCI0BUi MOZK-
HO [OCTPOUTDH AHAJOTHYHBIE HEPABEHCTBA, TEM CAMBIM H30ABUBIIUCH OT HEOOXOIMUMOCTHU SIBHO BBIUUCIISITH
YIJIBL.

B mepBoit moazagayve n < 5. 3aMeTuM, UTO B TAKOM CJIyUae Mbl MOXKEM HOCTPOUTH He HoJiee OJTHOTO
cermenTa JipakoHa. /laBaiite nepebepeM Bce TPONKHU BEPIINH, KOTOPbIE MOTYT CTaTh CEIMEHTOM, IIPOBEPUM
HajImare pebep B KaxKIyio u3 S u coOojeHne BeeX yejaoBuit. V3 Becex MOAXOSINMUX TPOEK BBIOEPEM TY,
KOTOpas UMeeT MaKCUMAJILHYIO MOITHOCTb.

Bo BTOpPOIii mog3agatie MoKHO OBIIO PA3BUTH TPEIBIAYIONIYIO UIEI0 U PEATN30BaTh mepebop Ha OCHO-
Be 0bxoia B 11youHy (HO 6€3 0TMeToK o nocerieHnocTn). 3anycruM dfs u3 Bepiusbl S, MbITasCh KazxK bl
pas MOWTH 110 OCHOBAHUIO HOBOrO cermeHTa. COOTBETCTBEHHO, MEPEXOIBI JEJIaeM TOJBKO KOIJIa BBITOJIHSI-
I0TCs1 BCe HeOOXO/IMMbIE YCJIOBUS Ha peOpo KaK Ha OCHOBaHUE cerMeHTa. VIHBIME CJIOBaMu, TI€PeJ] IEPEXOI0M
HAJI0 POBEPUTH, YTO HOBOE PEOPO HAXOIUTCS O] yIJIaMu He 60Jibie 45° 0THOCUTETBHO TOCIETHETO pebd-
pa B dfs m orpe3ka U3 TOJOBBI JIO TEKYIEl BEPINMUHDBI, U UTO CPEJIN JIeTell TeKyIeil BepIuHbl eCTh JIBa
Jpyrux pebpa, KOTOPhIE MOIXOSIT Ha POJIb JIall.

OtBerom Oyjier ojiun u3 Hanbosiee rirybokux myreit u3 S. Ecin B dfs nojepkuBaTh MOIIHOCTD JIPAKOHA
Ha IIyTH OT S JI0 TEKYIIeil BEPITUHBI, JIOCTATOYHO POCTO Oy/IeT B3STh MAKCUMYyM U3 BCEX TOJIyUEHHBIX B
KaKO-JInh0 MOMEHT 3HAYEHUIA.

J st pelieHnsI OCTAJIBHBIX II0A3a4aY CJIe/lyeT IPOAHAIU3UPOBATh CTPYKTYPY ApakoHa. MoxKHO 110-
Ka3aTh, UTO JPAakoH — JepeBo. JleiicrBuresbHo, KoMOuHanus ycsaosuii Ha yrubl £(A;_1B;_1,A;B;) u
£(A1A;,A;B;) He MO3BOJISET IIEMIOYKE OCHOBAHWI «3aKpydnmBaTbCsi». POpMATbHO 9TO MOMKHO OIUCATH
CIICAYIOIIMME JABYMSI YTBEPXK ICHISMU:

1. C KaKIabIM CerMEHTOM BEPIINHLI OTHAJIAIOTCA OT BepIIUHBL S. VIHBIME clioBaMHu, JJIs KaXKIOIO CEr-
MEeHTa BEPHO, UTO €ro KOHeIl HaXO/UTCs JaJibliie (B CMBICJIE JIEKAPTOBOIO PACCTOSIHUS) OT S, 4eM ero
Haudaso. JleficTBUTeIbHO, B IPOTUBHOM CJiydae yroy Mexxay SA; u A; B; ObLa ObI HE TOJBKO DOJIbIIE
45°, Ho u 6osbize 90°.

2. OrpanudeHnue Ha JJIMHY JIAll U yIOJ MEXKJy JIallaMd U OCHOBAHUSIMM HE IMTO3BOJISIET UCIIOJb30BaTD
BHEIITHIOIO BEPIIMUHY JIallbl B KaYecTBe HadaJa WX KOHIA JPYrOro CEerMeHTa WJIU JPYroil Jialbl B
[OCJIEIYIOIUX CerMeHTaX. Hcjm 1mocMoTpeTh Ha IeOMETPUYECKOe MECTO BEPIIUH, KOTOPhIE MOIYT
HOJXOJSAT Ha PoJib L; min R;, OKaxkeTcsi, 4TO 9TO CeKTOp Kpyra pajuyca |A; B;| ¢ eHTpoM B TOUKe
Aj;, TOT/Ia KaK BCsT TTOCTEYIONAast CTPYKTYpa JpakoHa 6y/IeT pacrolaraTbess B TPOTHBOTIOIOKHON OT
9TOro Kpyra IOJIyILIOCKOCTH, OTJIEJIEHHONW OT Kpyra KacaTeJbHOl K HeMY B TOouke B;.

W3 nepBoro yTBep:KJIeHUST MOXKHO CJeJIaTh BBIBOJ, UTO JIOCTATOYHO PACCMATPUBATH BEPIIUHBI B I10-
PsLIKE UX OTAAJIEHUsI OT S M HAXOIUTH JJIsl KarKJI0H MaKCUMAJILHOTO JAPAKOHA, 3aKAHYNBAIOIIEIOCs B HEll,
METOIOM JMHAMHUIECKOrO IIPOrPaMMUPOBaHus. VI3 BTOPOro — 9T0 MOYKHO BBIOMPATH JIallbl IIPOU3BOJILHBIM
[TOIXOJISIIIM 00PA30M, IIOTOMY YTO 9TO HE IMOBJIUSET HA BO3MOXKHOCTD ITOCTPOUTH CJIEIYIONINE CETMEHTHI.

B Tperneii moazamade HaMm HM3HAYAIBHO JTAaBaJIOCh JepeBo. Ilomsecum jepeBo 3a BeprmmHy S. Pac-
CMOTPHUM IPOU3BOJILHYIO HE CTApTOBYIO BepmMHY v. EciIm oHa BXOAUT B KAaKOTO-TO JIPaKoHa, TO pedpo
OT ¥ JIO €€ IMPEJIKA B JIEPEBE P sIBJISIETCS] OCHOBAHMEM KAaKOI'0-TO CEIMEHTa, TaK KaK OCHOBaHUsI CEIMEHTOB
0bpa3zyioT mycThb oT S 110 v. Ecin v BXOIUT B ele KaKoi-TO CEerMeHT, TO He DoJjiee 9eM B OJINH, ¥ OCHOBAaHUE
9TOTO CerMeHTa — PedpPo OT v JI0 KAKOro-To pebeHka v. JlamaMu 3TOro cermMeHTa JOJKHBI SIBJSITHCS JTBa,
Apyrux pedbpa oT v 10 KaKUX-TO AeTeil.
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JaBaiiTe oTcopTHpyeM BepIIHHBI 110 yaaaeHuio (B pebpax) ot S u, paccMaTpuBasi UX OT caMoil OJImK-
Hell 10 caMoil JTaJIbHEl, JIJTsl KaXKJI0H TOCUnTaeM MaKCUMAaJIbHOTO 3aKAHIUBAIOIIErOCs B Hell Apakona. s
9TOro HeOOXOIUMO yMeTh /i1 pedpa, HHIMIEHTHOT'O BEePIINHE, OBICTPO MOA0NPATH IPABYIO U JIEBYIO JIAITY.
JlaBaiite oTcopTupyeM Bce pedpa, UHIIMIEHTHBIE BEPIIUHE ¥ U WIYIINE K JIETSM, 110 YIVIy MeXK1y pedpom
u upstmoit ot v j1o S. Temeps OyneMm paccMaTpuBaTh pedpa IO YBEIUUEHUIO yIJjla W UMETb JIBe Odepe-
JIA C TIOJJIEPYKKON MUHMMYMa. B ofiHOi ouepeu OyjieM XpaHUTh pebpa ¢ yIJIOM MEXKJy HUM U TEKYIIei
BepiuHO# or —45° mo 0° He BKJIIOYUTENLHO, a B Apyroit — pebpa c¢ yriom ot 0° mo 45°. B kadectse
3HaYEHUsT MUHIMYMa Oy/IeM HCIIOJIB30BaTh MInHy pebpa. ITo mepe obpaboTku pebep Mbl OyaeM mepek.ia-
JBIBaTh pebpa u3 OJ[HOM odepe/n B JPYryko. Takke 3J1eCh CJeyeT akKKypaTHO 0OpabaTbIBaTh CJIyUaii,
KOTJIa paccMaTpuBaeMoe pebpo MapasiiebHO (C TaCTUIHBIM HAJOXKEHHEM) eIle HEeCKOIBKUM. B Taxom
ciiydae HeoOXO/IMMO, UTOOBI BCe MapaJsiiejIbHbIE TEKyIeMy pebpa He JiexKaju HU B OfHOU ouepemu. [list
X BPEMEHHOI'O XPAHEHUsI MOYKHO UCIOJIHL30BATH TPETHIO OYePeib WU IIPOCTO MaCCUB.

Takum obpazoM, Jjist KaxKI0ro pedbpa oT v K peOEHKY MBI MOXKEM IOHSITb, €CJIU JIU OIXOJSIINE JJIst
Hero Jiambl. Ecm cymmecTByer Jiara, MOIXOAINAas MO, YCJAOBHsSI, TO OHa OyIeT JieXKaTh B HYKHOI ovepein
U MUHUMAJIbHOE 3HAY€HUE B ITOH ouepesu Oyjer He DOJIbIlle, YeM JJIMHA PACCMATPUBAEMOro pebpa.

Wroro, Mbl yMeeM 3a JTUHEHHOE BpeMsT JIJTsT KayKJI0T0 IIOTEHIINAaIbHOTO OCHOBAHUS U — U HAXOIUTD IO/~
xojisrue jamnbl. [IocKoIbKY MBI paccMaTpUBaEM BEPIIUHBI B MIOPSIJIKE YBEJUIEHUs] PACTOSIHUS, TO MBI yKe
3HAEM JJINHY MaKCHMAaJbHOI'O JIPAKOHA JIO0 BEPIIUHBI U, & 3HAYUT MOMKEM IPOPEIAKCUPOBATH TUHAMUKY
sriepen, dp, < dp, + |uvl|?.

B uerBepTOil moa3anave xoopaunara x 6buta paBaa 0 wiu 1. Eciu paccMoTpeTh BeeX BO3MOXKHBIX
JPaKOHOB B TAKOH OrpaHMYEHHON I10JI0CE, TO OKAXKETCA, YTO Y KOOPANHATLI BEPIINH, BXOAAIINX B OCHOBa-
HI€, Oy/LyT CTPOrO MHOTOHHO YOBIBATDH WJIA BO3PACTATD, & & KOOPJAUHTATHI OY/IyT YepPe/1oBAThCs (HE MOYKET
6bITb BEPTUKAJIBHOI'O OCHOBaHMA CEI'MEHTa, TaK KaK JIJIgd HEeTO He Haﬁ,ﬂeTCH .HaIIbI).

Jlamer OymyT ToxKe BecTn cebst ocobbiM obpaszom. Omma u3 san 6yayT napasutensaa ocu OX (unade
oHa OyJleT JIMHHee OCHOBAaHWsI), & BTOpas OyJeT Tak »Ke, KAaK U OCHOBAHWE, MEHSTb KOODJUHATY T Ha
MPOTUBOIOJIOKHYTO. DTO MO3BOIAET PENIATh 38489y ¢ TTOMOIIBI0 JUHAMUYIECKOTO TTPOrPAMMUPOBAHUSI.

JlaBaiiTe oT/Ie/IBHO PACCMOTPUM CJIyYail, KOT/Ia y KopAauHaTa OyJaeT Bo3pacTarh U yobiBaTh. He Tepsis
obmHocTH, mycrh oHa yobiBaer. st rouku, nHanpumep, (0,y) Bbibepem Gumxkaiintyto cuuzy Touky (0, ;)
JIUIst JIEBOi Jialbl (€C/i MbI 3apaHee OTCOPTHPYEM TOYKH 110 KOOpJAMHATE, 9T0 MOXKHO chenarb 3a O(1)),
zaTeM TepebepeM Bce pebpa Ha «IPYrYI0» CTOPOHY B MOPSIKE YBEIUUCHUST WX YIJIa OTHOCUTETHHO OCH
OY, To ectb B Touku Buga (1,7), u 3amerum, 4ro i Bcex pebep, MMEIONUX JIJINHY He MEHbIIe Y — Y,
U He IIOCJIIHUX B [OPsiJIKe yBEJIMYEHUs! yIVIa, eCTh JjeBast jaia (B Touky (0,y;)) U npaBast — ciejyrolee
o yriry pebpo. Takum obpazoMm, JUHAMUKY MOYKHO ITOCYUTATDH 3a JIMHEHHBIH IPOXO0JL 110 pedpaM «BHU3»
U3 KaxKJI0¥ BEpIINHDL.

BenoMHIM, 9TO MCKOMBII JIPaKOH — JIepeBO U IPO Kazkjoe HOTeHInaJIbHoe pebpo B UCXOAHOM Ipade
MOZKHO CKa3aTh, KaK OHO OyJIeT HaIIpaBJIeHo B apakoHe. [JosroMy i KazK10il BepIIMHBI MOXKHO HANTH BCe
BO3MOKHBIE BXOJISIIE U UCXOsIue pebpa, KOTOphle MOTYT SIBJIATbCS OCHOBAHHSAMHU CerMeHTOB. /laiee,
TakK Ke KaK B TpeTheil momszajade, OyIeM pacCMaTpUBAThH BEPIIUMHBI B MOPSJIKE OTJAJICHUS OT BEPITMHDI
S. TTockoJIbKY Y Hac IPOM3BOJILHLII Ipad, a He JAepeBo, B KaueCcTBe PACTOSHUS CTOUT OpaTh JeKapTOBO
PACTOSIHIE OT BEPIIUHBI S.

Orpannyenus IATON MOA3aNAYM II03BOJISIN IepebpaTh KOMOMHAIMU CErMEHTOB, KOTOPBIE OyIyT
coejieHsAThCsl B Bepiute v 32 BpeMst O(degin (v) - degout (v)). st KazK0ro HAUMHAIOIIErOCs B U CEIMEHTa
TaK JKe 3a JUHEHOe BpeMs MOXKHO IPOBEPHUTHL CyINECTBOBAHUE IPABOM U JIEBOM JIAIILI. DTO MO3BOJIAIO
HE HCIIOJIb30BATh OYEPE/b, B OTJUYME OT TPYIIbLI Tpu. Bpems paboTbl TaKOro PEIIeHus MOXKHO I'py0o
oreHnTs, Kak O(nm).

Orpanndenus mocJjieaHeii moaszagadu TpeboOBajd COBMECTUTH BCE paHee 03BYyUYEHHBIE HMJIEH BMECTE:
OTCOPTUPOBATH BEPIINHBI 110 YIAJEHUIO OT CTAPTOBON BEPIINHBI, B KaKJ0Il BEPIINHE OTCOPTUPOBATH BCE
BXOJISINE U UCXOAAIIIe pebpa Mo yIily, U OBICTPO HAXOANTD I KaXKIOT0 MCXOISIIEro pedpa ONTHMA b
HOE BXOJIsIee OCHOBaHue cerMenTa. [1ocKoIbKY MoIXosdInye 1Mo yIjIy OCHOBAHUS 00PA3yIOT HEIIPEPhIBHDIH
OTPE30K B MaCCHBE OTCOPTUPOBAHHBIX II0 YTy pedep, 3TO MOXKHO JIeJIaTh ¢ IMOMOIIBIO OYepean ¢ MaKCH-
MYMOM (CKOJIB3$IIIIee OKHO) UJIA C MIOMOIIBIO JIEPEBA OTPE3KOB.

Hewmmoro moapobuee: cHavasa 3a JuHEHOe BpeMs HalIeM JJIsi BCEX MCXOMSIIUX pebep, MOXKHO Jiu
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K HAM MIPHUCOEIVHUTH IOIXOSIINE JIAIIBI C ITOMOIIBIO OYePeIn, UCIIOJIb30BAHHON B OIHON M3 IPOILIBIX
noarpyun. Jlasiee mepebepeM mcXondinye W3 BEPIINHBI pebpa, JJid KOTOPBIX CYIIECTBYIOT IIOIXOISIINE
JIQIIBI. ZLHH KazKJI0T'O TaKOI'o pe6pa HY2>KHO IOHATDH, KaKne BXO/AINEe B BEPIINHY OCHOBaHUA CETMEHTOB
HaM HOIX0AsT. Ecjim oHE TOXKe 0OTCOPTUPOBaHBI [0 BO3PACTAHUIO YIJIa, MOXKHO HAWTH IIEepBOE U IOC/IEIHEe
[TOJIXO/IsIIee OMHITOMCKOM ¥ CJeJIaTh 3aIlpoC B IOCTPOEHHOM Ha HUX JIEpEBE OTPE3KOB.

JIu6o, aro Gojiee ONTHUMAIBLHO — €CJIN MCXOsIne pebpa nepebuparsb B MOPAIKE YBEJINIeHUs YIJIa, TO
[TOIXOJISIIIINE BXOIAIIE pedpa OyIyT U3MEHATHCS 110 IPUHITUITY CKOIB3SIIEr0 OKHA, TAK YTO MAKCUMAJILHOE
3HaYEHHEe MOIITHOCTHU JIpaKOHa depe3 5TH pebpa MOXKHO HAXOAWTH C IOMOIIBIO OYepeau C IOAEPXKKOMN
makcuMmyma. Vrtoro, npu obpaboTke BEpIUH MBI OfWH pa3 oOpadoTaeM KarKI0e BXOJIAIIEe U UCXOJAIIee
pebpo. Takzke HAM MPHUIETCS OTCOPTUPOBATH Pebpa, MOITOMY 0bIee BpeMsi paboTs! perenust O(m logm).
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