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B mepsoit mojzajate MOXKHO ObLIO SIBHO HOCTPOUTH Tpad, rje pebpo (u,v) HPOBEIEHO eciu U3 U-
it GAITHU MOXKHO TPBITHYTHL Ha v-10. [locie 9TOro mocraTodno w3 KaxkIo# BeprmuHbl 3amycTuTb DFS u
[IOCYUTATH KOJIMIECTBO IMOCEIMEHHBIX BepinuH. [lyctsb m — kosmdectBo pébep B rpade, Torma n DES-
oB paborior 3a O(nm). Iockombky m = O(n?) (HEKHAA ONEHKa KOTJ/Ia BHICOTHI GAllleH BO3PACTAIOT),
asropur™ paboraer 3a O(n?) u npoxoxut npu orpanmuennsx n < 100.

st pertiennst BTOpO#t TOA3a/1a91 MBI MOXKEM JIJTsT KayKJON BEPITUHBI XPAHUTH OUTCET JOCTUKUMBIX
BepiiuH. Bojiee hopmasibHO, OUTCET BEPIIMHBI ¥ UMEET pa3Mep M, U i-it OuT paBeH 1 ecyin BepiIuHA §
JIOCTH>KHMa 13 BepiuHbl v, 0 mHade. CHadasa HayIuMcst 9(pPEeKTUBHO CTPOUTE Ipad. 3aMeTuM, 9To pebpo
(u,v) cymecTByeT Torjia 1 TOJIBKO TOTJIA, KOIJIa U-si OAIHsI sIBJISETCs OJIHUM M3 MAKCUMYMOB Ha OTPE3Ke,
B KOTOPOM U — CepeJINHA, & U SBJISIeTCS OIHUM M3 KOHIOB. MBI MOXKEM IIPEIIIOCIYUTATE MAKCHMYyMbI Ha
Kazk oM oTpeske 3a O(n?), moc/e 3Toro MOKHO IIPOBEPHTH cylecTBoBanne pebpa 3a O(1). IlockombKy Bee
GallHl UMEIOT PA3HYIO BBICOTY, €CJIN MbI Oy/IeM pacCMaTPUBAThL UX B MOPsIKe YObIBAHUS BBICOTHI, BCe PEOPa
u3 odepegHON GamHu OyayT BECTH B MPEIBIAYINAE. JTO 3HATUT, MBI MOXKEM IOJIEPKUBATH WHBAPUAHT
YTO MHOXKECTBO JOCTHXKMMBIX U3 BCEX PACCMOTPEHHBIX BEPIIUH IMOCIYUTAHO KOPPEKTHO, IOCJE UEero JJIst
BBIYUCJIEHUST MHOYKECTBA JOCTUKUMBIX U3 OUePETHON BEPITUHBI ¥ JOCTATOIHO B3aThH OR 6urceToB BepImmH,
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KyJda BeayT pe6pa U3 v. ACUMIOTOTHKA TAKOI'O pemenud — 0] (%), ric w — AJIHNHa MalllMHHOI'O CJIOBa.

B Tperbeit nmoazamade Bce BBICOTHI paBHBI Jibo 1, mbo 2. M3 11060t BepIIuHBI CyIecTByeT PEGpa
BO BCe BEPINUHBI CO 3HAYEHHEM 2, TO3TOMY UX KOJIMECTBO MOXKHO JIOOABUTH K OTBETY JIJIsl BCEX BEPIIHUH.
Kpowme sroro, HaMm Hy>KHO IOCYATATH JJIsI KarK 10 BEPIINHBI U CO 3HaAYEHUEM 1 KOJIMYECTBO APYTUX BEPIITNH
€O 3HaYeHueM 1, KoTopble U3 He€ JOCTUKUMBI. MOXKHO 3aMEeTUTh, 9TO €CJIM PSJIOM C U B MACCHUBE €CTh
3HaYeHne 2, Mbl HE CMOXKEM IIOIACTb M3 ¥ B JPYryIo BepIINHY co 3HadeHueM 1. B mpormsBrOM ciydae,
MBI MOZKEM, HCIIOJIb3ysl pedpa JIMHLI 1, 1006parbcs A0 BCEX BEPIIUH B MAKCHMAJIHLHOM II0 BKJIIOYEHHUIO
oTpe3ke m3 1, cojepzkalneM v, U HU OIHA Jpyras BepIInHa CO 3HadeHueM 1 He gocTm:KuMa. Vcmob3ys
9T HAOJIOIEHUsI, MOXKHO ITOJIyYUTh JIMHEHHOE PeIleHue.

Yerpéprag moazagada OblIa WIACHTHIHA TPETbEH, HO y HAC JOMOJHUTEJIHHO MOIVIH OBITH OAIHU BbI-
coroii 3. CHavyaja 3aMeTHM, 9TO BCe TaKHhe OAIHU JOCTUXKUMBI M3 BCEX OCTAJIbHBIX. JlJIst Kaxk o OarmHu
BBICOTOM 2 IIPEIITOCYNTAEM CJIeIYIONLYI0 OAIITHIO BHICOTHI 2 C/IEBa U CIIPABA, & TAKXKe OJIMKANUIITYIO OAITHIO
BbICOTHI 3. IlycTh GarmHu © 1 v — GaIIHu BBICOTHI 2, U CyIIecTByeT pedpo u3 u B v. IlycTh wi, wo, ..., wr —
OalllH BLICOTHI 2 Ha OTPE3KE OT U JIO U. 3aMEeTHUM, 4TO BMECTO pedpa OT 1 JI0 ¥, Mbl MOLJIA ObI IIOATH 110
OYTH U — W] — Wy — ... —> W — V. ITO 3HAYUT, 9TO U3 BCeX pEdEp MeXK Ty OAIHSIMK BbICOTBI 2 MOXKHO
OCTaBUTBH TOJBKO T€, KOTOPhIE BEIyT B OJIMKAMIIYIO CJieBa W ClipaBa OAIHIO, KOTOPhIE MBI IIPEJIITOCTH-
TaJnd. DTO MO3BOJISIET JIETKO MOCUYUTATDH JJIsi KarKIOH BEPIIUHLI ¥ BBICOTHI 2 3HAYEHUA [, — KOJHTIECTBO
JIOCTY2KUMBIX CJIEBA, U T, — CIpaBa, a TakKKe UTOroBblil orBer. Tenepb paccMOTpuM OaIllHU ¥ BBICOTHI 1.
Vcnonb3yss Kpurepnit m3 MpeablayIneil moa3a adn, Mbl MOKEM IMOHSATH KaKoe MHOXKECTBO OallleH BBICOTHI
1 TOCTMKUMO — 3TO MOKET OBbITH JTMOO TOJIBKO MCXOTHAs OAITHsI, MO0 MAKCUMAJBHBINA 110 BKJIFOUEHHIO
oTpe30K fareH BbICOTHI 1, 0603HauMM ero 3a [a,b]. Ham ocrasoch mocunrarh KOJIMIECTBO JTOCTHKUMBIX
fallleH BLICOTHI 2. 3aMeTUM, 9TO B JIIOOOM IIyTH M3 v IepBasi OalllHsl BLICOTHI 601bIne 1 10/KHa OBITH JIU00
a — 1-it, 6o b + 1-i1. Torga mocraroyHo J06ABUTH K OTBETY lg_1 €Cu BepiinHa @ — 1 JOCTHKMA U T'pi1
ecan BepumHa b + 1 nocrmknma. Pemenue paboraer 3a O(n).

Craenaem HabJIIOfEHUE, [TOJIE3HOE JJIsl IIOJHOIO PerieHus. Mbl XOTUM IOHSTL U3 KAKUX BEPIIUH €CThb
pebpo B Bepmuny v. Ilycrs gl, — OamKaiiimumii 3/JieMeHT B MaCcCHBE CJIeBa OT v, OOJBIIUI v, gr, — aHa-
JIOTUYHBIN 9JIEMEHT crpaBa. Ecim K HeKOTOpoi#l BepInHe u eCTh 0ojtee OJU3KUI IeM v 3JIeMeHT, OOJIBIIi
¥-TO, €ro MOXKHO BBIOpAThb U3 MHOXKeCTBa {gly, gry}. DTO 3HAYUT, YTO MHOXKECTBO BEPIIUH, U3 KOTOPHIX
IIPOBEJICHO PEGPO B U — OTPE30K Hgl”%J +1, [%W - 1}.

Ucnonb3ys 9ToT dakT, MOXKHO MOy IUTh pelenne msaToi noazagadu. [Iycrs B Bepimuny v BeayT pébpa
¢ oTpesKa [¢y, dy]. Mbl lepebepém v, 1ocuuTaeM OTPE30K BEPINUH, M3 KOTOPBIX JOCTUXKUMA U, U JO0OABUM
1 x orBery Ha 3TOM OTpe3ke. UTOOBI MOCUNTATH OTPE3OK BEPINUH, OTKY/IA JOCTUKAMA ¥, OyIeM XPaHUTD
TeKyIUil OTBET (M3HAYAJIBHO 3TO [Cy, dy]), U OTPE30K PACCMOTPEHHBIX BEPHIMH (M3HAYATIBHO 9TO [v,v]).
ITocne sroro, moka OTPe30K pacCMOTPEHHBIX BEPIIMH U OTBET HE COBIAJLYT, OYIeM pacCIIUpsTh OTPE30K
paccMOTpeHHBIX BepiuH Ha 1 (coeBa wau cripasa). [lycTh u — BepinHa, KOTOPYIO MBI TOJILKO 49TO j100a~
BIJIK B OTPE30K PACCMOTPEHHBIX, OHA JIOJIKHA PUHAJJIEXKATH OTPE3KY OTBETA, U MBI MOYKEM O0'bEIMHUTH

CrpaHuua 1 us 2



OTPE30K OTBETa C OTPE3KOM [¢yy, dyy]. Korjia orpe3ok orBera u paccMOTPEHHBIX BEPIIUH COBIAJYT, HE Oy/1er
CyIIIECTBOBATh BEPIIUH BHE OTPE3Ka, M3 KOTOPO#l ecTh pebpo B OTPE30K, CJIEIOBATHHO, 3TO BCE BEPIIUHBI,
U3 KOTOPBIX JocTHkNMA v. Perrenne pabotaer 3a O(n?).

JLj1st TIOJIHOTO pelieHnsl OHAI0OUTCS eIlé HECKOJIbKO HaOIIONEHUN. 3aMeTUM, YTO IOCKOJIbKY pedpo
(1, 7) IpoBeieHO TOrA, KOTIa j-if SJIeMEHT SIBJISIETCS MAKCUMYMOM Ha OTPE3Ke, TJIe i sIBJISIeTCs CepeJInHOI,
a j — OJTHAM U3 KOHIIOB, U3 Hasm4us pebpa (i, j) ciaenyer nammaune pébep (k, 7) nisa i < k < j. Anajorndanoe
YTBPEXKJIEHHEe MOYKHO CJles1aTh Jiis pebpa (i, j) Korzpa j < 4. [lycTh B HEKOTOPOM IIyTH €CTh JiBa COCETHUX
pebpa (u,v) u (v, w), Takue, 90 w < u < v. Torga, UCIOIB3ysT CBOWCTBO BBIIIE, MBI TIOJIy9IaeM, UTO €CTh
pebpo (u,w). esnasi Takue 3aMeHbI JIJIsi TPOU3BOJIBHOTO Iy TH, MOKHO JIOOUTHCS TOrO, 4TOOBI BCe PEGpa
IIyTH BeJu JTUOO TOJIBKO HaJIeBO, JIMOO TOJBKO HaIpaBo. llocamTaeM KOJI-BO JOCTUXKHUMBIX 1O PEOpam
HAJIEBO U3 KaXKJOW BEPIIUHBI, AHAJOTUIHO 110 pEOpPAM HAIIPABO, U, CJIOXKHUB PE3YJIbTATHI, [TOJIyIUM OTBET.
IIycrs L; — camast mpaBast BepIIuHA JieBee ¢, B KOTOPYIO ecThb pebpo u3 i. JlokarkeMm, 9TO MOYKHO OCTABUTH
TOJILKO pébpa ¢ — L;, 1 KOJIMIECTBO JIOCTUXKUMBIX CJIEBa HE U3MEHUTCs. JeficTBUTE/IBHO, IIYyCTh B KAKOM-
TO IIyTH MBI monui 1o pebpy ¢ — j u j < L;. Mbl 3HaeM 4TO TOra JOJKHO OBITH pebpo L; — j, n
1 — j MOXKHO 3aMeHMTL Ha i — L;, L; — j. Henas takue 3aMeHbl, Mbl MOXKEM YIAJIUTL BCE <ILIOXLE»
pébpa. Torma oTBeT Jjist BEPUIMHBL ¢ — 3TO OTBET JJisd L; 1woc 1. DTo 3Ha4UT, 4TO Ui PEHICHNAs 3a1a491
JIOCTATOYHO yMETH 3P (MEKTUBHO HAXOMUTL L; It KaXKJI0ro i.

Mpb1 ymeeMm 3a JIMHEHOE BpeMs IIOCYUTATh gl; U gr; JUIsd BCEX ¢, UCIOJIb3Yys CTaHJPATHBIH aJrOpUTM
co crekoM. ITockonbKy BXozsinue pébpa B KaKIylo BEPUIMHY BEIyT U3 OTPE3Ka, KOTOPBIA MBI MOXKEM
BBIUHCJINTD, 3aja4a O 10Jcuére L; CBOJAMUTCS K CJIeyIoleii: Janbl n oTpe3KoB [l;, ;). st Kaxk 1ol mosu-
AN HY>KHO BBIYUCIUTh MUHUMAJIbHBIA MHIEKC OTPE3Ka, KOTOPBIA e mokpbiBaeT. CyIIecTBYeT MHOXKECTBO
pelenuit 1ot 3aaun. Mbl MOXKeM CJieJIaTh CKaHJIAlH, KOTOPBI MOJEpKUBaeT set OTPE3KOB, KOTOPhIE
[MOKPBIBAIOT JIAHHYIO IO3UIINI0, TOIJA JJIsl KaXKJI0r0 OTpe3Ka HY»KHO CO3JaTh COOBITHE «I00ABUTH i» B
nosuuu [; u «ynajguTh i» B nosuiun 1; + 1. Takoe pemenne paboraer O(nlogn). Takzke MOKHO perrnaTh
3a/1ady C TIOMOIIIBIO JiepeBa oTpe3koB (Toxke 3a O(nlogn)) mim ¢ MOMOIIBIO CUCTEMBI HEllePeCeKaIOIUXC s
muO)kecTB (3a O(n - a(n))).

BONUS: nonpobyiirte pemuts 3agady «bamuu 3.0» u3 9-ro kinacca. Y Bac ecrb ¢ 3anpocos (u, v, 1, 1),
HEOOXO/IMMO OTBEYATh KOJIMIECTBO BEPIINH Ha OTpe3Ke [l, 7|, KOTOpble JOCTHKUMbI KaK U3 U, TaK U U3 0.
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