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PaCCMOTpI/IM C.HGJIYIOH_II/H‘/JI )K&,ZLHbeI AJITOPUTM IIOMCKa MaKCHUMaJIBHOT'O ITapOoCOYeTaHuA B JIepeBe:

Ilonsecum nepeBo 3a BepmuHy 1 u 3amycTum oT Heé dfs.

B dyuknum dfs cHadajia peKypcuBHO BbI3oBeM dfs OT KaxKJoro €€ pebEHKa u;, KOTOPBIH HafIET
MaKCHMaJIbHOE TIapOCOYETAHNE B IOJIEpEBe BepIIUHBI ;. OO03HAYMM pasMep 3TOro MmapocoIeTaHust
3a My, -

HyCTb Cy PaBHO KOJIMYIECTBY ,H,eTefI BEpHINHBI U, KOTOPbIC HE ObLIU 3aHATHI ITapoCOvYe€TaHUEM.

Ecnu ¢, = 0, To He no6aBisieM HOBBIe pébpa B ImapocodeTanue. TakuMm o6pasoM, pazMep Hapocode-
TaHUS B MOJJICPEBE BEPIINHBL U PABEH My = Y My, .

Ecmu ¢, > 0, To MbI MOXKeM J00aBUTH OJIHO HOIOJHUTEIbHOE pedpo B mapocoderanne. JlobaBum
B IMapocoveTaHre pédpo MeKIy v U JIFOOBIM ero pebEHKOM, He 3aHSTBhIM IapocodeTaHueM. B sTom
ciydae my = 1+ > my,.

KOppeKTHOCTb JaHHOI'O aJI'OpUTMa MOXKHO J0Ka3aThb 110 UHAYKIHUN:

Hoxkaxkem, aro dfs(v) HAXOUT MAKCUMAJIbHOE IAPOCOUYETAHNE B MO/JIEPEBE BEPIIUHBL v. BoJiee Toro,
€CJIN CYIIEeCTBYeT MAaKCHMAaJIbHOE MapOoCOYeTaHHe, B KOTOPOM BEpINIWHA ¥ He 3aHATa, TO OH HalIeT
MMEHHO ITO00HOe TIapocoueTaHue.

Baza: ecitu v — uCT, TO KOPPEKTHOCTH AJTOPUTMA OUEBUJIHA.

ITepexo: ecim v He JIMCT, TO HETPYIHO BUJETb, 9TO M, < 1+ > my,,. Eciu Bce Bepmmubl w;
OKa3aJ/IMCh HACBIIIEHBI [IaPOCOYETAHNEM, TO My, = » | My, TAK KaK €CJIM Mbl BO3bMEM J11060€ pebpo
U3 v B pebEHKA, TO pa3Mep MAKCUMAJILHOIO IAPOCOYETAHUS B MTOAEPEBE 9TOr0 PEOEHKA YMEHBITUTCS
Ha 1, TaK Kak mHA4Ye OBLIO HAPYIIIEHO CBOMCTBO, 9TO CPEIN MAKCUMAJIbHBIX IAPOCOIETAHNI aITOPUTM
HaXOIUT TO, B KOTOPOM BEPXHssl BEPIIINHA HE 3aHATA. B 9TOM CjIyvuae MAKCUMAJILHOE TIapPOCOTYETAHIE
y2Ke HaliIleHO 1 BEPIINHA ¥ UM He HACHIMEHA, TO9TOMY JIOCTATOTHO HUYETO He JIeaTh.

WNuage MbI MO2KEM 106aBUTH pebPO B JIFOOOI0 HEHACKIIIEHHOTO PEOEHKA U YBEJUINTH MAKCHMAJIHHOE
mapocoderanue Ha 1. B aToMm ciaydae BepiuHa v 00s3aHa OBITH HACBIIIEHHOHN, TaK Kak 0e3 BepImu-
HBI U pasMep MaKCHMAJBLHOIO ITAPOCOYCTAHUSI PABEH » | My,. TakuM 06pa3oM, JaHHBIH aIropuTM
JeifiCTBUTE/IbHO KOPPEKTEH.

B 3zamade TpeboBAIOCh «BKIIOUATH» U «BBIKJIIOYATL> PEOPa B JepeBe U HAXOAUTh PasMep MaKCHMAaJlb-
HOTO TIAPOCOYETAHUsI B CBSI3HOI 110 BKJIFOYEHHBIM PEOPAM KOMIIOHEHTE CBsI3HOCTH. MBI OyIeM OlnTuMUu3u-
POBATD OMUCAHHDIN BhIIe aaroputM. CHava a 3aIlyCTUM €ro IBHO U JIJIsi BCEX BEPIINH U HARJEM 1My U Cy,
ormpejiesiéHubIe BhIme. [lociie 3ampocoB JepeBo MOXKeT pa3sOUTHCsT HA HE3aBUCHMBIE KOMIIOHEHTBI CBSA3HO-
ctu. B Kax 101l Takoil KOMIIOHEHTEe CBSI3HOCTH BBIJEINM CaMyIO BBICOKYIO (Hambosee GJIM3KYIO K KOPHIO)
Bepiuny. [IpegcraBum, 9T0 MBI 3aITyCTHIN YKATHBIH AJITOPUTM B KAXKJI0M KOMIIOHEHTE CBSI3HOCTH OT KaXK-
JIOI BBIJIEJIEHHOW BEPINUHBI, KOTOPBIH MMOCUUTAET 3HAUEHUS] M, U Cp. [ajee MbI OyJeM I0IepKUBATDH
Takne 3HaIeHUA dPPEKTUBHO.

Pazbepémcest Kak MEHSIIOTCSI My, U ¢, TIPU KaXKJIOM U3 3aIIPOCOB:

Ecsn pebpo (v, u) «BBIKIIOUaETCsI», TO 6€3 moTepr 0OIHOCTH MyCTh ¥ — IIPEIOK BEPUIHHBI u. Torma
B IIOJlJIepeBe BEPIIMHBL 4 HIYEr0 He U3MEHNJI0Ch. Bbrarem my,, U3 Bcex my, IJie p — IPEeJIOK BEePIINHEI
U B HOBOIl KOMIIOHEHTE CBSI3HOCTH BepIIUHBI v. Teneps paccMOTPUM JBa CJIydast:

e Ecim »a/[Hblii aIropuT™ MOXKeT IIOCTPOUTD [APOCOYeTaHNe, B KOTOPOe He BXoAuT pebpo (v, u),
TO B HOBOIl KOMIIOHEHTE BEPIIUHBI ¥ HUKAKNAE 3HAYUEHUs OOJIbINe He U3MEHUWJINCh. ITODBI MPOo-
BEPUTDH, MOXKHO JII TIOCTPOUTH TAKOE IMAPOCOYETAHNE, JJOCTATOYHO IIPOBEPUTDH, UTO ¢, > 0 min

ey # 1.
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e luave, mapocoderanre B KOMIIOHEHTE BEPINUHLI U YMEHBIMMIOCHL emé Ha 1. To ectsh Hamo
BBIUECTh emé 1 u3 Bcex my,. B aroMm ciydae Tak ke HaJ0 OOHOBHTH 3HAUCHUS Cp. TaK Kak
¢y =1 = wu ObLIT €IMHCTBEHHBIM He HACBIIMIEHHBIM PEOEHKOM 10 9TOr0, MOITOMY HAJO0 BbI-
dyecTb 1 U3 ¢, u nobasuTh 1 K m,. Tenepb OCMOTPUM Ha TIpeJiKa T BEPIIMHBL U (€CJHU €ro He
CYIIECTBYET WJIM OH JIXKUT HE B TOW K€ KOMIIOHEHTE, UYTO U BEPIINHA U, TO HUYEro DOJIbIIe
JiesiaTh He Hajo). o 9Toro Mbl cumTasM B mpejiKe, YTO BEpIIMHA U HACHIIIEHA, & TEHepb 9TO
HE TaK, IO03TOMY HAJO YBEIUIUTb C, Ha 1. Ecau mocie storo ¢, = 1, TO 9T0 3HAYUT, YTO 110
9TOr0 BEpIIWHA T He OblLIa coeauHeHa ¢ pebEHKOM. B 3ToM ciiydae HaIo yBeJIWIUTH M, Ha 1
U TpOJIeJIaTh JJIS MIPEeJIKa BEPIIUHBI £ TAKOU Ke aJropuTM, KaK W Jijisd BEPIIUHBI U, TaK KakK
JI7IsT HETO TTOJIy9aeTcs POBHO TaKo XKe cjIydail: pebpo B €ro HEHACHIIEHHOTO pebEHKa DOJIbIIe
HEJIb3sI UCIOJIB30BATD, II09TOMY 3TO aHAJOTMYHO yJIAJIEHUIO TAaKOro pedpa.

2. Ecanm pebpo (v, u) «BKIIOYAeTCsi», TO IyCTh OISITh ¥ — IPEJOK BEPIIUHBI U. B 1oj/iepese BepIinHbI
U ONATH HUYEro He M3MEHHWJIOCh. Temepb KO BCeM My, Hajo J00aBuUTh 1M,. Temepb 3amernm, 4TO
PaCCMOTPEHHBI BBIIIE CAyYail /i IPEKa T BEPIIUHBI IIOJTHOCTHIO aHAJIOTUYEH JT00aBICHUIO HOBOTO
pebénka K Bepiinue x. [1oaToMy 3/1€Ch HY2KHO IPUMEHUTDH TAKOW K€ aJrOPUTM, HO C HPOILYIIEHHBIM
IIEPBBIM ITIATOM.

3. YTobbl HAMTH MaKCUMAaJILHOE ITapOCOYeTaHNe B KOMIIOHEHTE CBSI3BHOCTHU BEPIIUHBI U JJOCTATOYHO ITOI-
HATHCA JIO CAMOU BBICOKOW BEPIIUHBI 7" B 9TOI KOMIIOHEHTE U BBIBECTHU M.

Jamusrii ciocob HanBHO MOXKHO peaynn3oBaTh 3a O(raybuHa BepiMHbL v) Ha 3anpoc. Hampumep B 4-i
noyrpyme riybuna jepesa pasaa O(logn), mosromy takoe perenue 6yger paborars 3a O(nlogn).

Yrobb! peamn30BaTh JaHHBIN CIIOCOO B 00IEM ciiydae OyaeM XpaHUThb 3HAYEHUsI M, U ¢, B Heavy-light
JiekoMrosuru. Torga paccMOTpUM, UTO HAJI0 CJeIaTh IIPU «BbIKJIIOUYeHHn» pebpa (v, u). CHauana Halo
BBIUECTD 1M, U3 BCEX My Ha KAKOM-TO BEPTHKAILHOM IIyTH, UTO SBJIAETCS TPUBHATLHBIM MACCOBBIM 3a-
npocoM. Tenepb HAI0 OT BEPIIUHBI U BBEPX 10 3HAYECHUSM ¢; HAWTH CAMYIO JJIMHHYIO [TOCJIEI0BATEIbHOCTD
1,0,1,0,... Ha mannom BepTUKaIbHOM IIyTH HaJI0 3aMeHUTD 3Hadenus ¢; Ha 0,1,0,1,. ... Tak ke nHa sTom
2Ke IyTH HaJO BBIYECTh 1 U3 KarK/O0r0 BTOPOrO 3HAYEHUS 1M;.

B cnayuae «Briiouenusi» pebpa, HAIO MO 3HAYCHUSM € HAUTH MaKCHMAJIBLHYIO IIOCJIEIOBATEIbLHOCTH
0,1,0,1,... u crearTh aHAJIOTUYIHBIE PEIBIYINEMY CJIyYaio Mpeodpa3sOBaHUS.

Yrobb! uckarTh HAMOOJBINYIO TOCIen0BaTeIbHOCT Buja 1,0,1,0,... 8 HLD moxno, Hanpumep, s
KaXKJI0 JIE6THOCTU COXPAHUTh MHUHUMAJIbHOE W MAKCHMAaJIbHOE 3HAYEeHHe. 10rja 3TO MOXKHO pPEJIM30BaTh
00braHbIM cityckoM 1o HLD. YUTobsI mtocie 3Toro 3aMeHnTh 9Tu 3Hadenus Ha 0,1,0,1,... 10CTATOYHO KO
BCeM YETHBIM WHJEKCaM MPUOaBUTHL 1, a M3 BCEX HEUYETHDBIX BBIYECTb. DTO TaK Ke IOJIEP:KUBACTCI B
OOBIYHOM JI€EpEBE OTPE3KOB.

Takum 06paszom, Takoe peleHre MOKHO pesm3oBarh 3a O(n log? n), 9TO SABJSETCS OCTATOYHO -
PEKTUBHBIM.

B nannoit 3aja4de Tak ke cymecrByer pemienne 3a O(nlogn), ucnonssymormee link-cut tree. Bosee
TOI0, OHO IIO3BOJIsIET PEIlaTh 3aJady emeé B OoJiee 00IIEM ciydae, KOIJa HMCXOIHOE JIEePEBO HE IaHO U
PEGPa MOTYT yHAIATHCI U 00ABIITHCA TPOU3BOJILHBIM 00pa30M TaK, 9TOOBI He 00Pa30BLIBAJIOCH ITUKJIOB.
JlamHoe perieHne oCTaéTcsl YUTATE/I0 B KAUeCTBe YIIPasKHEHHA.
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