MeuTaTb He BpeaHO

Aemopu sadavwu: Konemanmur Amesuves, Tumogpeti Pedocees
Paspabomur sadavu: Tumogeti Pedocees

Cravajia cyejtaem o0Iee 3amMedaHne, KOTOPOE TTOMOXKET HaM B IPOIECCe PEIeHHs] BCeX IO/3aJ1ad.
PaccMoTpuM MOpsiioK, B KOTOPOM BEPIIUHBI OY/IyT y/IaeHbl B UCXOHOM JIEPEBE, U JAJIbIIE JIJIs IIPOCTOTHI
Oy/eM Ha3BIBATH €r0 MOPSIKOM VIAJIEHUS.

PaccMmoTpumM mpousBosIbHYIO BepIIuHy v 1 0003HAYMM 3a S, MHOXKECTBO BEPIIWH, WYX IIepes v B
nopsijike ynajeHus. Ternepsb onpeaenM ONTUMAIbHYO BEPIIUHY JJIst OOHYJIEHUs. 3aMETUM, 9TO OECCMBIC-
JIGHHO OOHYJISITH BEPIINUHY HA IIyTH OT ¥ JO KOPHs, TaK KaK 9TO MOYKET TOJbKO yXVIIIUTH ITO3UIUI0 U B
nopsijike yiasienusi. [Ipu obHy/seHUN BEPIIMHBL ¢, HE JIeXKAIllei Ha IyTU JIO KOPHS, MO3UIUS U B HOPSIKE
yIaJeHnsT yMEHBIITUTCSI Ha, KOJIMYECTBO BEPINUH U3 S, B MOJJIEPeBe BEPIIUHBI C.

Takum obpazom, TpebyeTcsi HAUTH IO/JIEPEBO, HE COJEPXKAINEe BEPIINHY U, C HAUOOJBIITUM KOJIHYe-
CTBOM BEPIIWH, WIYIIUX IEPEJ] ¥ B MOPSIKE YIAJEHUS.

B nasbreiieM mox cyMMoit B 1ojijiepeBe Mbl OyeM IOHUMATh KOJUYECTBO BEPIIMH U3 S, B 3TOM
10/17iepeBe.

e Ilonzanaga 1. He Gosnee nByx 6ambykoB (10 6aJ110B)
B sroit ogzanate gepeso cocrout He OoJiee UeM u3 AByX 6aMOyKOB, IOIBEIIEHHBIX K KOPHIO. B aTOM
caydae HAfTH MOPSJIOK yaajeHusT MOXKHO METOIOM IBYX yKasareseit. OuTuMasbHON BepIIUHOMN J1JIst
OOHYJIEHUS SABJISETCH KOPEHDb OJHOro n3 6amMOykoB. st oTBeTa Ha 3aIPOCHI JIOCTATOYHO HPOUTHU 110
HOPSIKY VIAAJIEHUS U MOAJIEPKUBATHL CYMMY B 000ux OambOyKax.

e ITonzana4ga 2. IIponsBosibHOE KoIM4YecTBO 6amMOykoB (6 6asIOB)
Pemtenne anasornyano nopzagate 1. st HaxoxK AeHUs TOPSIKA yIaJeHUs HYKHO 3D HEeKTUBHO CKJIe-
UTH HECKOJILKO CIIMCKOB, 9TO MOXKHO CAEJIATH C IIOMOIIBIO CTPYKTYPHI JaHHBIX, HAIIPUMED OUEPEIN C
[PUOPUTETOM I MHOXKecTBa (set). Terepb pu IPOX0XKIEHUN [0 HOPSIJIKY YaJeHus Oy1eM o 1ep-
KUBATh CYMMY B KaXXKJI0M OaMOyKe U JOIOJIHUTEIHHO OTCJIEXKUBATH ABa 6aMOyKa ¢ MaKCHMAJILHOM
cymmoii. JIjist orBeTa Ha 3amrpoc BeIOEpeM JIydInii U3 HUX, KOTOPI He COIEPXKUT BEPIITNHY 3aIpoca.

Tenepsb HayYUMCsl TPOBOJUTH CUMYJISAIMIO TIPOIECca B 00IIEM cIydae. BymeMm mojiep:KusaTh MHOKe-
CTBO JieTeil KOpHS B CTPYKType Janubix. Ha ouepenoii ntepanun yjaaimm u3 Hero BepIInHy ¢ MaKCUMAJIb-
HBIM 3HAYEeHWEeM U A00aBuM e€ mereil. B 3aBucrMocTH OT BBIOPAHHON CTPYKTYPBI JAHHBIX ACHMIITOTHKA
cocrasur O(nlogn) nmu O(n?). dnsa sdbdekTuBHOi peayu3anu IogoiIeT odepeb ¢ IPHOPUTETOM I
MHOXKeCTBO (set).

e IToazanaya 3. JIobasi cumynsinust (8 Gassion)
B sro0if mogzamade Tpebyercss HammcaTh JIIOOYI0O KOPPEKTHYIO CUMYJISANNIO. JlJjisi oTBeTa Ha 3aIpoc
niepebGepen BepITIHY /s OGHYJIeHIs 1 3armycTuM cumydtsmmo. [lomyany permenne re xyxe O(n?).

e Iloazamaua 4. O(n?logn) (13 6asnsos)
[TepebGepem BepimHy jist 0OHYJIeHUsI, 3amycTuM cumysnuio 3a O(nlogn) u o6HOBUM OTBET JIIst
Ka)K,ILOfI BEPIINHBI €€ HOMEPOM B IIOJIYIUBIIECMCH IIOPAJIKE yTaJICHUA.

e ITonzanaga 5. O(nlogn + ng) (11 6ansioB)
ByneMm maru mo mopsi/iky yaaJaeHHs ¥ IIOJJICPXKUBATH MHOMKECTBO IIPOCMOTPEHHBIX BepunH. Jliis
OTBETa HA 3alPOC MOCUYUTAEM CyMMBI B IO/JIEPEBbSIX U BbIOEPEM MaKCHMAJIbHOE, HE COJEpPIKaIlee
BEPIIUHY 3aI[POCa.

e Ilonzanaga 6. C6anaHcupoBaHHOE ABOMYHOE JepeBo (9 6aJ110B)
Bynem uaru mo nopsiiKy yJlaJeHus U MOJJIEPKUBATD CYMMY B KaXKJIOM Hojiiepese. I1y uHbopma-
M0 MOXKHO mnepecunThiBaTh 3a O(logn) npu paccMOTpeHUH OYEPEHON BEPIIUHBI. 3aMETHM, YTO
ONITUMAJIbHAS BEPIIUHA JIJIs OOHYJIEHUS CMEXKHA, C IIyTEM OT BEPIIUHBI 3a11poca J10 KopHs. [ orBera
HA 3aIIPOC PACCMOTPHUM BCe TaKhe BepIIUHbI U nojydnm perrerue 3a O(nlogn).
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e ITonzagaua 7. O(nlogn + nh) (11 6asioB)
Bynem nefictBoBaTh anajgoruvHo nojzaiade 6. Ilomumo cyMMbl B IOIJIEPEBbIX Oy/IeM TaKXKe JIJIsT
KazK/JI0#l BEPIIMHBI MOJIEPKUBATH JIBYX JeTell ¢ MakcuMaJsibHOU cyMMmoii. llepecuursiBaTh Takyio
nH@OPMAIHIIO IPU JI00ABJIEHUN BEPIIUHLI U HAXOJUTH IIOJJIEPEBO, CMEXKHOE C IIyTEM JI0 KOPHS U C
MaKCUMaJIbHOI cymMoii, MoxHO 3a O(h).

e ITonzanaya 8. Kyya na munumywm (14 6asnsios)
MOXKHO 3aMETHTB, 9YTO B 3TOM CIydae KasKIoe MOIJIEPEBO, CMEXKHOE € IIyTEéM OT BEPHIMHBI 3aIIpoca
JI0 KOPHSI, UIET B MOPIKE YAAJCHU 00 IEeJUKOM 10 BEPLIIMHBL 3aIpoca, JTHO0 IEeJIMKOM IIOCIIE.

Bocmonb3ayemcst 3TuM U IpeBapUTEIbHO TIOCUUTAEM Pa3MePhI HOJJIEPEBhEB, 3aTeM OyIeM O00XOIUTD
JiepeBo B riiybuHy. Bynem mojiepkuBaTh pasmep ONTUMAJIBLHOIO IOJJIEPEBa, CMEXKHOTO C IIyTEM.
Haxopsich B ouepeinoil BepIimHe, OTCOPTUPYEM eé neTeil o 3Havenuto. /letn ¢ OoIbIuM 3HAYMEHTEM
Oy/yT 1EJMKOM HJTU B MOPSJIKE yIAJeHUs IIepe] JeTHMHU ¢ MEHBIINM 3HAUYEHUEM. JAITYCTUM U3 HUX
o odepe i 00x0/1 B IIyOUHY, OOHOBUB 3HAUEHUE OINTUMAJILHOIO IO/JIEPEBA PA3MEPOM JleTell Tepes
HUMU.

B pesysbrare Takoro 06xoja MOKHO TaKzKe BBIINCATH NMOPSJIOK yJAJIeHusl 3a JnHeliHoe Bpems. 11o-
ayqauM pertterne 3a O(n).

e Tlonzanaua 9. Iosmoe pemenue O(nlog?n) (18 6amnos)
Amnasrorntao moazagade 6 OymeM WATH TIO TOPSAKY YIAAICHUsT W TOAIEPKUBATH CYMMBI B IIOJITE-
peBbsix. st aToro Bocmosbdyemcest crpykrypoii manabix Heavy-Light Decomposition (HLD). ITpu
PacCMOTPEHNN OYePeIHON BepIInHbI IpubaBuM 1 Ha 1yTH 10 KopHd. Jljig oTBera Ha 3a1poc BeIYTEM
0O Ha IyTH JIO0 KOPHs (4TOOBI HE pACCMATPUBATEH MOMJICPEBbs, COJEPIKAIE BEPIIHHY 3aIpoca),
BO3bMEM MaKCHUMyM B JIEPEBE U 3aT€M OTMEHUM BBITUTAHUE.
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