Be3sonacHoe MopernJsiaBaHune

[Tepedopmymupyem 3ama4ay. Jlan neopuentTupoBanubiii rpad, Tpedyercs s KaxKaoro pedpa ompe/e-
JINTh MAKCUMAaJIbHBIN ero Bec, Ipu KOTOPOM OHO OYIeT BXOJUTH B MUHHMAJIHLHOE OCTOBHOE JIEPEBO.

Sajiava pa3buBaeTcs Ha HECKOJIBKO MTOXOXKUX CIydaeB. [Iporre Bcero HauaTs co caydas pebep, KoTophie
e BxogaT B MST. st Takux pebep mocrarodHo 3apaHee mocrpouth mpousdBosibnoe MST, mocse gero
BOCIIOJIb30BaThCsI JIEMMOIT 0 be3onacHoM pebpe: uTobbl pebpo Bxoamio B MST, oHO [OJZKHO OBITH OJMHIM
U3 MIHEMAJbHBIX B KAKOM-TO paspese rpada, pasie/rsaioneM KOHIIBI 9TOro pedbpa.

WapivMu cinoBamu, mocrpouM MST u obosnaunm MHOXKeCTBO pebep B HeM M. Paccmorpum Kakoe-To
pebpo e ¢ M. Ecin nobasuts 310 pebpo B MST, mbl nosyaum muoKecTBO M U{€e}, B KOTOPOM ecTb UK,
IPOXOAAIIHH 110 €. YToOBI CyIecTBOBaA MUHUMAJILHBIN OCTOB, COIEPKAIIMIA €, KaK CJIeACTBUE U3 JIEMMbI O
Ge3omracHoM pebpe, HeOOXOINMO U JOCTATOIHO, YTOOBI Ha ITUK/IE CYIIECTBOBAJIO PEOPO BECa HE MEHDIIE Pe.
Taxkum obpazom, oTBeT 151 € € M — 9T0 Bec MaKCUMaJbHOTO pebpa Ha 06pa3yroneMcst IUKJIe, KOTOPBIi
MOXKHO HafTH C IIOMOIIBIO JBOMYHBIX 1101beMOB 1 1ca 3a Bpemsi O(logn).

B caydae ¢ pebpamm e € M Bce aHAJOIMYIHO: JO KAKOI'O-TO MOMEHTa MOXKHO IIPOCTO yBE/JIMIUBATH
Bec pebpa, HO B KAKOW-TO MOMEHT IOSBUTCH <«3aMeHa», KOTOPYIO MOYXKHO J0OaBUTH BMECTO €, YMEHb-
muB Bec Aepesa. Ilycts npu yaanenun e nepeBo M pasbuBaercs na M; n Ms. Torma 3amernm, 9TO

Pe = min Wyy — ITO BEC MUHUMAJBHOTO pebpa mexay M; u My, Ha KOTOpPOe MOXKHO 3aMe-
ueMy weMa,(uv)gM

HUTDH yJaJideMoe €. HpI/I 0OJIbIIIEM BECe € 9Ta 3aMEeHa IPUBOJIUT K YMEHBIIICHNIO BE€Ca OCTOBa, 9YTO O3HAYaECT,
9TO € HUKaKOMY MHUHHUMAaJIbHOMY OCTOBY HE€ IIpUHAJJIC2KUT.
OcraJjiocn 9Ty BEJIMYNHY HOCUYUTATDL JIJIsI KaXKJI0I'o € € M. ,D;JIH 9TOI'0 €CThb JIBa criocoba:

e [Ipome Bcero ee mocynTaTh MOJAOOMEM JIWHAMHUKH 110 JEPEBY: OyaeM JJist KarKJI0W v MOIeP:KUBATD
MHOZKECTBO pebep, BeJyHuX U3 IojjiepeBa v B «HaJI-JepeBo» parent, . /g 3Toro HeobXoauMo nJiru
[0 JIepeBy CHU3Y BBEPX, W I KaXKI0H v O0beIWHAThL TaKue MHOMKECTBa JJIsd JleTell, [Ooce Jero
VIAJATH Bce pedpa, CMEXKHBIE C V.

IIpu Takom ajiropurTme KaxKjgoe pedpo OyleT POBHO OJUH pa3 JI00aBIEHO B KAKOE-TO MHOXKECTBO
U POBHO OJMH pa3 yJaJeHo, M0IToMy B cyMMe 310 3aiimer O(mlogm) Bpemenu. A obbenuHeHUs
MHOZKECTB C HOMOIIBI0 TexHukn small-to-large saitmyr B cymme O(mlog® m) Bpemenm.

e BosmorkHO, pelrenme 3a TakKyi ACHMIITOTUKY He OyIeT IPOXOIUTDH II0 BPEMEHH — TOIJA J0CTa-
TOYHO 3aMETUTh, 4TO JiI0boe pebpo g € M MOXKET SIBJISIThCS <«3aMeHO» JjIsl KaxkKJIoro pebpa Ha
nytu B M Mexay ero KoHnamu. To ecTb BMeCTO TOro, 9ToObl It KaxKiaoro e € M caurarhb

Pe = min Wy, Oyiem paccmarpusaTh (uv) € M U BBIIOJHATH OOHOBJIEHUE De JIsI
ueMi weMs,(uv)gM

Bcex e Ha nyTu B M mexay v u u. Takne oOHOBJIEHHMSI MOXKHO BBIIOJIHSITH C IIOMOIIBIO OTJIOXKEHHOM
nHQOPMAIMN Ha TeX JKe CaMbIX JBOMYHBIX IObeMax, 3a cymMMapHoe Bpemst O(mlogm).
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