Bo3paCTar0Lu,|/|e nyTm

Brauasie 3ameTnm, 94TO HaM JIOCTATOYHO PACCMaTPUBATHL TOJBKO MPOCTHIE X. VI3 3TOrO ciemyer, 4To
JUIMHA, JI060r0 BO3PACTAIONIEro IIyTH He GoJee 23, TaK KaK MaKCHMAJIbHBIA Bec pebpa 107,

st permenus moazafgadn 1 HyKHO mepebpaTh Bce IIyTH U HAWTU HAWTU HAa HUX OTBET. Byrem BHa-
JaJie rnepebuparh HePBYIO BEPIINHY IIYTH, HepebepéM IepBoe pedpo U OIUH U3 IPOCTHIX JeauTeIell Beca
sroro pebpa, 3amycruMm dfs or Broporo KoHia pebpa, Iepexojisi U3 BEPIIMH B CJIELYIONIAe TaK, 4TOObI
[IyTh OCTABAJICS IIPOCTBIM M BEC CJIELYIONIEro pedpa MeJMmIcs Ha HYKHYIO CTeleHb 3a(UKCUPOBAHHOIO
npoctoro umncia. Pemenue stoit momzaaun paboraer sa O(n? * logM AXW) i O(n?) B 3aBucuMocTn
OT peajin3alliu.

B nonzamade 2 rpad — menodka u3 N BepIIMH. B 3Toi moxzajade JOCTATOYHO TaKzKe IepedpaTb
HNEPBYIO BEPIINHY, PeOPO BLIXOAAINEE U3 HEE M MPOCTOI JIEIUuTEeNb Beca 9Toro pebpa. A jmajee 3alyCTUTD
dfs or BrOpOro KoHIa pebpa. 3aMeTUuM, UTO BCEro JiJIs OJHON BEPIINHBI, BHIOPAHHOTO pebpa U IIPOCTOro
Oymer mpoBepeHo He Hostee 24 BepIUH, TaK KaK JJINHA BO3PACTAIONIECTO IyTH Beeraa ue bosee 23. Perenne
aT0il oyzaaun paboraer 3a O(n * log? MAXW).

Jlist 1oTHOTO pelleHust fAaBafiTe pas3ioKUM Bec KaykJOoro pebpa Ha MPOCThbIE NMPHU MOMOIIN JINHEH-
HOTO periera JdparocdeHa IJisl HAXOXKIEHHUS MUHHMAJBLHOIO IIPOCTOIO IEIUTENs JJIS KarXKIOr0 HUHC-
aa or 1 go 107. Iloxsecum rpad 3a Bepmmmy 1. Ilocsie mepebepéM Bce MPOCTBIE HYHCIA, KAayKIoe U3
KOTOPBIX SIBJISIETCSI TIPOCTBIM JIEJIUTE/IEM XOTd OBl JJIsT Beca OJHOro m3 pébep. 3aduKcupyeM TOrmga
KAKOe-TO IMPOCTOE YHUCJIO P W OCTABUM TOJILKO Te pébpa, BeC KOTOPBIX JEIUTCA Ha 9TO MPOCTOE YUUC-
jgo p. Torma y Hac OCTAHYTCsl BEPIIUHBI, KOTOPbIE COEIMHEHBI XOTsI ObI C OJHUM W3 OCTABIIUXCS PE-
6ep. IMocunraem jyisi KaxKJI0i TaKoil BEPINUHBI JIBE JUHAMUKM: up[v] — MaKCHUMaJbHAs JJIMHA BO3PAC-
TAIOIIErO IIyTH, IPUXOJMAIIEr0 U3 KaKOro-To pebEHKa BepimHbl v, down[v][k] — MakcuMasbHas JIn-
Ha IIyTH, MIYLIErO B OJHONO W3 JeTeil BEpIIMHBI U, TAKOLO, UTO BEC MEepBOro peGpa mesurcs Ha pr.
Bec BrOporo pebpa gemurcst na pFtl ... . Bec m-ro pebpa memmrcs ma pFt™~L. Torma mayumMcs me-
pecuYnThIBATh JIMHAMUKK JIJIsl BEpIIMHBI U depe3 Jereil: BepmuHa uj U Bec pebpa (v,up) menurces Ha
P, BepmmHa uz U Bec pebpa (v,ug) menurcs Ha P2, ... ,BepiimHA ug U Bec pebpa (v,ug) menuT-
ca Ha p%. ITostomy uplv] = mazx(min(ci,uplui] + 1), min(ce, uplua] + 1),...,min(cq, upluq) + 1)), a
down[v][k] = max(down[u;][k + 1] + 1) mus Bcex i Takux, 4ro ¢; > k. Torma orBer Ha 3a1ady HyXK-
HO 06HOBUTH ¢ up[v],down[v][l] u mepebparb BCe Takue i u k, uro ¢; >= k, U CymecrByer j, 4ro
u; # uj u uplu;] >= k — 1. Torma orser Hy:kHO 06HOBUTE ¢ down[u;|[k + 1] 4+ k. s oxxoro mpo-
CTOro Ymcsa Mbl MOkeM Bcé mocuutarhb 3a O(FE(p) x logM AXW), tne E(p) — xommdaectBo pébep, BeC
KOTOpBIX jenutcsd Ha p u MAXW — makcumanbHbiii Bec pebpa. CyMMapHO JIJIsT BCEX MPOCTBIX MBI
obpaboraem 3a O(n * MAXD * logMAXW), tnie MAXD - MakCUMaJIbHOTO KOJIMYECTBO IPOCTHIX Jle-
qurenelt y Beca pebpa. 3amerum, uro M AX D wue 6onee logM AXW | Torma Bcé pelienne paboraer 3a
O(n*log? MAXW + MAXW).

st perenust nmoazanaduu 3 JOCTATOYHO HOCUYUTATH JUHAMUKI TOJILKO JJIsl IIPOCTOro ducia 2. Perenne
sToit omzagaan paboraer 3a O(n x logM AXW).

Jnst pemennst moazagadn 4 BMECTO JIMHEHHOro periera JparocdeHa JJOCTATOYHO IS KaxKIo-
ro pebpa OTIEJBHO pPAa3/IOKUTh BEC Ha IPOCTble dYHCIa. PereHne 3Toift mojzagadu paboTaeT 3a
O(n*x VMAXW +nxlog?  MAXW).

BwmecTo aByX JAMHAMEK JIs KayKJIOTO TPOCTOrO YUCIA P MOYKHO JIeficTBOBATH UTepaTuBHO. OCTaBuM
Takke B rpade TOJIbKO pEbpa, Bec KOTOpPLIX KpareH p. Ha wrepamuwm ¢ Oymem xpanuTb pébpa, Ha KO-
TOpBLIE MOTYT 3aKAHUMBATLCA BO3PACTAIONIUE IIyTU JJIMHBL 4. Torma, 4TOObI IEpEeHdTH ¢ UTepalud ¢ Ha
i + 1, mocraTrouHo mepebparh pébpa M3 BEPINNH, KOTOPBIE SIBISTIOTCST KOHIAMU OIHOI'O M3 peébep mTepa-
UM 4, ¥ IIPOBEPUTH, uTO Bec peGpa Kparen p'tl, a Takske, uTO 3TO pPebpPO HE JOMAET HPOCTOTY JIIst
KAKOIO-TO IIyTH. 3aMETHUM, 4UTO i-s UTepanus paboTaeT 3a KOJUYIECTBO pEbEp, BEC KOTOPBIX JEJIUTCH Ha
p*. Torma cymMMapHO permnenme paboTaeT 3a CYMMY CTeIleHeil HPOCTBIX UHCEJ B PA3JIOKEHHH BCEX BECOB
pébep. s omroro pebpa cymma creneneii O(logM AXW). 3uaqur st Becex pébep cymMMapHO paboraer
3a O(n *x logM AXW + MAXW).
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