[MlobGer c ropHovi 6a3bl

B nepBoii nojzaade MOKHO nepebparh BCe BapUaHThl PACCTAHOBKU BEPTOJIETOB, U BBIOPATH OITH-
MmasbHbI. Perenne paboraer 3a O(2" - n).

BameruM, 9TO BEPTOJIETHI BCETJIA BBITOJIHO CTABUTH B JIUCTHI JiepeBa. VM eciin KOJMIecTBO JTMCTOB MEeHb-
re, 4eM k, TO OTBETOM SIBJIAETCA M. PeImM BTOPYIO TO/A3a1a9y METOJOM JUHAMUYECKOIO IIPOIPaAMMUPO-
Banus. ByjieM nepebuparh JIMCTHI B HOPsIIKE, B KOTOPOM OHHM BCTPEYAIOTCSI B KAKOM-TO 3i1€poBOM 06X01€e
nepesa. CocrosinueM Oyzer napa duces (i,v) — KOJIUIECTBO BEPTOJIETOB, KOTOPbIE YIKe MOCTABJIEHbI, U HO-
Mep MOCJIETHETO JIUCTA, B KOTOPBIH OBLI MOCTABJIEH BEpTOJIET. JOIyCTHM, MBI XOTUM IIOCTABUTH BEPTOJIET
B JINCT U, TOIJIa HYy?KHO 0OHOBUTH 3HaveHue dpli+ 1, u| suadenuem (dpli, v| + depth(u) — depth(lca(u,v))),
rne depth — riybuna BepiuHbl, a lca — HanMeHbInuit obmuit peaok. [losyuusineecs perernne padboraer
sa O(k - n?) wm O(k - n? - log(n)) B 3aBUCHMOCTH OT peajM3alliil HAXOYK/ICHHUS HAMMEHBIEro obIIero
PEJIKA.

Juist pernennst TpeTbeil mo3aaaun, Hy »KHO ONTUMU3UPOBATH COCTOSIHIE JIMHAMUYIECKOTO IPOrPAMMEUPO-
BaHUs U3 IpebLIyIero absana jijis rpadoB ¢ MaJIeHbKOi BbICOTON. BMecTo TOro, 4T06bI XpaHUTH HOMED
[OCJIE/THETO B3sTOrO JiNCTa, OymeM xpanuthb depth(lca(v,u)), Tae v — mocae Huil B3ATHI JHCT, a U —
TekyIuii iuct. Tenepb, ycTh Mbl IEPEXOAUM OT JINCTA HOMED U K CJIeYIOIeMy JUCTY HoMep ¢. Hecox-
HO s10Ka3aTh, 9To depth(lca(v,q)) = min(depth(lca(v,u)), depth(lca(u,q))). Tlosromy, npu nepexoje or
JIICTa K CJIEJYIONIEMY, Hy?KHO 00pe3aTh 3HaueHue IIyOuHbl [ca ¢ Ioc/ieHeil B3sTol BEPINUHbBI J0 TIyOUHbBI
lca TeKyIero u CJeyoero JucTa. B ocTaabHOM, Mepexo/bl aHAJOTUYHBL IEPEXOIaM U3 MPeIbI LY Iero
abzama. Ilosyuniocs pertenne, paboratomiee 3a O(k - D - n -log(n)), rme D — makcuMaibHas T1yOuHa
BEPIIMHBL. 3aMETHM, UTO OHO YKJIAJBIBAETCsI B OTPAHUYEHUsI KaK TPETheil, TaK 1 BTOPOil moj3aiad.

BameruM, 9TO camyio INIyOOKYIO BEpIIMHY BCErjia BBINOAHO B3ATb. JIOMyCTHM, MBI €€ He BO3bMEM.
Torjia HaYHEM MOJHUMATBLCSI W3 Hee JI0 KOPHs, MOKa He BCTPETUM BEPIIUHY, U3 KOTOPOH JIOCTHXKUMA
B3siTast. 3aMEHUM 9TY B3ATYIO BEPIIMHY HA TY, U3 KOTOPOI OJHUMAJINCH, U OTBET He yXyamuTcst. [Toaromy,
BO3bMEM CaMylo IVIyOOKYIO BEDINUHY B OTBET, U YJaJIUM W3 JIEPEBAa BCE BEPIIMHBI HA IYTU OT B3sATOMN
BEPINUHBI JIO KOpHsi. [Ipu 3TOM, JiepeBo MOXKeT pacrnacTbCsl Ha HECKOJIbKO. Tenepb, aHAJOrMdHO MOXKHO
JIOKa3aTh, YTO CHOBA BBIFOJHO B3Th B OTBET CaMyl0 IIyOOKYIKO BepIIMHY (Terepb IIyOWHA BEpIIUHBI
CUUTAETCsI OT KOPHsI TOrO JIepeBa, B KOTOPOM oHa JjiexkuT). CHOBa BO3bMEM ee U yJIaJluM U3 JIepeBa IyTh
oT Hee 710 KOpHsA. Byjem jenarh Tam k pa3. Kaxkaplil pas Mbl HaXOAUM caMylo TIyOOKYIO BEpIIMHY U
ynaasiem 1yTh 3a O(n). [Tosromy, moayuuiocs pemenue, paboratoree 3a O(n - k).

OrcopTupyeM Bce BepIIMHbBI 110 Tiiybune. Byjem paccMaTpuBaTh UX B TaKOM mopsijike. Korja Mbl pac-
CMaTPUBAEM BEPINUHY v, OyJIeM HOJHUMAThLCS U3 Hee JIO KOPHsl, TI0Ka He BCTPETUM TIOMEYEHHYIO BEPIINHY.
O603HAYMM 34 ¢, KOJMIECTBO HEIIOMEYEHHBIX BEPIINH, 10 KOTOPBIM MbI ycreu npoiitu. [Tocte gero mome-
TUM BCE BEPIIUHBI, 10 KOTOPBIM porn. OKa3blBAETCsI, YTO OTBETOM sIBJISIETCsI CyMMa, k MAKCUMAJIbHBIX
YHUCETI CPEIU Cyy. Hy»KHO JI0Ka3aTh, 9TO JIiJIsl BEPIIUH, KOTOPbIE BOWIYyT B OTBET, ¢, Oy/JIeT paBHO IIyOuHe B
MOMEHT yJlaJIeHHsl B aJI'OPUTME U3 TIpeblLyInero adb3ama. JlokasarebcTBO OCTaBUM YUTATENIO B KAUECTBE
yrnpaknenus :). [Toayanmm pemenne, padorarorree 3a O(n).
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