Ycnosue 3agayn

> 3a4aHo A4epeBo M3 1 BEpLUMH
» HyxHo Bbibpatb napy wucen L n R
» Tem cambim BbIOpaB Bce Bepwmbbl v: L < v < R
» TpebyeTcs yaoBNEeTBOPUTL M NPaBuA:
» Bepwuna v n rnybuna d
» [pasuno (v, d) Tpebyet, yTobbl cpean Bepwnt [L ... R]
CYLLECTBOBANA BEPLUNHA U:

> U — MOTOMOK v
> rybuHa BEpLWMHBI U POBHO Ha d bosiblie rnyOuHbl BepwnHbI U

> Tpebyetcs muHumusmposats R — L
> [lpn paBeHCTBE MUHUMU3MPOBATL L



[Noazapmaya 1

» Orpanundenus: n,m < 50

» [MpeanocunTaem gns Bcex nap sepwuH (v, u), plv]lu] —
ABASETCA N U NPEGKOM U

» Takxe npeanocyntaem raybuny hlv] Bcex Bepnt

» MoxHo nepebpaTtb Bce Bo3MOXHbIe napbl (L, R)

» [ns kaxgoro npasuna nepebpatb Bce Bepwutbl (L, R)
» [MpoBepuTb, 4TO BepliMHaA u yfoBneTBOpsieT npasuay (v, d)
> plv][u] = true
> hlu] = hjv] +d
» Bcero nap O(n?), npaeun m u kaxaoe nNpaeuno nposepseTcs
3a Bpemsi O(n)
» Wroro, Bpems pabotb: O(n®m)



PelueHune bbicTpee

» Moguduunpyem npasuno (v, d):
> Tak Kak raybuna h[v] BepwmHbl v BCerga onpegeneHa
OAHO3HAYHO, TO d MOXHO 3aMeHUTb Ha d + h[v]
» nenepb d — Tpebyemasi rnybnHa BepLHbl U
> [Monpobyem HaiiTu ans kaxgoro L muHumansHbili R, 410
(L, R) ynoBneTBopsieT BCEM MpaBuiam
» MeTop AByx ykasaTeneii
> [lepBbiM ykazaTenem byaem nogpepxusatb L, yBennumsas L
> [pwn yBennyeHnn L, MUHUMANbHBLIA R MOXET TOJbKO
YBENNHUNBATLCA
» [epebop Bcex Takmx nap paboraer 3a O(n)

» OcTanoch TOABbKO HAYYUTLCS onpenensTb, sieasetcs anm (L, R)
xopoLueii napoi



lNoazapaya 2

Orpatuuernsa: n,m < 3000

MNocunTaem ans ka>kAo BepLUMHbI U, KaKWe NpaBuia oHa
MOXXeT YAOBJNETBOPUTH

> coxpaHuTb Ux B cnucok wlu] 3a spemsa O(nm + n?)
» [lasaiite nogaepxueate maccus f[i]:
» f[i] — ckonbko BepwuH u3z (L, R) yaoBneTBOpsItOT NpaBumio
(vi,d;)
> A Takxe MepemMeHHyt 1 — 4NC/I0 NpPaBuJ, KOTOPbIE
YAOBAETBOPEHbI Aist oTpe3ka (L, R)
» Ecnm r = m, 10 oTpesok xopowunii
» [lpu yeenuyenun R B oTpesok pobaesnsieTcs ogHa BepumHa
> HYXKHO Ans Bcex npasui i u3 w[R| ysennunts f[i] Ha 1
> Ecau f[i] cTtano paBHo 1, TO HY>XXHO yBENU4UTL T
» [pu yBennyenun L napo ymenbwunts f[i| ansa scex i us wlL]
» Ecim f[i] crano paBHo 0, TO HYXKHO yMEHBLINTL 7

» Veennuenne L wan R pabotaet 3a O(m), utoro O(nm + n?)



lNoazapmaya 3

> Orpatnyerus: n,m < 200000, y kaxaoi BepwHbI O4NH
pebeHok

» B s7oii nogsagaye us npasuna (v;,d;) MOXHO OCTaBUTb
TONbKO d;

> TaK KakK BCE BEpPLUNHbI C bonblueli rnybuHoi SIBAsOTCS
NnOTOMKaMm
Ka)kgomy npaBuny COOTBETCTBYET POBHO OfHA BEPLUMHA

Ecnn ectb Heckonbko npasua C O4NHAKOBbLIM di, TO MOXXHO
OCTaBUTb TOJIbKO OAHO TaKO€ NpaBuno

> 3HAYMT KAXKAO BEPLUMHE COOTBETCTBYET He Donee 4eM OfHO
npasuio

» Bocnonbsyemcs maccusom f[i] n nepemeHHoii r 3 pelueHus
BTOPOI noAa3agaqu

» Cnucok wlv] umeer pasmep He bonblie Hem 1

» Pewenne pabotaet 3a O(n + m)



[NonHoe pelueHne

> Orpannyenns: n,m < 200000
» PaccmoTpum fBa npasuna, KOTOpble YOOBNETBOPAOTCS obLeli
BEPLUMHON U
» Ecan 661 Taknx He Obino, TO pa3mepbl cnuckoB wlv] pasHbl 1
> W 3agava Obl pelimnacs ONUCaHHBIM BbILLE AFOPUTMOM
» Myctb gea npasuna: (a,d) n (b, d)
» Ecnu a = b, To 0A4HO N3 NpaBUN MOXKHO YAANUTH

> Ob6e BepwuHbl @ 1 b — npeaku BEPLMHBI U
» Ecnmn a # b, 170 ogHa N3 HUX — npefok Apyroii

v

Myctb s(a,d) — MHOXeCTBO BeplumH ygosneTsopsitolmx (a, d)
Myctb a npegok b

> Ttorpa s(b,d) C s(a,d)

> To ectb, (b,d) ynoenerBopero = (a, d) yAOBNETBOPEHO

v

» Ypanum npasuio (a,d)



[lonHoe pelueHue, NpoJoKeHme

» 3anyctum obxog B rnybuHy
» Gynem nopaepxmeatb z[d] — cnucok npasun (u;,d;)
> dl = d
> Ecnu celivac Haxogumcs B BepwinHe v, TO U; — MPEAOK v
> [lpaBuna ynopsigo4um no rnybure u;
» Korpa npuwnn B BepwiHy v ¢ rnybuHoi hlv], nocMoTpum Ha
z[h[v]]
» Ecnun Tam 3anucaHo npasuio, TO ¥ YAOBNETBOPSIET NOC/AEAHEE
npasuno u3 z[h[v]]
» [ns Bcex npaeun (v, d) Hy>XHO 0BHOBUTL z[d)
» Korga Mbl BbIXOAMM U3 BEPLUMHBI U, HYXKHO B 0OpaTHOM
nopsiske yaanutb Bce npasuna (v, d)

» Tem cambimM Mbl noctpoum maccus wlu] 3a O(n + m)

> Obuwee spems: O(n +m)



