Garden

Ha nbaHoTto peweHue Ha yactnuyHure peweHuna
Tarose .
JnHaMmU4HO onTMMUpaHe B AbpBO [enkctpa
AHanus

MHTepecHo e, ye BeposTHO uma u O(N log, N) peweHue cbec Small-to-large naeu, Ho 6u 6uno

MHOFO HeMpUATHO 3a 3MUCAAHe U NucaHe ©). CbLLO, OLLE eAHO MHTEPECHO HeLLO e, Ye MMa peLleHue 3a
NPbYKa, KOETO e C AEMKCTPa, HO He CYMTaM 3@ HY}KHO Aa ro onuLwa TyK. JIOrMYHO e Aa MUCAKUM, Ye ¢; < Cj
3a (i < j), 321,070 B NPOTUBEH C/yYail e MOXKe 43 NOKPUEM NoBeye BbpXOBe 3a No-MasiKa LeHa. Moxe
[a NPensyncAnUM 3a BCEKM BPbX MUHMMANHOTO KOIMHYECTBO e/IeKTPOEHEPrna, HYXKHO, 3a A3 Ce NOKPUAT
BCMYKM BbPXOBE Ha X pascTosiHWe oT Hero 3a Bcako (0 < x < N). Korato Kaxa ,cuna x“ unum nogobex
CMHOHMM, a3 UMaMm B Npeasuna nomna, Koato paboTu 3a X MMHYTU. Korato M3nonssam ,MOKPUT", UMam B
npeaBua BpbX, KOMTO e HanoeH. MpenopbyBam Aa U3YeTeTe Leana aHanu3, Mmakap 1M [4a cTe pewunu
3a/la4aTta 3a HAKOM NoA3a4aumn, 3aLL0TO e CNecTa HAKOU AeTannu, 0bACHEeHW B Ha4YanoTo.

PeweHunAa 3a npbyKa

3agavata OTBCAKbAE Kpelwy 3a AMHAMWYHO ONTUMMPaHe, NMoHe ce Mnoctapax TectoseTe Aa He
no3BonABaT Apyro pewenune (aaHo =~ 600 peaa TecTos reHepaTtop Aa e 6uao AocTaTbyHO). MHTEpecHoTo
€, Ye M 33 NpbyKa, M 33 AbPBO, PELIEHNETO Le NoYHe OT eAHa M cblia 6a30Ba MAaesn, KOATO Le ce
ontummsmnpa. Coblwo, He cbM npeamsuann pewedne 3a N < 75, HO Cbm roToB Aa BUAA WHTEPECHM

pesyntatn ©.
PeweHunesa N < 500

Heka 3a yg06cTBO fa NpeHoMeprpame BbpXoBeTe CNPAMO MO3MLMATAa UM B MPBbYKaTa, KaTo Hak-
nesua ga e 1, a Ha-gecHus pga e N. lWe ¢duKcupame Bogata KOATO NMyckame OT BbpPXOBETe, KaTo
dvKcpame NbpBO BoAaTa Ha BPbX 1, nocne BpbX 2, ..., HaKpas Ha Bpbx N. Lle pasrnegame guHaMMuHO
cbe ctenT dp[BpbX ] [6anaHc ]. BcMuKM NpeAcToAwm AMHAMUYHM LLLe MMAT CbLUMA CTEIT, MaKap Aa umat
pa3/iMyHa peKypeHTHa 3aBucmocT/onTumusaumu. Ako 6asianc > 0, To MABa BOAA OT NPeauLLIHUA BPbX,
KOATO LLie NOKPUE BCUYKM BbPXOBE HaAACHO L0 pa3cTosHMe GaslaHC — 1 OT TeKywWwmA BPbX, BKAOYUTENHO
M camus BpbX. AKo 6anadc < 0, To NpeAULHMA BPbX € B3e/ BoAa ,Ha 3aeM” OT TeKyLLMA BPbX, Taka ye
BCMYKM BbPXOBE B/IABO A0 Pa3CTOAHWe —BalaHC OT TEKYLLMA BPbX CTOAT HeHanoeHu. Ako 6asanc = 0, To
BCUYKM BbPXOBE 40 MPeauLLHMA BPbX Lie Ca MOKPWUTU C BOAA, HO Camua BPbX HAMA Aa 6bae NOKpUT.
ToraBa OTroBOPBT Ha 3agayaTta we Hu e dp[1][0]. Moxe faa duKcMpame KOMKO BOAA Lie MycCHEM OT
TEeKyLMA BPbX U Aa pa3riedame Kak ce NpoMeHs 6anaHCcbT. PasrnekaaHeTo Ha AeTalanTte CbM ro 0OCTaBu

3a Balue ynpaxHeHue ©.
MocturHata cnoxHoct: O(N3)

MmnnemeHTauma: garden_23p.cpp
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PeweHunesa N <2000

TYyK MOKe Aa ce HanpaBAT HAKONKO ONTUMM3aumMK. EAHM OT TAX ca M3N0N3BaHETO HA CErMeHTO
LbPBO UM AEWKCTpa C Pas3/ivyeH CTeWT Ha AMHAMMYHOTO, KOMTO KAKTO Kasax, HAMa Aa pasrnefam B
aHasnu3a. Heka onTMmmusMpame TeKylma CTeUT. EAMH BapuMaHT e Aa ce NpaBAT 3abaBHW MHTEPBaHM
MUHUMYMM, KOUTO YECTHO KasaHo, He CbM pasrniexaan, 3a Aa Mora Aa cv cnects rnasobonus. Bmecto
TOBa MOKe [a Ce NPUIOKUN CTAHAAPTHUA TPMK, KaTO HAaNpPaBMM NapameTbpa 3a 6anaHC 4a e HepaBEHCTBO.
Moske necHo aa ce pokaxe, yde dp[Bpbx]|[6ananc] > dp[Bpbx][6ananc — 1]. 3apagn ToBa Heka
dp[Bpbx][6anaHc] Aa e MMHMMANHOTO MOKPUBAHE aKO BbB TEKYLLMS BPbX BAM3a BOAA CbC CMNA X, 33
KoATO X < GaJiaHC. 3a LeNTa MoXe Ja pasrieaame 3 BapuaHTa:

e [la NoKpueMm Hy»KHWUTe BbpPXOBe CbC cneaBama Bpbx: dp[Bpbx + 1][6anaHc — 1].

e 3a OasaHc < 0, Aa nokpuem 6anaHCbT C MWHMMANHUA Bb3MOXKEH pasxod Ha
enektpoeHeprua: dp[Bpbx + 1][—6anaHc] + c[6anaHc + 1], ako 6ananc + 1 < t[BpbX].

e [la NOKpuMem Bbpxa C MoBeye OT MUHUMASHWUA BB3MONKEH Pa3XOf Ha eNeKTPOeHeprus:
dp[BpbXx][6amanc — 1]. Taka wWwe pasrnegame BCUYKM CNy4aun 33 NyCKaHe Ha BOAA CbC CUNa
—6anaHc + 2, —6anaHc + 3, —6anaHc + 4, .., t[BpbX|. Hukora He e onTumanHo Aa
usnonssame cuna < —6asaHc. 3a Aa fOKaXKa TOBa, NOrefHeTe UAOCTPALMATA OTAONY:
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® YepseHo — MoKkpuUTUTE A0 MOMEHTA.
® CVHbO — NOKPUTHK OT BpbX 4.
— MOKPUTM OT BPBbX BAACHO, B C/y4an
B cnyyas Tekywma Bpbx € 4 M 6asaHC = —2. Ha npumepa e WAKOCTPUPaH Cayyas, KoraTto

nopkueame cbe cuia 2. Tbid KaTo He NOKPMBaMe BCUYKM BbPXOBE BAABO C BOAATA OT BPbX 4, BCe HAKOM
BPBX BAACHO We Tpabsa Aa rv gonokpue (B cayyas ). Taka BogaTta nycHaTa oT BpbX 4 ce obescmucns.

Taka n3KapBame 36 TOUKU. AKO CbCTe3aTen U3MUCIM Noa3agayaTta Cc Tasu uaes, Toi TpyaHo 6u
ocTaHan ¢ 36 To4ku, BepoAaTHO e cturHe ao 100.

MocturHata cnoxHoct: O(N?2)

MmnnemeHTauma: garden_36p.cpp
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PeweHus 3a AbpBO

Heka HaBnesem B no-4bn60KM Boau, 6e3 nosc. [laHo He ce HarbaTaTe ¢ TBbpAe MHoro Boga ©.
PeweHnesa N <75

Lle nsnonssame anHamuyHoto dp[Bpbx][6anaHc]. B gbpBo cTelTbT 61 3HaYen, Ye poauTens
€ OTZan Uau B3en ,Ha 3aem” BoZa OT TeKyLMA BpbX. Heka Aa pa3rnesame Kak ce NPOMEHA PeKypeHTHaTa
3aBMCMMOCT. lMaK pasriekgame CbLMTEe BAPUAHTM — Aa MYCHEM UMW A3 He NYCHEM BOZa OT TEKYLLMA BPbBX.
Mak We ocTaBA No-necHUTe AeTainu 3a Bawe ynpaxeHune ©). U3nbkea cnyyas, kbaeTo Gananc < 0.
ToraBa vma ABa C/lyyas — i@ OTA3AEM B3eTaTa BOAA ,Ha 3aemM” OT TEKYLUMA BPBX, U HAKON ApbX BPbX B
noaAabpBOTO My. MO-MHTEpECeH e Cay4Yas, KbAeTo BogaTa uaga oT NoAAbpBOTO. TOrasa Le e HyXKHO Aa
“3/113a BoAa OT CaMO OT JeLaTa Ha TEKYLLMA BPbX. 33 Aa pasriedame c/y4as, Korato NokprMBame BoAata
OT = 2 BbPXa, NorneAHeTe UACTPALUATa OTAONY:
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® YepseHo — [IOKPUTOTO OT BbPXa, OT KOWTO 13133 NO-MasiKo BOAaA (B ciyyan 8).

® CWHbO — TeKyL BpbX (B cyyan 2).

— MoOKpMTOTO OT BbpXa, OT KOMTO M3M3a NoBeye BoAa (B cayyas ).

KaKTo moxXe aa ce BUAM OT MNOCTPALLMATA, TEKYLLMA BPDBX € 2 un 6asanc = —1. JeTteTo oT KoeTo
M3/11M3a noseye BOAa LWLe NMOKpPUe BCUYKU BbpXoBe M3BBH NOAABPBOTO, KOUTO U Le NOKPUe OeTeTo, oT
KOETO 13/1n3a NO0-MaJiko BOAa. 3apap,M TOBa HAMaA HyXad Aa B3MMame BOAa ,,Ha 3aem” oT noBeye oT eauH
BpbX. HMLLO He Npeyn BOAA Aa M31M3a OT NOAABPBOTO Ha NoBeYye OT e4HO AeTe — MNOHAKOra We e HYXXHO
3a NOKpPMBAHE Ha CamOTO NoAAbpPBO. 3a uenta we d)MKcmpame CnnaTta Ha BOAATa, KOATO We nyCKkame OT
TEeKyLWHMA prx/u.l,e M3113a OT HAKOE OT AelaTta my. ﬂ,OB'prIJBaHeTO uee, I'IO3Hal7ITe, 3a Bawle yrnpaxxHeHune.

PelueHneTo, BEPOATHO MO MHOTO IOTMYHA MPUYMHA, 33 KOATO He OTAE/IMX Bpeme Aa A OCMUCAS,
He MmuHaBa TectoseTe 3a O(N3) cnoxHocT, Ho xBawa TecToseTe, npeasuaenn 3a 0 (N*) cnoxHocr.
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MocturHata cnoxHoct: O(N#)?
MmnnemeHTaumsa: garden_40p.cpp
PeweHune 3a N < 500

3a noasafayaTa MOXKe [a Cce HanuLIaT MHOMECTBO ONTUMM3aLMKM, HO HE cHMTaM, Yye Te
3acny)aBat ga 6baat onmcaHu. AKo cTe NI0BONUTHU, MOXKe Aa CpaBHUTE pelleHMATa MU 3a Tasu U
npeaviuHaTa noAasagaya v aa BuauTe camarta onTMMmnsaums.

NocturHata cnoxHoct: O(N3)
MmnnemeHtauma: garden_65p.cpp
Pewennesa N < 2000

3a ga onTMMM3NPame AUHAMUYHOTO, LLLe U3NOoA3BaMe CbllaTa ONTUMMN3ALIMA, KOATO
M3nonssBaxme nNpu npbyKkarta. CayyamTe, KOUTO pasrieaame, ca UAEHTUUYHKU Ha peweHneto 3a N < 75.

NocturHata cnoxuoct: O(N?)
MmnnemeHTaumsa: garden_100p.cpp

MN.M: No MmnanemeHTaUMOHHU NPUYUHMK, B MOBEYETO MW pPeELUEeHMA pasgennx An-To Ha Ase
byHKUMK, cboTBETHO plus M minus, CbOTBETHO 3a c/AyyauTe KbaeTo 6ajsiaHc > 0 u 6asanc < 0.
MapameTbpa Ha Minus BCbLLHOCT € paBeH Ha —b6aJiaHC.

M.MN Ne2: 3agavata e cTapa, Ha OTHOCUTE/IHO FOAMHA M NONOBUHA, KaTO MPETbPNA MHOXKECTBO
TpaHbOpMaLMM B YCNOBUETO, CMUC/IEHO U CHOXKETHO. AKO BM € II0O0NUTHO KaKBU Ca, MOXe A3 MU nuLieTe

¥ Aa BM nokaxa ©.

Asmop: bopuc Muxos



