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B neppoii noazagaie y eCTh TOJILKO OJUH TUII IIPOAYKTOB. Hy2KHO IIpOCTO NPOBEPUTH, MOXKHO JI ChECTh
9TOT THUIT TPOIYKTa. 3a BpeMsl t] BCe YIACTHUKE SKCIEAUIIMA CMOTYT CheCTh € - {1 HOPIHIL, TOITOMY €CJIn
k1 < ¢+ ty, 1o orBer 1, unade orser 0. Bpemsi paborst sToro perenust O(1).

Kak st MHOXKECTBa THIIOB MPOJYKTOB IIPOBEPUTH, MOXKHO JIH €r0 CbeCTh MOJHOCTBIO? [lycTh MHO-
2KECTBO COCTOUT M3 11 TUIIOB IIPOAYKTOB, TAKUX YTO BPEMsl, 38 KOTOPOE OHHU LOPTATCA 3TO t1,to, ..., tm,
KOJIMYECTBO HOPIUI IPOIYyKTOB k1, ko, ..., kmy, coorBercrBeHHO. OTCOPTUPYEM KX 110 BO3PACTAHUIO Bpe-
MEHH, TO e€CTh MycTh t1] < tg < ... < ty,. 3amernm, 910 1 Beex 1 < ¢ < M JOKHO OBITH BBIOJIHEHO,
aro k1 4+ ko + ...+ k; < ¢ t;. DTO TaK, MOTOMY YTO BPEMSI, 38 KOTOPOE Mbl CMOXKEM €CTh IIE€PBbIE ¢ TUIIOB
[IPOJLYKTOB 3TO t;, IIPH 9TOM 3a 3TO BpeMsl MbI JIOJI?KHBI OYyIeM CbeCcTh Kak MUHUMYM ki + ko + ... + k;
nopuuii. JIokaxkeM, 9TO 9TO TaKKe sIBJISIeTCsS JOCTATOYHBIM YCJIOBHEM TOT'O, YTO MBI CMOXKEM BCE ChECTb.
Samernm, uto k1 < ¢-t1, IOITOMY 3a IEPBBIE t1 JTHEH MBI CMOXKEM CbhECTh BCE MOPIMH MPOyKTa IEPBOTO
Tuia. 3areM, Tak Kak ki + ko < ¢ - tg, MBI 3a IIepBLIe ty JHEH CMOXKEM ChEeCThb BCE IIOPIUU IIEPBOrO U
BTOPOI'O THUII&, TAK KAK Ha IMPOJAYKTHI IEPBOTO TUIA MbI TIOTPATUIN POBHO ki BO3ZMOXKHOCTEH CbeCTh OIHY
nopruio. M Tak 6ymer st 100010 i: MOCKOAbKY ki + ko + ...+ k; < ¢ - t;, MBI CMOYXKEM CbeCTb 3a t; JHei
BC€ IIPOJIyKTHI MIEPBBIX § THUIIOB, IOTOMY UTO MBI CheJU BCE MPOIYKTHI IEPBbIX ¢ — 1 TUIIOB, IOTPATUB HA
910 poBHO k1 + ko + ... + k;—1 BO3MOXKHOCTE ChECTH OKHY HOPIIHIO.

Bo BTopoit noazagade mnepebepeM Bce 2™ MOJAMHOXKECTB THUIIOB IPOAYKTOB. Jljisi KarkJIoro u3 HUX, 34
Bpemst O(nlogn) wim O(n) (ecau mpeIBapUTEIHEHO OTCOPTUPOBATD BCE t;) MBI CMOYKEM OMPEETUTh, MOK-
HO JIH C'bECTh BCE HOPIUMU BHIOPAHHOI'O MHOXKECTBa, TUIIOB HPOAyKTOB. Cpemu BceX TaKUX ITOAMHOXKECTB
HaiieM IOJMHOXKECTBO MaKCHUMAaJIbHOIO pasMepa, 3To OymerT oTBeToM. Bpemst paboThl 3TOrO peIleHust
O(2™n).

Iljist TOro, YTOOBI PEIIUTH TPETHIO IMO3aJady, OTCOPTUPYEM Bee f; 10 BO3pacTaHWi0. MBI JIOJIXKHBI
BBIOPATh HEKOTOPOE IIOAMHOXKECTBO THUIIOB IIPOAYKTOB, KOTOPOE YIOBJIETBOPIET IIOJIYUYEHHOMY HAMU KPH-
reputo. Obo3uauum 3a T = t, — MakcumajbHoe 3Hadenue t;. ITo orpanmyennsim sroii noazagaun T < 2000.
[Mocuuraem dpli][s] — MakcuMaIbHOE KOJUIECTBO THIIOB IPOJLYKTOB, KOTOPOE MOXKHO BBIOPATDH, TAK 4TOOBI
€ro MOKHO OBbLIIO CheCTh, CyMMa 3Ha4YeHHi k; 10 BceM IPOJyKTaM U3 MHOXKECTBa PaBHA S U IPOJYKT ¢ 3TO
MaKCHMAJIbHBI HOMED MPOAYKTA, B3ATHIA B MHOYKECTBO. DTHU 3HAYEHUs MbI OyaeM cuuTarh misd 1 < i < n
ul < s <T. Torma dpli][s] = max dplj][s — ki) + 1, ecm s < t; u dpli][s] = 0, unage. Dro nO3BOJISAET

<

HAM BBIYHCIIUTH Bee 3Hadenns 3a spemst O(n?T), 4To HEIOCTATOMHO YTOOBI PenmiTh 3ajady. s Toro,
9TOOBI YCKOPUTH BbIUKCIIeHNe, 0bo3HaunM pre f[i][s] max dplj][s]. Torma dpli][s] = prefli — 1][s — ki] + 1
I

u prefli][s] = max (pref[i — 1][s], dp[i][s]). Beraucaum 3nauenns 3a spemst O(n1') u orBeToM OyjeT sB-
asaThest MakeumyM dpli][s] mo Bcem 1 <i<n,1 <s<T.

[Iponyctum gerBepTyIo moji3ajady u pa3dbepeM cHadaja HATyi0. B 9roit nmomsanate Bce 3HaAYEHUS 1
copnaaror. O6o3HaunM ux 3a t. Torma B 3TOM cjIydae KPUTEPUEM TOTO, ITO MBI MOXKEM ChHECTb BCE IPO-
JYKTBI, KOJIMIECTBa KOTOPBIX k1, ko, . . ., Ky SBJISETCS OIHO HEPABEHCTBO, & UMeHHO k1 +ko+. ..+ k,, < c-t.
To ecTb MBI XOTUM B3SITh KaK MOXKHO 0OJIbIIIE€ THIIOB IIPOyKTOB, TAKUX, YTO CYyMMa UX KOJUIECTB HE IIpe-
BBITAET ¢ - t. JIJIT 9TOTO MOYKHO BOCITOJIB30BATHCS YKATHBIM aJTOPUTMOM: OTCOPTHPYEM BCe 3HadeHus k;
u OysieM HaOUPAThb UX OT MEHBIEro K OOJIbIIEMY, [TOKa CYMMa He MPEBBICUT ¢ - t. ACUMITOTHKA pEIeHusT
sroit momzamatu O(nlogn).

ajtee mpuBeieM KOHIIENIWIO MTOJTHOTO perterns. OTCOPTUPYEM BCE THUIBI MPOJIYKTOB 0 YOBIBAHUIO
BPEMEHHU, 33 KOTOPOE OHU IOPTATCS, TO €CThb t1 > to = ... = t,. Bymem mepebupars ¢ or 1 mo n u
CMOTPETH, KaKMe POJYKTHI HAJ0 €CTh B OOPATHOM TOPSIIKE BpEMEHU. ByneM XpaHuTh MHOXKECTBO THUIIOB
MPOJLYKTOB U JIJIsT KayKJIOTO THUIIA CKOJIBKO €Ille MOPIHil 3TOro Tula ocrajoch. llepebupast ¢ qo0aBuM THIT
[POJLYKTA ¢ U TO, 9TO OCTAJIOCH k; OpIwit 3roro tuta. Tereps 10 ciepyonero J00aBIeHns THIIA TPOJLyKTa
MBI MOYKEM CbeCTb ¢ - (t; — t;_1) noprumii (mosoxkum ty = 0). 3amMeTuM, 4TO Telepb BBIIOJHO HAYATh €CTh
T€ THUIBI TPOJAYKTOB, KOTOPBIX OCTAJOCH MEHDINE BCEro, TOTOMY YTO Pa3HbIE THUIBI MPOJYKTOB K ITOMY
MOMEHTY PaBHbBI MEXKJTy COOOI U HEBBIT'OJIHO €CTh THUIl, KOTOporo 6osbine. [ToaTomy OymeMm ecTb MPOLYKTHI
B TIOPSIJIKE BO3PACTAHUS OCTABIITUXCS TOPIHH 9TOTO TUIIA, TIOKa KOJUIECTBO TMOPIIHIL, KOTOPHIE MBI MOYKEM
ceifuac cbecTh He OyyieT paBHO () WM [TOKA BCE TUIBI MPOJAYKTOB HEe KOHUYATCHA. Kc/im MBI J10e/laeM KaKOii-
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TO THUII MPOJIYKTOB, TO JI0OABUM €ro MHJIEKC B OTBET. TakuM 0OpPa3oM Mbl IOJYyYUM MHOXKECTBO THUIIOB
IIPOJIYKTOB MAaKCUMaJIbHOT'O pa3Mepa, KOTOPOe MOYKHO CheCTb.

st perteHnst 9€TBEPTOM MOAIPYIIIBI MOXKHO HAWBHO PEAJU30BATL ITO peleHne — OyaeM XPaHUTb
MAaCCHB THIIOB IIPOJYKTOB U KOJMYECTBO OcCTaBIIUXCs noprwmii. 1Ipu BeiObope Tuia mpojyKTa, KOTOPBIN
HAJI0 ChECTh, JIMHEHHBIM [TOMCKOM HalIeM MUHMMAJJIbHOE KOJMIECTBO U OYIeM e€CTh MOPIIUIO 3TOTO THIIA.
Torpa peasmzariust 3Toro perrenusi OyjieT paboTaTh 3a BpeMs O(n2).

J1Jtst TIOJTHOTO perrieHus 3a7a49u OyaeM XPaHUTh TUIBI IPOJIYKTOB B CTPYKTYPE MAHHBIX S THUIIA, HAIIPHU-
Mep, std::set, copTUpys UX 110 KOJIMYECTBY OCTABIIUXCS HOPIU 3roro Tuna. [Ipu mobaBjeHun HOBOro
THUIIA, TPOCTO TIOJIOKUM €r0 B S, €CJIM Mbl XOTHM CbeCTh ¢ - (t; — t;_1) mopuuii, OyjeM BbIHUMATH U3 §
THII TPOJIyKTa ¢ MUHUMAJIbHBIM KOJIMYECTBOM OCTABIIUXCS MOPIHI U €CTh. Kc/im KOJM4ecTBO OCTaBIINXCS
nopruit 6ynmer pasao (), To He OyleM BO3BpAIaTh TOT TUI B §, UHAYE BEPHEM C HOBBIM KOJIMYIECTBOM
ocrapiuxcs moprwit. CymmapHoe BpeMst paboThl Takoro perienust oyaer pasao O(nlogn), moromy 4To
KaXKJIBIIl TUII TPOJYKTOB Oy/ieT yiajeH u3 s He 6oJjiee OJHOTO pa3a u MBI 1 pa3 OyjieM JT00aB/IsSTb THIL B §
7 1 pa3 OOHOBJISITH KOJIMIECTBO OCTABIINXCS ITOPITHIA.
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