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Ba,u,aqa 5. YnunTtka Ha ckJioHe

[ToceTum Bce BEPIIUHBL IepeBa C IIOMOIILIO PEKYPCUBHOTO 00X0/1a B TJIyOUHY, TIO/ICIUTHIBAs KOJIUIECTBO
[IOBOPOTOB, BCTPEYAIOIINXCS Ha IIyTH K KaXKJ0i BEpIIIHE.

st aToro OyleM mepenaBaTh B PEKYPCUBHYIO (DYHKIMIO 00XO/a, MOMHMO CAMOI BEPIIUHBI, TaKKe
KOJINYECTBO YK€ MPOIAeHHBIX IIOBOPOTOB U HAIpPaBJIEHHE CIIyCKa, BHIOPAHHOE B IPEIbIAYIIEH BepIInHe.
Hauném pekypcuBHBIil 06X0] ¢ KOPHsI JiepeBa (BepiuHbl HoMep 1), IPUHSIB 3a IPeIblIyIlee HAllPaBIeHHe
CIIyCK& CIEIAJbHOe 3HAUYEHNE «CIIYCK OTCYTCTBYET».

Tak>ke PyHKIUsT pEKypPCUBHOIO 00X0/1a B IIyOHHY OyAeT /il KarKI0i BepIIMHbI BO3BpAIlaTh KOJInJe-
CTBO JINCTHEB B €€ MOJJAEPeBe, B KOTOPHIX MOXKET 3aKaHINBATHCS MOAXOMAININI MapIipyT. Eciaun BepiimHa
SABJISIETCsI JIUCTOM, TO (byHKIHsI Bo3ppaimaer 0 mim 1, B 3aBUCHMOCTH OT YHCJIa COBEPIIEHHBIX IIOBOPOTOB,
a JIJIsT IPYTUX BepIInH (DYHKIMS BO3BPAIAeT CyMMY 3HaUeHUH (hyHKIU [1JIsT €€ MOTOMKOB. DTO 3HAUEHUE
OyJieM cpa3y Ke COXPaHsITh B MACCHBE, YTO MO3BOJIUT OTBEYATh Ha KaXK/IbIi 3ampoc mocste sroro 3a O(1).
Taxkum 06pazom, ciaokHOCTH perterust oyger O(n + q).

3apava 6. KoHdepeHuuns

Jlytst pertieHnst TOM 331241 BaXKHOM 1moa3aiadeil OyieT onpe/ie/ienre pa3Mepa MakKCUMaIbHOIO COBMECT-
HOTO MHOYKECTBA JIJIsi IPOU3BOJILHOTO HAabOpa oTpe3koB. Jljis pernteHus 3Tol M03a/ a9l MOYXKHO BOCIIOJIb-
30BaThCs KaJHBIM ajropurMoM. CHadajia HaJI0 OTCOPTHPOBATH BCE COOBITHSI 1O yBeJIUYeHUIO 1;. Ilocte
9TOr0 HaJIO 1epedpaTh OTPE3KU B IOPSIIKE COPTUPOBKYU U OPATh OYEPEIHON OTPE30K B OTBET TOJILKO, €C-
JIL OHO HE IlepeceKkaeTcs ¢ mpedbayruM. HecioxkHo moka3aTh, 9TO JAHHBIN KaIHBIA aJrOPUTM BCErIa
HaXOJUT KOPPEKTHBIM OTBET K MOA3aJIatde.

T'pynma 1. HUKakue aBa OTpe3Ka He IepeceKaroTcs

st perienus 1033191 JOCTATOYHO 3aMETUTh, UYTO CaMO OIDAHMYEHHE T'OBOPUT O TOM, UTO BCe
OTPE3KHU JIEKAT B MAKCUMAJILHOM I10 pa3Mepy MHOXKECTBE HEelepPeCceKaloluXCcsl OTPE3KOB, ITI03TOMY VIAJIIB
mobble § U3 HUX, TIOJTyIUM KOPPEKTHBIN OTBET IO/ yCJIOBUS 3a/atH.

I'pymna 2. n < 20: O (nlogn2™)

Iltst pertenust iepebOPHOiT MOA3a1a491 JOCTATOYHO [IepedPaTh MHOXKECTBO OTPE3KOB, KOTOPOE OCTAHEeT-
sl IoCJIe yyaJieHust (a MMEHHO, nepebpaTh Bee MOJMACKH UCXOJHOTO MHOXKecTBa). [liist mpoBepku orBera
Ha OCTABIIIEMCs] MHOXKECTBE HYKHO BOCIIOJIb30BAThCsI OIIMCAHHOI BbIie posepkoit 3a O (nlogn).

I'pynma 3. n < 30: O (nC’Qﬂ)

[Tepebop u3 mpeabIayITeit ToArpyIITbl MOYKHO ONITUMI3UPOBATD: BO-TIEPBBIX, 3aMETUB, YTO MbI KaXK IbI{
pa3 copTUpyeM BCe OTPE3KHU I10 IPABOW IPAHUIlE, MOXKHO OTCOPTUPOBATH UX TOJBKO OJUH Pa3, n3baBuB-
IIUCH OT JIOTAPU(PMUIECKOTO MHOXKUTEIS B ACUMIITOTHKE.

Kpome sToro, MO2KHO ONTUMHU3UPOBATL I1€PEOOP, MEPENNCaB ero Kak 1epedop ¢ BO3BpAIEHUEM: Ha-
[UIIEM PEKYPCUBHYIO (DYHKIIMIO, KOTOpas OyeT nepebuparh Bce MOAMHOXKECTBA U MAPAJIIEbHO C 9TUM
O/ IEPKUBATE PA3MeP MAKCUMAJILHOTO COBMECTHOIO MHOXKECTBA. UTOObI mepebop ObL1 9D dEKTUBHBIM,
Oy/ieM BBIXOJIUTH U3 PEKYPCHH, €CJIU JaJbHEHInil mepedop He 1acT HaM KOPPEKTHOI'O MOIMHOXKECTBA.

Takoe perenne epedbepér Bce BaJIUIHBIE Cﬁ/ 2 [IOJIMACOK M HAWJIET OTBET ObICTpEE, YeM IIPEJIbILYIIeE.

T'pynma 4: orpe3kn o6pa3yioT APEBOBUIHYIO CTPYKTYPY, 1 < 500

Orpanndenne «B kaxxmoit mape MeponpusaTHii U060 OHO MEPOTPUITHE HAKPBIBAET JPYTOe, OO OHH
HEe TIEePECceKaIOTCs, CYIECTBYET MEPOIPUsITHE, KOTOPOE HAKPBIBAET BCE OCTAJIbHBIE» TOBOPUT O TOM, UTO
OTPE3KHU MOXKHO M300pa3uTh KaK JEPEeBO BJIO2KEHHOCTH. B TakoM JiepeBe Jjist KayKJIOI'o OTpe3Ka, KPOMe
KOPHEBOT'O, MOYKHO BBIJEJIUTH €r0 HEMOCPEJICTBEHHOTO MPEIKA — OTPE30K, B KOTOPOM OH JIEYKUT.

HerpymHo BuaeTh, 9TO B TAKOM JIepEBE MAKCUMAJILHBIM COBMECTHBIM MHOYKECTBOM OyJ/IeT KOJIMIEeCTBO
JINCTBHEB.

3aMeTuM, 9TO eCJIA MbI ITOJIY THJIH KAKOe-TO MHOXKECTBO PadMepa 1, y KOTOPOTO pa3Mep MaKCUMAaJIbHOIO
COBMECTHOTO MHOXKECTBa, paBeH k < M, TO MOXKHO BBIKMHYTH KaKOW-TO OTPE30K U3 N — Kk He JIeKallux B
MaKCUMaJIbHOM COBMECTHOM MHOXKECTBE OTPE3KOB U MBI BCE PABHO ITOJIyYIUM MHOYKECTBO C OTBETOM K.

Torma Bocmob3yeMcs IUHAMAYECKIM ITPOTPAMMUPOBAHIEM 1O MOJIEPEBBSIM U BBIMHUCINM I KazK-
JION BepImmHbl U caemayoonyo Beauanny: dp[u] [1] — MakcuMaJjbHBIR pasMep MHOXKECTBa B IOJJEpeBe
BEPIIUHDI U, JIjIsi KOTOPOTO OTBET paBeH [.

Tpynma 7: n < 5000: O(n?)
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Jnst pemennst mogzamadu ¢ n < 5000 Bocmosb3yeMcs ciiemyrolneil maeeil: HaiieM MHOXKECTBO S

Ha KOTOPOM Dpa3Mep MaKCHMaJIbHOT'O COBMECTHOT'O MHO2KECTBa < % 1 MHO2KECTBO S2, Ha KOTOPOM 39TOT

pasmep > %%, e ans — pa3Mep MaKCHMaJIbHOTO COBMECTHOTO MHOMKECTBa Ha HMCXOJHOM MHOMKECTBE
OTPE3KOB.

Bynem nocrenenno mpeobpa3oBbIBaTH MHOXKECTBO U3 S1 B S9.

st sTOr0 MBI OyJ/ieM OpaTh MPOU3BOILHBIN 3JIEMEHT t] U3 S, KOTOPBI HE JIEXKUAT B Sg U 3aMEHSATH
€ro Ha JIEMEHT ty U3 Sg, KOTOPLIA HE JIEXKUT B S1. 3AMETHUM, UTO IIPU yAAJEHUU ] U3 S] OTBET MOYKET
TOJIbKO YMEHBIIUTHCS, & [10CJIe BCTABKU B §1 dJIEMEHTa to OTBET MOXKET TOJIBKO yBesmduTbcs. HerpysaHo
3aMeTUTh, YTO IPH MEPEXOJie OT S K ] — b1 + to oTBeT momensiercss He GoJiee, yeM Ha 1 (B J00yI0 U3
cropoH). Takum 06pa3oM, B KAKOW-TO MOMEHT BBINOJHEHHS TPeoOpa30BaHUil MBI HaiileM MHOYKECTBO, HA
KOTOPOM OTBeT OyjieT POBHO “52.

Peajmsanus JaHHOTO alropuTMa 6e3 onTuvumsanmii qaet nam acumnrotuky O(n?logn), Tak Kak s
KaXKJIOT'0 U3 1 MHOXKECTB MbI OyJIeM 3aIyCKaTh YKaIHBIH ajropuTM. JaHHOE pelierue mpu XOpoIiei peaJin-
3ATIAH TTPOXOTAT TO/ITPYIIITY, HO 9TOOB! JO6UThCsT urcToit onernkn O(n?), 10CTATOYHO B JKa/THOM aITOPUTMe
HE 3allyCKaTh COPTUPOBKY KaXKJbIil pa3, a IPEeJIIoICINTATD TOPSI0K COPTUPOBKU OTPE3KOB.

ITonnoe pemenne: O(nlogn)

,ZLHH IIOJIHOT'O pelIeHud caejiaeM CJIe1yIoInM 06pa30M: Haﬁ,ﬂ,eM IepBbie % OTPE3KOB C IMOMOIIBIO

ans
Ka/IHOTO aJITOPUTMA [P COPTUPOBKE 110 IPABOMY KOHILy I IPOXOJY CJI€Ba HAIIPABO, & TAKIKE MepBbie 157
OTPE3KOB IIPU COPTHPOBKE I10 JIEBOMY KOHILYy ¥ IIPOXOJy crpasa Hajeo. HazoséM st MHOXKecTBa L 1 R:

— . ans
L] = |R| = oz,

Torjia Bce ocrasbHble OTPE3KH MOYKHO Pa3OUTh Ha JiBe IPYIIILL T, KOTOPOE [EPECEKAIOTCS ¢ KAKUM-TO
orpeskoM u3 L, u Bce octanbuble. Hazosém stu rpynnsl L' u R'. 3amerum, uro |L|+ |L'| + |R| + |R/| = n.
A smaunr, uro 6o |L| + |L'|, mbo |R| + |R|' 6yner ne menbine, yem . To ecTh, MOKHO B3ATH GOIbIIee
u3 MHOoxkectB LU L' u RU R/, orBer B HEM OyJeT MCKOMBIM, HO CAMO MHOXKECTBO MOYKET IPEBOCXO/UTH
TpebyeMElii pasmep B §. B TakoM cirydae mMPOCTO BBIKMHEM H3 HETO KAKIe-TO OTPE3KH, KOTOPBIE He JIEZKaT

B OTBeTe, YTOOBI OJIYIUTh TPEOyeMblil pa3mep.

3apaya 7. 916,10kn No KOp3nHam

Ilonzamaua 1

B sT0it 013884 1151 HAXOXKACHUST OTBETa Ha 3alIPOC, MOKHO OBLIO UCIIOJIL30BATh Hepebop BCeX BO3MOZK-
HBIX BAPMAHTOB PACIPEJIEJUTh S0JOKU 110 JBYM KOp3UHAM (M YacTh OCTABUTH Ha croJie). Torma Hy:KHO
Oyzser nposeputh, 9To Bee napbl (z,y) (0 < x < a, 0 < y < b) gBAAIOTCS JIOCTHXKUMBIME. Takoe perienue
paboraer 3a O(3" - n - q).

z2=0

Bo Bcex momzazadax, KpoMe MocjeaHel, rapanTupyercs, 9ro z = (0. DT0 03HAYaeT, YTO 3aIlPOChl JAHbI
B HE3aKOAMPOBAHHOM Buje. M MOXKHO oTBedaTh Ha HUX B «oddaiiHe», TO eCTh CHadaJa CYATATh BCE
3alIpoChl, IIpNu HeO6XOﬂI/HVIOCTI/I nepeynopaa09uTb, BbIYUC/IUTL OTBETHI, 1 B KOHII€ BbBIBECTU BCE€ OTBETLI.
MpI OyzieM ITOJIb30BATHCS ITUM JJIsl TOT'O, YTOOBI BBIYKMC/ISITH OTBETHI Ha 3aIIPOCHI B IOPSIIKE BO3PACTaHUs

k.

k=108

B nomzagadax 2-9 rapaHTHPYyeTCs, 9TO BO Beex 3ampocax k = 108, Dro o3HavaeTr, 4T0 B KazKI0M 3a1poce
MBI PACCMATPUBAEM IIOJIHOE MHOXKECTBO siOJIOK, JaHHOe B Tecre. lloaTOoMy, MOXKHO CcHadaja oOpaboOTaTh
BCe sI0JIOKHU, BBIUYUC/INTE KaKyIO-TO MH(OPMAIIAIO JIJIsT ITOJTHOINO MHOXKECTBa sI0JIOK, W IIOTOM OTBEYaTh Ha
3AIIPOCHL.

ITpousBosbHBIE £

B nmomzamagax 10-17 k B 3ampocax MOryT OBITH IIPOU3BOJILHBIME, HO BCe elre BepHo, uTo z = (. IToaTomy,
MBI CIUTAEM BCE 3aIIPOCHI, IIEPEYIOPSI0YUM UX [0 BO3pacTanuio k. 3areM, BO3bMEM IIYCTOE MHOXKECTBO U
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OymeM m100aBIATh Tylda sIOJIOKM B ITOPsIIKe Bo3pacTanus Beca. U mepen TeM, Kak 100aBUTh HOBOE SIOJIOKO,
BBIYMCJIAM OTBETHI HA BCE 3aIIPOChI, B KOTOPBIX k MeHbIIe, YeM Bec J00aBJIsIeMOro si0JI0Ka, M Ha KOTOpbIE
MBI HE OTBE€THUJIN PaHbIIIe.

b=20

Cayuait b = 0 aBiistercsa ogHOMEPHOI 3ajiadeil. B ogHoMepHOi 3a1a9e MOXKHO HCIIOJIb30BaTh JOCTATOTHO
IIPOCTYIO 2KaHOCTDb. Bymem mo/iiep:knBaTh MUHUMAJIBHYIO CYMMY, KOTOPYIO HEeIb3st coOpaTh. s mycroro
MHOKEeCTBa 9T0 1. 3areM MOXKHO I00aBJIATH A0JOKH B IOPSIIKE BO3PACTAHUS BECA U II€PECUNTHIBATEL ITY
BEJIMYUHY.

Prok3ak

Ilomzagayun 4-6 u 11-14 paccumTanbl Ha PEIIEHUs, UCIOIL3YIONINE METOM AMHAMUIECKOTO ITPOrPpaMMU-
poBaHMsl. A MMEHHO, peaJim3yIolue JBYXMEPHBIH «pIOK3aK». B TOM umciie, ¢ OUTOBBIM CXKATUEM JIJIsT
YCKOPEHUA.

ITonnoE pemnienue

OILHI/HVI U3 IIOAXO/J0B K PEIIEHUIO ABJIACTCA aHaJIN3 MUHUMAaJIbHBIX 110 BKJIIOYCHUIO HEnAeaJIbHBIX I1ap. EC.HI/I
MBI HAyIHUMCs HOIIEPXKUBATEL TAKOE MHOXKECTBO I3, TO IJjIsi OTBETa Ha 3aIpoc, HY>KHO OyIeT MPOBEPUTD,
ectb Jit B B anemenr (z,y): x <auy < b.

Bosbmem mycToe MHOXKECTBO sI0JI0K, 1 OymeM 100aBJIATD TyAa sOJOKHU B HOPSIKE BO3PACTAHUS Beca.

(2
/1o KaKoro-To MOMEHTA JOCTHZKUMBIME OyILyT SIBIATHCA BCe Hapel (2,y): ¢ +y < ) w;. A UMEeHHO, IIOKa

j=1
i—1
5,
IUI BeeX s1610K Ha npedukce Gyaer BepHO, 9TO w; < V‘lz | + 1. Bnauur, B sro (0,5 + 1), (1,S5), ...,
(r,S+1—2x),...,(S4+1,0), pne S — cymma BecoB J106aBJIEHHBIX sIOJIOK.

3areMm, Korja Mbl BIEpPBbIe BCTPETUM sA0JI0KO, JJIsi KOTOPOTO TAKOW KPUTEPUil HE BBINOJHEH, MHOKe-
cTBO B HavyHET M3MEHATBHCs cyejyionmuM obpaszoM. Bee maper (z,y) uz B, Jyisi KOTOPBIX BEpHO w; < Z,
upespararcsd B (r + w;,y). Bee napbl, jyist KOTOpbIX BepHO w; < Y, npesparsrcs B (z,y + w;). [Ipuaem,
KazKJiasg TOIKa OyIeT OTHOCUTHCS MAKCUMYM K OJJHOMY U3 3THX JBYX CJIyYacs.

Eciun nojyiep:kuBate B Kak MHOXKECTBO TOYEK B MACCHBE, TO MOXKHO CJeIaThb DEIIeHne 3a
O(n-C+q-logC), rne C — orpannvenne Ha a u b.

Eciin nojyiep:kuBarh B Kak MHOXKECTBO TOYEK, HO B KAKOH-HUOY/b CTPYKTYpE JAHHBIX, TO MOXKHO
caenars perrerne 3a O(n -log C' + ¢ - log C).

Yro6bl penTh 3a/ady [IpH MAKCUMaJIbHBIX orpannyeHnsx Ha C', Hy>KHO XpaHuTb B kak HaboOp juaro-
HAJIBHBIX OTPE3KOB. DTOrO y¥Ke JOCTATOTHO /IS OJTHOTO PEIIeHUsT, HO JOMOJHATETHHO MOKHO 3aMETUTD,
YTO KOJIMYECTBO TAKUX OTPE3KOB B B He Oyjer npesbimnarh log C' B culy 0COOEHHOCTEH T1epecTPOCHUS.

IIpousBoJjibHOE Z

Yrobbl pernurhb 3a7ady IpU IPOU3BOJBHOM 2z, HY?KHO KCIIOJIL30BaTh pemrenne g z = (0, HO cHadasa
obpaboraTh Bce SI0JIOKHU U 3alOMHUTD BCE TPOMEXKYTOUHBIE COCTOSIHUSI CTPYKTYPBI IAHHBIX, a8 TTOTOM OTBe-
9aTh Ha 3aIPOChI, OOPAIIAsICH K HYXKHBIM BEPCUSIM CTPYKTYPHBI JaHHbIX. [T 9T0r0, MOYXKHO JTubO cleiarh
CTPYKTYPY J@HHBIX HEPCUCTEHTHOM, JITOO BOCIIOJIb30BATbCS TEM, UTO €CJIM XPAHUTh B Kak Habop oTpes-
KoB, ero pasmep 6yzuer O(log C'), 1 IpOCTO COXPAHUTDH BCE 1 MHOYKECTB.

AJIbTepHaTI/IBHaSI naesd IoJIHOIo penieHumnsd

YrBepKaaercs, 9to napa (a,b) sBisieTcss mMIeasJbHON TOrja M TOJBKO TOrJA, KOTJa st BeeX (x,Yy):
0 <z <aun0 <y < b eemonaeHo cieytomee. CymMMa BecoB siOJIOK € BeCAaMU HE TPEBBIMIAIIUMA
min(k, max(z,y)) He MeHbIIE, YeM T + Y.

Ha ocnose 3Toit uaen Tak>Ke MOXKHO PeaJIi30BaTh IOJIHOE PelleHHe.
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3ap,aL|a 8. BbinonHntb nJjaH, HO He nepeBbiNnoOJIHNTDb

Samerum, 9TO B 3aj1a9e 3(PpHEKTUBHOCTHIO IIJIaHa HA3BIBAETCST pasMep MaKCHMAJIBHOIO 110 BeCy He3a-
BHCHMOI'O MHOXKECTBA B JepeBe, I'le BeC i-ii BEPLIUHLI 3TO a;.

B nomzanade 1 Boimosneno, 4rTo l; = r;. B s3TOoM ciiydae cyiiecTByeT e€IMHCTBEHHBIN ILIaH, Haligem
ero a¢pdexTuBHOCTL. UTOOBI TOCYUTATH 9(PDEKTUBHOCTD, MOXKHO UCIIOJIb30BATh JUHAMUYIECKOE ITPOIPaM-
mMuposatue 1o noxgepesbsiM. O6osnaunm dp[p][0] kKak MaKCHMAJIBLHBIH BeC HE3aBHCHMOIO MHOXKECTBA B
HOJJIepeBe BEPIINHBL P, TAKOI'O YTO P B HEM TOYHO He JiexkuT; dp[p|[1] Kak MakcuMaabHbINA BeC HE3aBUCH-
MOTI'0 MHOXKECTBA B ITOJIJIEPEBE BEPIIUHBI P, TAKOTO 9TO P MOYKET B HEM JIEXKATh, & MOXKET He JiexkaThb. Torna
neast df s U3 KOpHSI MOYKHO ITOCUMTATH 3TO JUHAMUYIECKOE [IPOTPaMMUPOBaHUe. Kcim MBI IOCUATAIN €10
B ChIHE ¢ BEPIIMHBI P, TO HAJO clenarTh npubasienus dp[p][0]4+ = dp[q][1], dp[p][1]+ = dp[q][0]. B xonme
HaJ10 cuenars dp[p][1] = max (dp[p][1], dp[p][0]). Vsnavanbuble 3navenus dp[p][0] = 0, dp[p][1] = a[p)].

B nonzamade 2 BoimosiHeHo, uyro ¢ = 0. DTo 03HAYAET, YTO HUKAKON ILJIAH IIPOBEPITLCS HE OVIET.
@axruveckn 310 Yes/No 3a/1a4a IPOBEPKU CYIIECTBOBAHUS IJIAHA, IOTOMY UTO B CJIyYae CyIIeCTBOBAHUS
cepruduKaThl IpoBepsAThes He OyayT. dasaiire HaiigeMm uuciao L — 3T0 MAKCUMAJILHBIA BEC HE3aBUCUMOIO
MHOXKECTBA, eCJIM BeCa BEPIIUH PaBHBI [;, R — 9T0 MaKCUMaJIbHBIN BeC HE3ABUCHMOI'O MHOXKECTBA, €CJIA BECa
BEPIIUH PABHBI 1'j. 3aMeTUM, 4T0 ecyin v; < L wiaum v; > R, TO 11aHa TOYHO HE CYIIEeCTBYET. Y TBEPXKIAETCs,
qro ecam v; € [L, R], 1o wian ¢ 3bdeKTUBHOCTBIO v; Beera cyiecTByer. 1103ke Mbl 9TO HOKaXKeM.

B nomzamade 3 Bermosiaeno, aro [; = 0, r; < 1. Beca Bepmun moryT ObiTh o 0 10 1. Haiimem mak-
CUMaJIbHOE TI0 BECYy He3aBUCHMOe MHOXKeCTBO I. MOXKHO TaMm oCTaBUTH TOJIBKO BepruHb! ¢ r; = 1. Torma
3aMeTHM, 4TO CYIIEeCTBYIOT IuiaHbl ¢ 3ddekrunocrsivu v; € [0,]I]]. Yrober nocrponts mwian ¢ adbdex-
THUBHOCTBIO ¥;, MOXKHO BBICTABUTH IIEPBLIM v; djeMenTaM u3 I Bec 1, BceM ocTaibHbIM Bec 0. YTobbl HaiiTn
cepTuduKaThl, MOYKHO BOCIIOJIB30BATHCS TPEUKCHBIMU KCOPAMU.

Hecio:KHO HOHATH, YTO 9TO pelleHue obobimaeTcs Ha moazanady 4. B sToM cilydyae TakKe MOXKHO
Ha¥TH MaKCUMaJIbBHOE IIO BeCy HE3aBUCUMOE€ MHOXKECTBO I n CynieCTBYIOT ILJIaHBI C SCbeeKTI/IBHOCTHIVH/I

v; € [0, 1], Urobsl mocTponTs mian ¢ 3hGEeKTUBHOCTBHIO v, MOXKHO B3sTh npedukc I ¢ cymmoii v;.
el

Beca ssemenToB npedukca OyayT paBHBI v;, BEC IOCJIEIHErO dJIEMEHTa IpedUKCa MOMKET IIOJIYIUTbCs

[IPOM3BOJIBHBIM, BECa OCTAJILHBIX 3jeMeHTOB paBHBI (. CepTudUKATHI TaKUX IJIAHOB MOXKHO ITOCYUTATH

TaK>Ke C ITOMOIIBIO MPEPUKCHBIX KCOPOB OBICTPO.
n

B nojzazade 6 moxkHO Iepebparh Bce Bo3MoxKHble mwiaHbl 32 O([](r; — I; + 1)) u juist Kaxoro
i=1
IOCINTATh 3P(PEKTUBHOCTD, 3aIIOMHUB BCE OTBETHI.

n

Pacemorpum nogzazady 8. Tam ectb gomnonHuTesbHOE ycsoBue » 71 — I < 10, JTokaskeMm Har
KPUTEPUN CyIIECTBOBAHUA ILJIaHA M IIOKaKeM, KaK ero CTPOUTh. HyzCle y HaC €CTb HEKOTOPBIA IJIaH
[a1,ag,...,a,], KOTOpBIT nMeer sddekruBHocTs v. Torma ysesumunm ompo u3 a; Ha 1. 3ameTnm, 49TO
sddekTusHOCTH HOBOrO MwiaHa v/ € [v,v + 1]. To ecrb oHa b0 HE M3MeHUTCs, GO yBEMINTCs Ha 1.
Nuorma Takoe CBOMCTBO HA3BIBAIOT JUCKPETHON HENPEPLIBHOCTHIO. B JaHHOM Cilydyae 9TO CBOHCTBO HaM
OY€Hb [IOMOTAeT: JlaBaiiTe HAUYHeM ¢ IIaHa [, la, . . ., I,] ¢ adbdexruBHOCTBIO L 1 yBesmunBast Ha 1 sj1eMeH-
TBI IJIAHA JIOWIEM JI0 IUIaHa [, T2, . . . , Ty ¢ 3bdekTuBHOCTBIO R. 3aMeTuM, 9TO B X0/Ie 9TOr'O IIPOIECCa MbI

n

HOJIy UM Bce BO3MOXKHBIE 3¢ dexrusrocTr 3 orpeska [L, R]. [Toaywaem pemenne 3a O(n( Y (r;—1;+1))).

SaMeTumM, YTO JJIsi TOTO, YTOOBI HAUTH IIaH ¢ 3PHEKTUBHOCTHIO ¥; MBI MOYKEM BZ)CIlIOHb3OBaTbCH
OUHAPHBIM [IOMCKOM, BMECTO JIMHeiHOro nepebopa Beex miaHoB. Ilycrs f(x) aro addexrusHoCcTh MI1aHA
C CyMMOW &, KOTOPBIIl CTPOUTCS TaK: CHaYaja HA HEKOTOPOM IpedUKce a; = rj, 3aT€M OJIHO 3HAYCHUE a;
[IPOM3BOJIBHOE, 3aTeM a; = [;. OyHkius f He yObIBaroIasi ¥ MBI 3HAEM, 9TO HA KOHIIAX OTPE3Ka CyMM
ona paaa L u R. Torga urobsl Haiitu x, Takoe uro f(x) = v; MOXKHO ciesiaTh OuHapHbIi onck. Takoe
pemmenne paboraer 3a O(nglogC), rae C = 10°.

PaccmorpuM 1o1po6bHO 11aH, B KOTOPOM @ = 714 upn j < 4, a; = = € [l;,r;] IPOU3BOJILHOE UUCJIO
u a; = l; upu j > 4. llogsecum gepeso 3a Bepimuny 4. Torja samerum, 4TO Beca BCeX BEPIIUH KpPO-
Me KOpHs 3aUKCUPOBAHDI, 3HAYAT MbI MOXKEM IIOCYUTATH HAIE JUHAMIIECKOE [IPOTPAMMUPOBAHUE JIJIs
[IOMCKA MaKCUMAaJIbHOI'O 110 BECY HE3aBUCHMOI'O MHOYXKECTBA U3 HaIlero KOpHsi. 1orja 3aMeTuM, 4TO Bec

MaKCUMAaJIbHOI'O HE3aBUCUMOI'O MHOYKECTBA BO BceM Jiepese pased max (A, B+ ), tme A= > dplj][1],
(i.j)eE
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B = )" dp[j][0] (E sro muOx)ecTBO pebep). Torma Mbl MOKEM OTBETHTH Ha BCE 3alIPOCHI, TAKHE YTO
(i.J)€E
v; € [max (A, B +1;),max (A4, B + r;)]. Takoe pemenue pabotaet 3a O(n? + qlogn).

Pacemorpum mostHoe pemenne. JlaBaiiTe 6ymeM paccMaTpUBaTh MPOIILIOE PEIIeHne, HO OyIeM UATH 1O
BCEM BepIIMHAM He B mopsiike [1,2,...,n], a B mopsiyike siijiepoBa 00X0ja HAIIEro jiepeBa U3 KOPHs 1.
3aMeTnM, 9TO TOT/a JUHAMUYECKNE TTPOTPAMMHUPOBAHUS, KOTOPbIE HAM HYYKHO BBIUUC/IUTHL TPU TIOBE-
[IMBAHUU 34 § 9TO JUHAMHUYECKHE ITPOrPAMMHUPOBAHUS B JIEPEBE MOJBENICHHOM 3a 1 W BecaMu BepINUH [;
WU BECAMW BEPIUH 7. TaKkKe OJHO MOIEPEBO V¥ HAC TOIyIaeTcst o pedpy BBEPX M3 BEPINUHBI §, HO BCE
Beca BEPIINH, KOTOPbIe MbI y2Ke OOOIIN PABHBI T'j, BCEX BEPIIMH KOTOpbIe He obomum l;. 3aMeTuM, 9To
JUHAMWYIECKOE MTPOTPAMMUPOBAHNE JIJTsT TON YaCTU JIEPeBa TAKyKe MOXKHO TTOIEPKUBATH B X0/€e 00X0ma
df s. Takum o6pasom dbyukiuo max (A, B + x) Mbl o/ydaeM He ¢ TOMOIILIO BEIYUCJIEHUsT JIMHAMIYECKO-
ro IPOrpaMMUPOBAHMUs C HYJIsI, & MEPEUCIIONb3ysl JIMHAMIYECKOe TIPOrPpaMMUPOBaHUe U3 KOpHsI 1 1 BceMu
Becamu Jinbo [;, 6o 1;. Takoe permenue paboraer 3a O(n + qlogn).

st 5bdeKTUBHOrO BBIYUC/IEHUS CEPTU(DUKATOB B 1I0/33Ja49aX C ¢ > € MOXKHO HUCIIO/Ib30BaThL IIPe-
dUKCHBIE KCOPBI, 9TO HEOOJIBINAT TEXHUIECKAs JeTalb PEICHMUS.
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