XXIV Komanablii yemnuoHaT wkonbHukos CankT-leTepbypra no nporpaMMupoBaHuio
Vuusepcuter UTMO, 23 oktsbps 2016 roga

Pa36op 3agaun «bonbwoinn kpyrnbli cton»

Aprop 3amaum: I'puropmit [loskorisic
[Toaroroska yciaoBus, perterus u tectoB: ['puropuit [TloBkorisc
AgTop pasbopa: I'puropuii [TToBkomisic

[Iycrs ¢ cymecTBeHHO MeHbBIE 1. PaccMoTpuM BO3MOXKHBIE ITepeMertierns Mariu, Ha KapTHHKE IePHBIM
OTMEYEeHbI ITO3UIINH, IJie OHa MOIJIa OKa3aThCd IIOCJIe TOI'0, KaK OHA IIOMEHSJIACh MECTAMH C COCEJIOM ¢ Pa3.

0@ 0O e e 0@ 0O

Jlerko BUETH, 9TO 9HC/IO PA3TUIHBIX MECT PaBHO % + 1.

OsHAKO KOTJia ¢ JIOCTUTHET 3HAYeHUst 1/2, BO3MOXKHBIE To3uIu Marim, ecin oHa mepeMernanach Bo-
KPYT CTOJIa IO YacOBON CTpejIKe M IMPOTUB YaCOBOU CTPEJIKH, COOTBETCTBEHHO, «BCTPETATCI», U HYKHO
U3yYUTh, 9TO YK€ HPOU30IIET, 1Mocse 3HadeHus i = n/2.

IIycTb, nua Hadana, m 9erHo. Tormga rocse 1mocse Toro, Kak Mara rmomMeHsieTcs MecTaMy C COCEeI0M
n/2 pa3, KOJMIeCTBO PA3JINIHBIX MECT IIEPECTAHET YBEJINIHBATHCS.

0@ 0

Ecimm n HEYETHO, TO KOJIMYIECTBO PA3JIMIHBIX MECT 6y,ZLeT BO3pacTaTb BILJIOTH 10 7.

0®0 eCe

Taxmm 06pa3oM HCKOMOe uncsio MecT paBHo min(n/2,k + 1), eciu n werno, n min(n, k + 1), ecim n
HEeYEeTHO.

Pa3bop 3agaun «llomexa cnpaBa»

Aprop 3a1a4n: FOpuwii [Terpos
[Toxroroska ycioBus, pentenus u trecroB:  Muxamit FOrman, Auron [apaep
ApTop pasbopa: Muxaunn FOrman

Bynem paccMaTpuBaTh MAIMHBI B MOPAJIKE BO3PACTAHUS BPEMEHU, MapaJLJIEIbHO MOJIEPXKUBAsT Ue-
TBIPE OYEpEeIn U3 MAIINH, €JIyIIX COOTBETCTBEHHO BBEPX, BIPaBO, BJeBO U BHU3. [lojiepkuBaeM Takke
CUETYUK, KOTOPBIN OTBEeYaeT 3a TO, KaKOil cefiyac MOMEHT BPEMEHH.

CrauaJsia 106aBJIsieM BCE MAIIUHBI, KOTOPBIE [TOIHE3XKAIOT K IEPEKPECTKY B TEKYIIUl MOMEHT BPEMEHH,
B COOTBETCTBYIOIMEe ouepenu. Temephb 1JIsl KaXK0il oduepeau MpoBepsieM, MOXKeT JIX OTTY/Ia yeXaTh MepBast
Maruna. M3 odepenn MoXKeT yexaTh MAIWHA, €CJIU 0depeb clipaBa oT Hee mycrtad. [locie Toro, Kak Mbl
y3HAJIA, U3 KaKUX Oodepejieil MOIVIM yeXaTbh MalllUHBI, JJOCTAHEM U3 ITUX odepejieil MalllMHbl U 3allOMHUM
JUIST HUX OTBET. 3aMeTHM, UYTO KaK BUIHO U3 BTOPOIO IPUMEPa B YCJIOBUHU, WHOLIA ITEPEKPECTOK MOTYT
OJHOBPEMEHHO I1pOeXaTh JBE MAIIMHBI BO BCTPEYHBIX HAIIPABJICHUIX.
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Ecu mocsie 3T0or0 ecTh X0Ts ObI O/IHA HEITyCTas OUepPe/ib, TO IIepelijieM K MOMEHTY BpeMeHU, OOJIbIIIEMY
Ha 1. Have mepexoauM K MOMEHTY BPEMEHHU, B KOTOPBIH MOIbE3KAET CJICAYIONasi MaIlllnHa, €CJIU eIle
OCTAJINCh MAIUHBI, JU0O0 3aBepIaeM UK II0 HHTEPECHBRIM MOMEHTaM U BBIBOJINM OTBET.

Ecnu B Tekymuit MOMEHT BpeMeHH M3 OvYepe I HUKTO He yexaJi, HO IPH 3TOM €CTh HeIlycTasi O9epe/ib,
TO 9TO 3HAYUT, YTO B KazKJION odepey eCTh XOTs Obl OJHA MAaIlMHA. SHAYUT JAJbIIE HU OJHA W3 MAIIUH,
KOTOPBIE cefiuac CTOAT B 09epeu, U Te, KOTOpbIe ellle He ObLIN J00aBIeHbl, HUKOI/Ia He IPOeIyT ImepeKpe-
CTOK, IIO3TOMY 3aIllOMHUM JIJIsl 9TUX MalllMH, YTO OHU He CMOTYT IIpOeXaThb, BBIIIEM U3 IUKJIa U BbIBEJIEM
OTBeT.

Urorosasi cioxkaocTs pemennss O(n), Tak Kak Ha KaxK/off uTepanuy IUK/Ia Mbl Jubo j100aBiisem
MAIlIUHY B O9epeb, MO0 yaaisieM MAIIUHY U3 O9epeJIu.

Pa36op 3apgaun «[peBHee 3aknnHaHne»

Aprop zamaun: Hukonait Bymn
[ToxroroBka yciaoBus, perienus u TecToB: Hukonait Bymua
ABTop pasbopa: Huxkomait Byann

Hasaiite paccmorpum rpad ¢ n - m - | BepmmHamu. Bygem o6o3navarTh BepiinHy Tpoiikoii (z,y, z)
(I<z<n1<y<m;1<z<I), ona Gyger cOOTBETCTBOBATH OJHOBPEMEHHO siueiike Tabuuibl (&, y) u
Z-My CHMBOJIY 3aKJIMHAHUSI.

Paccmorpum reneps, Kak mocrpouts pebpa. Obosnadnm kak f[z]ly] cumson B stueiike (z,y) Tabauim,
a s[z] — cuMmBOJI 3akyMHAHWS Ha no3unuu z. Ilycrs sueiikn (z1,y1) u (z2,y2) ABISIOTCS COCEIHUMH 110
cropore B Tabsure. Torga nposeieM opuenTupoBannoe pebpo u3 (x1,y1,2) B (z2,y2, (2 mod [) + 1), ecin
flaa]ln] = slz] m flzo]ly2] = s[(z mod 1) +-1].

Hecioxxno 3ameTnTsh, 9T0 JI0060# UKJI B TAKOM rpade COOTBETCTBYET MCKOMOII 110C/I€I0BATEIHLHOCTH.
Ocrajioch HAfTH UK/ WU BBISICHUTH, YTO €r0 HET. DTO MOXKHO CIe/IaTh ¢ TMOMOIIBI0 00X0/a B IiIyOuHy
3a BpeMsi, IPOIOPIHOHAIBHOE CyMMe YNCJIa BepIinH U pebep Harrero rpada, o ectb O(nml).

CretaeM HAITOC/IEIOK HECKOIBKO TexHU1IecKnX 3amedannii. [lockoibKy B Hariem rpade B XyJIIIeM ciry-
Jae OKOJIO 8 MUJIIMOHOB BEPIINH U 32 MHUJIJIUOHOB pebep, TO SIBHO CTPOUTH rpad W XPAHUTH CIIUCKAMU
CMEYKHOCTH BCe pebpa MOXKeT He MOJIYUIUThCS W3-3a OUpAHMYeHUil 10 nmamsaTu. Jlake ecjim akKypaTHO pe-
aJIN30BaTh XpaHeHue pebep, pasmep rpada OyjeT CyIeCTBEHHO MPEBBINAThL pasMep Kella IIPOIeccopa.
Pabora ¢ Takum rpadom OyjieT HpoOUCXOIUT MEJJIEHHO U3-3a IMOCTOSIHHBIX IIPOMAXOB KeIlla, 03TOMY BO3-
MOXKHO IIPEBBIIIIEHNE OI'PAHUYIEHNsI 110 BpeMeHu. D¢ deKTUBHEee BO BpeMsI BBIIIOJIHEHUsT 00X0a B TIyOUHY,
HAXOJSICh B BepIuHe (z,y, z), nepebupars 4 coceHne KJICTKA U MPOBEPSITH, MOXKHO JIM B HUX HEPEHTH.

Pa3bop 3agayun «Dckanatop>»

ABrop 3aa4mn: Hemvung Kyuepernko
[ToxroroBka yciioBus, pemreausi u TectoB:  Muwuxann [Tytumma
Aprop pasbopa: Muxaws [Tyruanu

CHauaJia 110cYuTaeM, CKOJIBKO CYMMAapHO IUMP B YUCIaX OT 1 10 M, KPATHBIX JIECSTH.

[Tepebepém KommdecTBo 1udp B 9ucie oT 2 J1o JIMHbL Yucsaa n. IlocuanraeM enty — CKOIBKO k-3HATHBIX
qHCesT IPUHAJIEKAT OTPE3KY OT 1 110 N, k-3HaUHBIE YNCIa JIEXKAT Ha OTPE3KE [10'“*1; 10% —1]. Eciiun > 10%,
TO BCe OHE OHH He 6osbime n, u cnty, = 9 - 10871, B npoTnsHOM cTydae Hac HHTEPECYIOT TONBKO THCIA HA
orpeske [10¥~Lin], u cnty = n+ 1 — 1071,

IIpu k > 2 cpenn k-3HAYHBIX YHCEN HA JIECATH JEIUTCS KarKI0€ JECATOe YHUCII0, HAYUHAS C HANMEHD-
mero. Ilostomy rakux umcesn |cnty/10], n cymmapno B Hux |cnty/10] - k nndp. 3mech || osnadaer
OKDYIVIEHHOE BHU3 YUCJIO X.

K cymmapromy umcity nudp B Unciax, KPaTHBIX JIECATH, HY?KHO JOOABUTH €AUHUILY —/JINHY qnciaa 1,
U, eCJIM M He KPaTHO JIECSTH, JUIMHY ducja n. Kpome Toro, HyKHO He 3a0bITh IO ciaydail n = 1 — Torua
OTBET paBeH 1.

Haxkowner, He06X0 MO UCIIOIB30BATh 64-0MTHBIN THUI JAHHBIX, IPUYEM KakK Jisl II0J[CYeTa OTBETa, Tak
U JUIS 9TEHHsT U3 BBOJIA 3HAYECHUS .
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Pa3bop 3apgaun «Cepuan»

ABTop 3amaumn: Muxann ITyTtumma
[Toxroroska ycioBusi, pentenus u trecros:  Muxami [lyrummn
ApTop pasbopa: Muxawi [Iyruana
OTcoprupyeMm pasmepbl haitioB Mo HEYOBIBAHUIO, MYCTh §; < S;41. PasMepnl dailimoB — s1,- - , Sp,
Jytst yao0CcTBa JAJbHEHINX PACCyKIeHn moyiokuM So = 0.
[Tycrb 3anpocsl — 21, . . . , Ty, OD03HAYMM KaK Y; UX YACTUUHBbIE CyMMbL: y; = 1 + -+ -+ x; (0 < i < t).

IIpu sTom yg = 0, Tak Kak MbI JOJKHBI CKadaTh Bee (ailyibl IMEJINKOM, a CKaYUBaTh O0JIbIIE, YeM pa3Mep
Haubo,IbIIero (daiina, 6ECCMBICIEHHO, TO Uy = Sp.

SaMeTuM, YTO UMeeT CMbICJI JeJaTh 3alPOChl TOJBKO TaK, YTOOBI ITOC/IE KaXKJI0T'0 3aIlIpoca CyMMapHOe
YUCJIO 3arPYKEHHBIX O0afiT OBLIO paBHO pasMepy Kakoro-to daiiia. VHbIMU CJ0BaMU, €C/IU 3alpOChl —
T1,...,T¢, TO HJIs1 JI000T0 7 0T O 710 t JOIPKHO BBIIOTHSITBCS i = Sy JJIsT HEKOTOPOIO W.

JlokazarebcTBO: TpenotokuM ooparnoe. Ilycts s, < y; < Swi1, IPU 3TOM BO3bMEM HAMMEHBIIIEE
Takoe 7. '10r/1a MOYKHO IIPUCBOUTD J; 3HAUEHUE S,,, YMEHBIIINB COOTBETCTBYIOIIUM 00PAa30M &; U yBEJIUIUB
Zi+1. OTBeT OT TOrO HE YXYIIIUTCS, TaK KaK Telnepb IpHU 3arpys3ke (ailJioB pasmMepa S, B MOCJEIHEM
makerTe He OymeT JUMMHUX OAfiT, a JIsd OCTAAbHBIX (ail/loB HUUIEro He M3MEHUTCA. Ecim B pesysabrare
OKaYKeTCsi, ITO ¥Y; COBITAJIO C ¥Y;—1, TO Y; HY?KHO OyIeT BooOIIEe yoparh.

Bymem Teneps pemrarh 3a1ady METOIOM JMHAMHYIECKOTO IporpamMMmupoBanusd. IlycTh ecTsb mociiemo-
BaTEJILHOCTD 3alPOCOB CyMMapHOI'O pasMmepa s;. Torma dp; — 9TO HAaNMEHBIINI BO3MOXKHBIN CyMMapHbIT
pasMep ITaKeToB, KOTOpBIE Oy/eT 3arpysKeHbl, eCJI CKAUYMBaTh IIPHU ITOMOIIN 9TOH IMOC/Ie10BaTe/IbHOCTH
Bce cepun. IIpu arom daiiiel pazmepa He 60Jble s; OYIAYT CKAYAHBI IIEJIUKOM, & OT OCTAJIbLHBIX — TOJIBKO
IepBBIe S; DAMT.

Hauanbnoe 3uagenne: dpy = 0, Tak kak sg = 0. OrBerom Oymer dp,,.

Kaxk Beraucantsb dp;: mepedbepém mocieunii 3amnpoc ;. Kak ciienyer u3 u30:KeHHOTO PaHee, OH JIOJIYKEH
OBITH TAKUM, 9TO S; — Tt = Sy JJIsT HeKOoTOpOoro w. Ilosromy Oymem mepebupars w ot 0 10 ¢ — 1. IlepBoie
t — 1 3aIpPOCOB CKAYAIOT S, OallT, TOTPATUB HA 3TO dp,,. [locaeauuit 3ampoc OyIeT BBIIOJIHEH TOJIBKO JIJIsI
daitsioB pazmepa OOJIbIIe Sy, U I KayKJI0r0 U3 HUX OyIeT CKadaHo Ty + k. 3Ha9IuT, BCEro OyaeT CKadaHo
dpw + enty, - (8; — Sw + k). dp; — 9T0 MUHUMYM STUX 3HAYEHUN 110 BCEM W.

Bpemst paborsr pemenus — O(n?). 3aMeTnM, 9TO €ro MOXKHO jajiee CONTHMU3NPOBATH 0 BPEMEeHH
O(nlogn) ¢ ucnosnbzosannem Convex Hull Trick, Ho npu 3aiaHHBIX OMPAHUYEHUSAX STOTO HE TPEOYETCs.

Pa36op 3agaun «lNapagokc c gpodosamu>»

Aprop 3amaun: Huknra Muxaitios
ABTop yciioBust: Annpeit CrankeBud
[Toxroroeka pemienus u TecroB: Hwukura Muxaitios
Aprop pasbopa: Hukwnra Muxaitios

st Havaa yoopsigoauM Ipo0u B HOPsIAKEe HeYOBIBAHUSI. DTO MOXKHO CIEIATH JIFOOBIM aJrOPUTMOM

copruposku 3a spems O(k?) mwm O(klog k). Byaem naseisarh Meauanoii apobeit a/b u ¢/d npobnb ZT—FcCl'
BapenéM JBymepHbIil MaccuB B, rae B;; — mexmama jgpobeit a; n a;. Tenepb, 1 Toro 4roObI

HallTH OTBET Ha 3aJady, Hy>KHO HallTH JBe Takue sg4eiiku 3Toro maccusa By ¢, By 4, 17151 KOTOPBIX BEPHbI
CJIETYIONINE YCIIOBUS:

e a<b
e c<d
e a, b, cud— paznIuUHBIE YUCTIA

e B,.— Bp4 MakcumasIbHO
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[Tepebepém siaeiiku maccuBa (b, d), 1ust KaxKI0il 13 HUX HAfIEM TaKyio IOJIXOIAILYIO KJIETKY (a,c),
B KOTOPOil B, . MakcUMaJsbHO. ByneM, He orpaHndmBas OOLUIHOCTH, CUUTATh, YTO b < d, TaK KakK BCErJa
MO>KHO OJHOBPEMEHHO ITOMEHSITh MecTaMu b 1 d, a TakXKe a 1 C.

Ha nepsbriii B3ruisiy mst kiaerku (b, d) uckoMoil KjieTKoii OyeT MUHUMYM Ha IPSMOYTOJIbHUKE C yI-
nosbiMu kyteTkamu (1,1) u (b — 1,d — 1). Oxmako sra KjeTKa He BCErJa HMOJIXOINT, HOCKOJILKY a, b, ¢
d IOJKHBI OBITh PA3JIMYHBIME YHCJIAMH, IIO9TOMY SYEHKH, JJjis KOTOPBIX ¢ = ¢ Wi ¢ = b He cjemyer
YYUTBIBATH [IPU TIOUCKE MUHAMYMA.

N36aBuThCS OT A9€€K, TAE ¢ = C, JIETKO, JOCTATOYHO HOJIOXKATD JIId HUX B, . = —00.

YT0o6b1 n36aBUTHCS OT sTU€eK, JIJIsi KOTOPBIX b = ¢ HEeOoOXOIMMO HCKATh MUHUMYM He Ha OJIHOM, a Ha
JIBYX MPsIMOYTOJIBHUKAX: ¢ yriaoBbiMu Kiaerkamu (1,1) u (b— 1,0 — 1), a takxke (1,b+ 1) u (b—1,d — 1)
(BTOpOIi M3 HUX MOYKET OTCYTCTBOBATh, ecyiu b =d nim b =d — 1).

d
d—1
v,
W44
g
1 PR
1 b—1 b
Bynewm nepebuparh sueifiku 110 BO3pacTaHuio b, a Ipu paBHLIX b 110 Bo3pacTauuio d. B Kaxkmoil crpoke
OyleM XpaHuTb MaKCHMyM m; cpeiu suadennii By, Baj, ..., By_1,;. Ilpn nepexone or d x d' = d + 1

MaKCUMYM Ha JIBYX OMUCAHHBIX MPSIMOYTOJLHUKAX HEOOXOINMO OOHOBUTHL 3HaYEeHUEM myg. [lpu mepexoie
ot b k crenyromeMy 3uadenuio b’ = b+ 1 Bce 3Hadenus m; cielyer OGHOBUTH 3HAYEHIEM By ;, a HCKOMBIIl
MaKCUMYM CJIEJIATh PABHBIM MaKCHUMyMY 3HAUEHUIN 1M1, Mo, . . . , Mp.

Urorosas cioxnocTs permenust o spemenn: O(k?), o namsaru: O(k?).

Pa3bop 3agaun «lonoBonomka»

Aprop 3amaun: Anron Iapuep
[ToxroroBka yciaoBus, permerus u TectoB: murpuit Ouaummos
Astop pasbopa: murpuit @uimnmos

[Tepebepem mepemertienre pUrypbl HaJl IPEISITCTBHEM, 8 3aT€M PACCMOTPUM IIPOIECC OIyCKAHUS (DU-
rypbl. Bo3MOMKHBI JBa MOX0/1a, 06a N3 KOTOPBIX HPUBOAAT K PeIlentio 3a BpeMs nopsaaka O(s?), rie s —
BEpXHsIsI TPAHUIIA HA Pa3Mepbl (DUTYPhI U IPEISITCTBUS.

[Tepsorit mogaxom: Oyaem omyckarh GUIypy BHEA3 IO OXHON KieTke. Kciam kakas-To KieTka (Urypbl
COBIIAJIa, C KAKOM-TO KJIETKON IPEIsITCTBUS, WM €CJU BCE KJIeTKH (DUTI'YPBI CTAJU HUXKE BCEX KJIETOK
MPENATCTBHUS, OMyCKaHNe HAI0 TMPEKPATUTh. [Ipu mpoBepke, ITO HEKOTOpasi KJIETKa (DUTYPHI COBIIATA C
KJIETKOH TPENSTCTBUS, JOCTATOYHO MPOBEPATH TOJBKO HUXKHIOK KJIETKY KaxKjaoro crojidma. Korma mpo-
[IECC OIYCKaHUsI 3aBepIleH, MogHIMeM (PUTYpy 0OpaTHO Ha OHY KJIETKY U IIOCYUTAEM KOJUIECTBO OUKOB,
HabpanHbix uMoil, 0OHOBUM OTBET.

Ornenum Bpemsi paboTBI IPH 9TOM 1O/X0e. Bosmokubix nepememtenuit — O(my + my,), KOIUIECTBO
urepanuit onyckanusg — O(ny + n,). IIpoBepka nepecedenuii ¢ npendaTcTBIEM Ha KazKJIOil nTEpaIum —
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O(my), Tak KaK MBI IIPOBEPsieM TOJILKO CaMble HUZKHIE KJIeTKH B Kax1oM croJione. Ilojicuer oukos mociie
onyckanusas — O(nyg - my). Utoro: O((my 4+ me) - (nf +no) - ms +nyg-my)), aro coorsercrayer O(s?).
Bropoit mojaxom: st Kazki0ro ¢roidna j HalieM caMylo BBICOKYIO KJIETKY INpPENsSTCTBUS B HEM —
upper;. Terepp nocunTaeM cpasy KoJHMYeCTBO HTepaIHiil OycKanus GUIypPhl KAK MUHIMYM IO BCEM KJIeT-
kaM Gurypsr (i,j) snadennit (¢ — upper; — 1). Omycrum Bce KaeTKH (GUIYPBI Ha 9Ty BEIUUHHY, 3aTeM
nocuuTaeM moJiydeHHoil JIumoit KosimaecTBO 0YKOB U OOHOBUM OTBET.
Bpewmst pa6oTst Broporo nojxona — O((mys +me) - (ne - me + ng - my), uro Taxke spisercst O(s3).

Pa36op 3agaun « «KTo xo4eT ctaTb MUIJIMOHEPOM? > »

ABTOp 33891 U yCIOBUS Amnpeit CrankeBud
[Tonroroeka periennst u TecroB: Hwukura Muxaitios
ABTop pasbopa: Aprem Bacuines

Bynem cocTaBiasgTh NCKOMBII CIIUCOK YUCEN TTOCIEI0BATEBHO. [IpeImookum, 4To Mbl y2Ke CTeHEPUPO-
BaJIM N IUCEJT, TOfMEM, TeMy OyIeT PABHO dy+1. C OTHON CTOPOHBL, Upt1 = 2-Ay. C APYTOH CTOPOHBI, Uy 41
JIOJIPKHO 3aKAHYUBATLCH HA X HYJIEH, IJle © — IOJIOBUHA JJIUHBI JECATUIHON 3AlUCU (p41, OKPYIVIEHHAS
BBEPX. DTO yCJIOBUE PABHOCUJIBHO TOMY, UTO Uyt Jesinrcst Ha 107.

3ameTum, 4TO JJIUHA YUCa 2 - a, He OoJiee, YeM Ha OJUH OOJIbINIE, YeM JIJIMHA YUCHA Ay. Keau jymHa
He M3MEHWJIACh, WU K€ JIMHA U3MEHWIACh C HEUETHOr'O YUCJIa Ha YE€THOE, TO, MOCKOJILKY Gy, JCIUIOCH
ma 10%, To u 2 - a, O6ymer mesmThbes Ha 107, 1 MUHUMAJILHBIM UHUCJIOM, MTOJIXOIAIINM IO/ YCJIOBHE 3aatMT,
OVIET Ant1 = 2 - ap.

B nporusHOM cityuae, HeOOXO/IMMO YBEJIUYUTH YHCJIO JO TOrO, [I0OKa OHO HE CTaHeT aenuTbesd Ha 107
C mpebLLyINero mara Mbl 3HACM, UTO @y, jgeutcs Ha 1021, TlosTomy, 1yist TOro, 4Tobbl HOIYUHTh THCIIO,
nensmeecs Ha 10%, MoxkHO npubapasaTs 10°~ 1, moka Tekymiee umncio e penmres Ha 10%. Taknx npu6as-
JieHuit OyieT He OoJibIle fecsiT. B KOHIE MBI [TOJIyYUM YUCJI0, KOTOPOEe DOJIbINe, YeM JBa MPEJbIIYIINX, 1
nesinresd Ha 10%. Takum obpazom, HaunHas ¢ repsoro 4ucia ap = 100, Mbl MOXKEM IOJIYYHUTDb BCE HYXKHBIE
N quCeJI.

Pa306op 3apgaun «Onepauyus «llepectaHoBka» »

ABrop 3a1a4m: Amnron Tapuep
[TonroroBka ycaoBus, pellieHnst U TecToB:  Bacuuit Andepos
Aptop pasbopa: Bacunuit Andepon

CretaeM JBOUYHBIA IOWCK 10 OTBETY — KOJIMYECTBY YTBEPKIEHUIl, MOCTE KOTOPBIX MOYKHO OJHO-
3HAYHO BOCCTAHABJIMBATH UCXOJHYIO MEPECTAHOBKY. /IBOMYHBIN IMOMCK MOXKHO MPUMEHUTH, TaK KaK €CJin
[IEPECTAHOBKY MOYKHO BOCCTAHOBUTD II0CJIE & YTBEPXKJEHUI, TO TeM Oojiee €€ MOXKHO OJ[HO3HAYHO BOCCTa-
HOBUTH 110CJe T + 1 yTBEpXK/ICHUS.

[TocmoTpuM, Kak IPOBEPHUTD, UTO IOCe Kk YTBEPKIAEHUI MOXKHO BOCCTAHOBUTH TPEOYEMYIO IepecTa-
noBKy. [Toctpoum rpad ¢ n BepiuHamu, TJi€e -5 BepIIUHA — 9TO [MO3UIHUS COJIJaTa B riepectanoBke. [lycTn
M3BECTHO, YTO HOMED COJIJIaTa, CTOSBIIErO B a-ii o3uIuu 60JIbIlie HOMEpa CoJijiaTa, CTOSBINEro B b-ii 1mo-
suruu. Torma npoBesiEéM opueHTUpOBaHHOe pebpo u3 Bepinuubl b B Bepiiuny a. CresiaeM Tak JJisi IIEPBBHIX
k yTBepKICHUIA.

SameTnM, 91O Tpad TOTYyIUTCS AMAKIMIECKAM JaXKe st k = m, TaK Kak Mo YCJIOBHUIO TaPAHTUPYETCs,
YUTO CYIIECTBYET XOTsi ObI OJIHA TIEPECTAHOBKA, JIJIs KOTOPOIl BBIIOJIHSIIOTCS BCE YCJIOBUSI, KOTOPBIE IOMHUT
QIBIOTAHT. Y AIUKJIMIECKOro rpada eCTh TOMOJOIMYECKass COPTHPOBKA — TAKOUW HMOPSIJIOK BEPIIHH, UTO
pebpa UIyT TOJIBKO U3 BEPIINH C MEHBIIUMHA HOMEPAME B BEPIIUHBI ¢ OOIBITUMU. TOMOIOTTIECKYIO COP-
TupoBKY rpada ¢ V eprmunamu u E pebpaMu MOXKHO MOCTPOUTD C IIOMOIIBIO 00X0a B TIyOUHY 328 BpeMsi
OV + E).

3aMeTuM, UTO eCTh B3aNMHO-OJHO3HAYHOE COOTBETCTBIE MEXKIY TOIOJIOIMIECKIUMHI COTPUPOBKAME I10-
JIyguBIIerocs rpada u moAXoAdIIMMI TOCTPOeHuIMu couiatT. JleficTBUTeIbHO, IIyCTh 3a/IaHa TOMOJIOITYe-
CKasl COPTUPOBKA, TOTJA JJisi OOPATHO MEPEeCTAHOBKU BBITIOJIHSIOTCS BCE YCJIOBUSI: €CJIM Ha a-f TO3UIIAN
JIOJIZKEH CTOSITh COJIAAT ¢ OOJIBIIMM HOMEPOM, deM Ha b-i, To u3 b B a mpoBeseHo pebpo, 3Ha4uT, b B
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0OpaTHOI IepecTaHOBKe HAXOJUTCH PAHbIIE, & 3HAYAT, HOMED COJIIATa, CTOAIIErO HA b-M MeCTe MeHBIIE.
O6parHo, ecan y HAC €CTh KaKOH-HUOY/[b OTBET, oOpaTHasl €My epECTAHOBKA COOTBETCTBYET KAKON-TO
TOIOJIOTHYECKOH copTupoBKe rpada. MrTak, mjst Toro, 9T0OBI MPOBEPUTH €INHCTBEHHOCTH BO3MOXKHOTO
LOCTPOEHHs!, HEOOXO MO U JIOCTATOYHO IIPOBEPUTH €IMHCTBEHHOCTH TOIIOJIOINIECKOil CODTHPOBKI B 9TOM
rpade.

DTO MOXKHO CJIeJIaTh cieyomum obpasom. [ocTponm Kakyro-HIOY/Ib TOMOIOTHYECKYIO CODTHPOBKY 1
[IPOBEPUM, UTO MEXKJy KaXKIOW IMapoil coOCeIHNX BEPIIUH B Hell ecTh pedbpo. Eciu 310 ycioBue Boimnosinsger-
Csl, TO HUKAKOH JPYTOif TOMOJIOIIIeCKOil COPTUPOBKY OBITH He MozkeT. OOGpaTHO, €CJIN TOHMOIOITIECKast COP-
TUPOBKA €JIMHCTBEHHA, TO MEXKJIy KaXKJIOW Mapoil COCETHUX BEPIIUH €CTh PeOpPO, MHAYE MOXKHO ITOMEHSITH
MeCTaMU Iapy COCEIHMX BEPIIHH, MeXK/1Iy KOTODBIME Pebpa HEeT, U HOJIyIUTh APYTYIO TOHOJOIHIECKYIO
COPTHUPOBKY.

Croxnocts Takoro perrennst O((n + m)logm), OHO yKIaIbIBA€TCS B OIPAHIYEHNUS 110 BDEMEHN.

OHAKO MOKHO yCOBEPIIEHCTBOBATH 9TO peEIleHne U HorydnTs perterne 3a O(n 4+ m). 3amernm, 4To
ecam oTBeT He paBeH —1, To B rpade, MOCTPOEHHOM Ha BCEX 3allpOcax, TOIOJIOTMYecKasi COPTHPOBKA
e/IMHCTBEHHA. 3aMeTHM TaKKe, ITO €CJIM OHA B KAKOH-TO MOMEHT CTaJjIa €IMHCTBEHHOM, TO IIPH J00aBJICHUH
pebep yKe He MOMeHsIeTCsl. SHAYHT, JOCTATOTHO TOIIOJOITIECKH OTCOPTUPOBATH UTOTOBBIN rpad U B3ATH
B KadeCcTBE OTBETA MAaKCHMAJIbHbI HOMED pebpa MeKJLy COCE/IHUME BEPIITHHAML.

Pa306op 3apgaun «TpyaHoOCTLU nepennckn>»

ABTOp 3a/1auM U yCIOBUS: Hevun Kyueperko
[Toxroroska pertenusi u TectoB:  Cranuciaas Haymon
Aprop pasbopa: Cranucias Haymon

PaccmoTpum, Kak MOXKET M3MEHUTHCS CTpoka mpu Haxkatue kuonku «Home». JlaBaiiTe mpeacraBum
§ KaK CYMMY CTPOK ¢1 + ¢ + -+ + Cx_1 + €, TJie oneparusi «+» — 3TO 3aIllMCh OAHON CTPOKHM B KOHIIE
apyroii. Torga ecium Kypcop CABHUTAJICS HA HAYAJO CTPOKM KaK pas3 MOCje HAIMMCAHUS KaXKI0i U3 CTPOK
C1,C2,...,Ck, MBI IIOJIyYUM CTPOKY T, PaBHYIO C + Cp—1 + -+ -+ c2 + 1.

it pertieHns 332491 BOCIOIL3YyeMCs TUHAMUYECKIM ITporpaMmmupoBanueM. 1lycts dp; — norudeckoe
3HaYEHNe: BEPHO JIU, YTO U3 IIEPBBIX i CUMBOJIOB CTPOKU § MOYKHO IOJIYIUTD OCJI€IHIE i CHMBOJIOB CTPOKHU
t B myzkHoM nopsiake. Torma dpg = True. A orBer Haxomurcsa B dp,: eciau dp, = True, TO U3 S MOXKHO
IOJIyYuTh t, WHavIe He/b3s. HaydamMmcs mepecunThiBaTh 3HadeHus B maccuBe dp. Ilepebepem ¢ or 0 mo
n 1 OyzeM OOHOBJIATL 3HadYeHHe «BIepeny. IlycTh MBI MOXKeM HabpaTh IEpPBbIE § CUMBOJIOB B HY>KHOM
nopsiake, 3uaduT, 3uadenue dp; = True. Ilompobyem 1006aBUTH elie j CHMBOJIOB, 9TO BO3MOXKHO, KOTIA
COOTBETCTBYIOIIHE TIOJACTPOKH S[i+1..i4j] u t[n—i—j+2..n—i+1] paBubl. B aroM ciryuae ycranasamBaem
sHadenue dp;1; B True.

Ecim cpaBHMBATDL CTPOKHU, IPOBEPsisl Ha PABEHCTBO KaXKIbIH COOTBETCTBYIOIIUI CUMBOJ JIBYX CTPOK,
TO pemtenne Gyner paboTaTh 33 BpeMsl HOPIKa 13
TUMU3AIUNA CPABHEHHUSI CTPOK MOXKHO BOCITOJIb30BATBCS XEIaMu, z-(PyHKINel min IpeKkuKc-QyHKIIEeH,
TOr/Ia JIBe MOACTPOK) 6yayT cpapnuBarhes 3a O(1) n mrorosoe pemenne 6yaer paborars 3a O(n?).

" HE YJIO2KUTCA B OI'PaHUYICHNA 110 BPEMEHU. ZLHH OII-

P3360p 3a4a4n ((TaHS:I, MAYHN N KNCKJTHO4HaoLWlee nJianm>» »

ABTops! 3a1a91: Bnamucnas [oprénkun, Cepreit Konemnosua
[Toxroroska ycioBus, pemnienus u tecros: Cranucias Haymos
Aprop pasbopa: CranuciaB Haymon

B zagade HEoOXOMMMO MTOCYUTATDH CYMMY <«UCKJIIOUAIOIINX MJIN» HECKOJILKUX Hap UUCEesI, 3Ta (PYHKIUSI
cunTaercs 1o burtaMm HesaBucHMO. llocumraem s KarKa0ro OmTa, KakKOW BKJIAJ OH BHOCUT B UTOIOBYIO
CyMMY.

[Iyctsb ¢; — 9T0 KOImYIecTBO Umces oT 1 710 n, e i-it OuT paBeH eIUHUIE, COOTBETCTBEHHO 1 — C; — 9TO
KOJIMIECTBO YUUCEJI, Tjie 9TOT OuT paBeH Hy/0. OyHKIug @ OT JBYX OUTOB NpUHUMAET 3HaYeHue 1, eciin
9TH OUTHI Pa3JIUIHbI. [[09TOMY KOIMYIECTBO cjaraeMbIX B UTOTOBOI cyMmMe, rie i-ii OUT paBeH eIuHuIle,
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POBHO ¢; - (n— ¢;). Torma, eciin k — Kom4IecTBO OGUTOB B IBOMTHOI 3aIIMCH IUCJIA 70, TO OTBET Ha 33149y —
k
910 ». 2 ¢ (n— )
i=0
Hay4aumest 6picTpo cunrars ¢;. Pacemorpum duncsa B mopsifike Bo3pactanusi oT 0 10 m ¥ IOCMOTPUM
TOJIbKO Ha ¢-it 6uT. B mepBbix 2 duciax 3ToT 6uT npuHuMaeT 3Hadenue, pasuoe 0, B ciemyoomux 2° —

3HadeHne, pasHoe 1, n Tak jgasee. HerpyaHo 3aMeTuTs, 4o mnepuos pasen 2071, Tenepsb jierko mocanTarhb
C;, JJIsl 9TOTO PACCMOTPUM, CKOJILKO Pa3 MPOHIET MOJHBIN EPUO, U YITEM OCTATOK.
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