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@ 0 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.

o e
Ecyin n HEeYeTHO, TO KOJIMYECTBO PAa3IMYHBIX MecT OyJjieT BO3pacTaTh BIJIOTH JO 7.

0 ® 0 e e

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, . MakcumasbHO. BylieM, He orpaHn4mBas OOIIHOCTH, CYMTATh, 4TO b < d, Tak Kak 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 MOJIKHBI OBITh PA3JIMIHBIMHM 9HCJIAMH, IOITOMY sT9eHKH, JIJjIsd KOTOPBIX G = ¢ Wi ¢ = b He cjeayer
YUUTBIBATH MIPU [TOMCKE MUHUMYMA.

N36aBuThCs OT d4eeK, TJe a = ¢, JIETKO, JOCTATOUHO MOJIOKNTD JJIg HUX By . = —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, eciu b =d nm b =d — 1).

Bynewm nepebupars siueiiku 1o BozpacraHuio b, a npu paBHBIX b 110 Bo3pacTtanuio d. B kax1oit cTpoke
OyJileM XpaHUTb MaKCHUMyM m; cpeau 3Hadenuit Bi;, Bo;, ..., By_1 ;. IIpu nepexoge or d x d =d+1
MaKCHUMyM Ha, JIBYX OIUCAHHBIX MPSIMOYTOJbHIKAX HEOOXOIMMO OOHOBUTL 3HadYeHHEM my. Ilpu mepexose
ot b k crenyromeMy 3uadenuio b’ = b+ 1 Bce 3Hadenus m; cielyer OGHOBUTH 3HAYEHIEM By ;, a HCKOMBIIl
MaKCUMYM CJeJIaTh PABHBIM MaKCUMyMYy 3HAYEHUI M1, My, ..., 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 3a/1auM U yCIOBUS Annpeit CrankeBuY
[Toxroroeka perienus u TectoB: Hwukura Muxaitios
ApTop pasbopa: Aprem Bacuiiber

Bymem cocTaBisiTh HCKOMBIi CITICOK IUCE TIOC/Ie0BaTebHO. [1pe o okumM, 910 MbI y2Ke CreHepUpO-
BaJI N 9UCEJI, TIOWMEM, 9eMy OYIEeT PABHO dy 1. C OHON CTOPOHBI, Ay 1 = 2-ay. C APYTroil CTOPOHBL, Gy -1
JIOJIDKHO 3aKaHYUBATLCH Ha T HyJIEil, IJle © — IOJIOBUHA JIJIMHBI JECATHUYHON 3aIUCU Op41, OKPYIVIEHHAS
BBEPX. DTO yCJIOBUE PABHOCUIIBHO TOMY, UTO py1 Jejintcst Ha 107.

3aMeTuM, 4TO JJIMHA YKCcIa 2 - 4, He OoJjiee, 4eM Ha OJAUH OOJIbIE, YeM JJINHA, YUCIa O,. Kcau airHa
He M3MEeHWJIach, UJIN K€ JJIMHA M3MEHIIACh C HEUETHOTO YNCJIa Ha UeTHOEe, TO, MOCKOJbKY G, JAEIUIOCH
Ha 10", To u 2 - a,, Oyner menuThbes Ha 107, 1 MEHUMAJIBHBIM 9HCJIOM, TTOJIXOIAIINM II0J YCJIOBUE 3aa4H,
OyIeT apt1 = 2 - ay.

B nporuBHOM ciyuae, HEOOXOIUMO YBEJIUYIUTDH UHUCJIO JIO TOTO, IIOKA OHO HE CTaHeT JeauThbes Ha 107.
C mpeplIyInero mara Mbl 3HAEM, UTO @, aeurcd na 1071, TlosTomy, 11t TOro, 4To6bI HOTYIHTh YHCIIO,
nensmeecst Ha 107, MozkHO npubasiaTs 107! moka Tekymee uncio e genurcs na 10%. Takux npubas-
Jlenuit OyzaeT He OoJibIle JlecsaTr. B KOHIE MBI HOJIyIMM 9HCJI0, KOTOPOE DOJIBIIE, YeM JBa MPEIbIIYIINX, 1
nesinrest Ha 107, Takum obpazom, HadmnHas ¢ repBoro ducia a1 = 100, Mbl MOYXKEM IMOJIYIUTDb BCE HYXKHBIE
n guces. HebosbIiine orpannyenus B 9TOH 3a/1ade TakKe M03BOJIsLIn pubas/iaTh 1o 100 Ha Kak10M Iare,
[IOKa B KOHIIE HEJOCTATOYHOE KOJIUIECTBO HYJIEH.

Pa36op 3agaunm «Onepayuns «[llepecTtaHoBka» »

Aprop 3amaum: Anron Fapnep
[TonroroBka ycjioBusi, pemieHust U TecToB: Bacunmit Ayipepos
Asrop pasbopa: Bacunmit Andepon

CretaeM JIBOUYHBIN MOUCK 10 OTBETY — KOJIMYECTBY YTBEPKICHUI, TOCTE KOTOPBIX MOYKHO OJ[HO-
3HAYHO BOCCTAHABJIMBATH HCXOIHYIO IIEPECTAHOBKY. JIBOMYHBIN IMOMCK MOXKHO IPUMEHUTH, TaK KaK eCJin
[IEPECTAHOBKY MOYKHO BOCCTAHOBHUTD IIOCJIE & YTBEPXKJIEHUH, TO TeM Dojiee €€ MOYXKHO OJTHO3HATHO BOCCTA-
HOBUTH T0OCJEe T + 1 yTBepKIeHUSI.

[TocmoTpuM, Kak MPOBEPUTH, UTO TOCTE k YyTBEP:KICHWI MOXKHO BOCCTAHOBUTL TpPeOyeMyIo TepecTa-
HOBKY. [TocTpoum rpad ¢ n BepIuHAME, T/ i-51 BEePIIUHA — 3TO [TO3UIHS COJIATa B IlepecTaHoBke. IlycThb
M3BECTHO, YTO HOMEP COJIJATA, CTOSIBITIETO B a-# MO3UIUHU OOJIBIIIE HOMEpa COJIIaTa, CTOSBINEro B b-it mo-
suruu. 'Torma npoBesiEM opueHTUpOBaHHOE pebpo u3 BepinuHbl b B Bepiuny a. CrejraeM Tak Jijisi TIEPBBIX
k yTBepKIeHUI.

BameTnum, 9T0 rpad MOy IUTCS AIUKJINIECKUM JaxKe st kK = m, TaK Kak 110 YCJOBUI TapAHTUPYETC s,
ITO CYIECTBYET XOTsI OBl OJIHA TIEPECTAHOBKA, J7IsT KOTOPO# BBITIOTHSIIOTCS BCE YCJIOBUSI, KOTOPHIE TTIOMHUT
AIBIOTAHT. Y AIMUKJIMIECKOro Ipada eCcTh TOMOJOIMYECKass COPTUPOBKA — TAKOUW HMOPSIJIOK BEPIIUH, UTO
pebpa UIyT TOJBKO U3 BEPIIMH C MEHBITUMH HOMEPAMH B BEPIIMHBI ¢ OOIBITUMUA. TOMOJIOITIECKYIO COP-
TUPOBKY rpada ¢ V Bepmmuamu u E pebpaMu MOXKHO ITOCTPOUTH C ITOMOIIBIO 00X0/1a B TVIYOUHY 38 BpeMsi
OV + E).

3aMeTuM, YTO eCTh B3AUMHO-OTHOZHAYHOE COOTBETCTBUE MEYK/Y TOIOJOTMIECKUME COTPUPOBKAMHE 10~
JIyIUBIITErocst Tpada U MOAXOSIINMEI ITOCTPOEHUuIMHU coyiaT. JleficTBUTeIbHO, IIyCTh 3a/IaHa TOMOJIOITYe-
CKasl COPTUPOBKA, TOTJA T OOPATHON MepeCTAHOBKM BBIMTOJHSIIOTCS BCE YCJIOBUS: €CJIN Ha G-1 TO3UTHH
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JOJIZKEH CTOSITH COJIZAT C OOJIBINNM HOMEpPOM, UeM Ha b-il, To m3 b B a mposemeno pebpo, sHaUHT, b B
00paTHOI ITepeCcTaHOBKE HAXOJUTCS PAHbBIIE, a 3HAUUT, HOMED COJIJATa, CTOSIIEro Ha b-M MecTe MEHbIIE.
O6paTHO, eci y HAC €CThb KaKOH-HMOYJb OTBET, OOpaTHasl eMy IT€PEeCTAHOBKA COOTBETCTBYET KAKOW-TO
TOIOJIOTUYECKO# copTupoBke rpada. Vrak, mjs Toro, 9Tobbl IIPOBEPUTH €IUHCTBEHHOCTH BO3MOXKHOIO
IIOCTPOCHU I, HeO6XO,[LI/IMO 1 JOCTATOYHO IIPOBEPUTH €IMHCTBEHHOCTD TOIIOJIOTUIECKOM COPTUPOBKU B 93TOM
rpade.

DT0 MOXKHO ¢JIeJIaTh CjeayomumM obpaszomM. IlocTponM Kakyo-HIOY/Ib TOIOJIOTHIECKYIO COPTUPOBKY U
IIPOBEPHUM, UTO MEXKy KaxKIO0W IMapoil COCeITHIX BEPIIUH B Hell ecTh pedbpo. Ecu 510 yciaoBue Bbinosnger-
Cs, TO HIKAKOM JIPYT0ii TOMOJIOITIECKO COPTUPOBKH OBITH He MOKeT. OOpaTHO, €CJIU TOITOJIOTHIECKAast COP-
TUPOBKA €IMHCTBEHHA, TO MEXK/Iy KayKJIOW Mapoil COCeTHUX BEPIINH €CTh Pedpo, HHATe MOXKHO ITOMEHSITH
MeCTaMU Tapy COCEIHUX BEPIIUH, MEXKIY KOTOPbIMU pebpa HeT, W MOIYIUTh JAPYTYI0 TOMOJOIHIECKYIO
COPTUPOBKY.

Canoxuocts Takoro perterust O((n + m)logm), oHO yKIabIBaeTCsi B OPPAHUYEHUsI 110 BPDEMEHH.

O/HAKO MOYKHO yCOBEPIIEeHCTBOBATH 9TO pellleHne U nosrydnTh perterne 3a O(n 4+ m). 3amerum, 4ro
ecau oTBeT He paBeH —1, TO B rpade, MOCTPOEHHOM HA BCEX 3allpOCax, TOHOJIOIMIECKash COPTUPOBKA
CJMHCTBECHHA. SaMeTI/H\/I TaK2Ke, 9TO eCJIn OHa B KaKOI-TO MOMEHT cTaJjia e,ZLI/IHCTBeHHOIL/'I7 TO IIpn ILO6aBJIeHI/II/I
pebep yaKe He MOMEHSIeTCs. SHAYUT, JOCTATOYHO TOIOJOTHIECKH OTCOPTUPOBATH UTOTOBBIN rpad u B3ATbH
B KadeCcTBe OTBETAa MAaKCUMaJbHBII HOMED pedpa MeXIy COCEIHUMHU BEPIIUHAMUA.

Pa3bop 3agaun «TpyaHocTn nepenucku>»

ABTOp 3a1auM U yCIOBUS: Hevm Kydepenko
[Toxroroska permtenust u recrop:  Cranucias Haymon
ABTop pasbopa: Cranuciaas Haymos

Paccmorpum, Kak MOYXKET M3MEHUTBCS CTPOKa npu Haxkartue kHonku «Homes. [laBafite rpejcraBum
S KaK CyMMY CTDPOK €1 + €2 + - -+ + Cx—1 + C, TJie onepanus «-+» — 3TO 3allUCh OJHON CTPOKUA B KOHIIE
napyroit. Torga eciu Kypcop CABUTAJICS HAa HAYAJO CTPOKHM KakK Pa3 MOCJEe HAIMCAHUS KaXKIOW M3 CTPOK
€1,C2,...,Ck, MBI IIOJIy4UM CTPOKY ¢, paBHYIO C, + Cp—1 + -+ + co + 1.

st perienust 3a7[a9u BOCHOJIB3YEMCS JUHAMUYIECKUM IIporpamMmmupoBanueM. [lycts dp; — sorudeckoe
3HAYEHUE: BEPHO JIU, UYTO U3 IIEPBBIX { CAMBOJIOB CTPOKHU § MOXKHO TIOJIy YUTh ITOCJIETHIE § CAMBOJIOB CTPOKU
t B myxkHOM mopsiike. Torna dpy = True. A orBer HaxomurTcst B dpy: ecau dp, = True, To U3 § MOXKHO
OJIy9nuTh t, WHa4Ye HeJb3si. Hayummcsi mepecuuTbiBaTh 3HadYeHus B MaccuBe dp. IlepebGepem ¢ or 0 10
n u OygeM OOHOBJIATDL 3HadeHHue «Biepen». IlycTh MBI MOkeM HAOpaTh HEPBbIE § CUMBOJIOB B HYKHOM
nopsijike, 3uadnt, 3uadenue dp; = True. [lonpobyem j100aBUTH €Ile j CHMBOJIOB, 9TO BO3MOXKHO, KOTJIa
COOTBETCTBYIOIIME NOACTPOKH S[i+1..i+ j] u t[n—i—j+2..n—i+1] paBubl. B 310M cityuae ycranasimnBaem
snadenue dp;1; B True.

Ecyin cpaBHUBaATEH CTPOKH, IIPOBEPSsisi HA PABEHCTBO KAaKJbII COOTBETCTBYIONIUI CHUMBOJI JIBYX CTPOK,
TO pemrenne Gyner paboTaTh 33 BpEMs HOPSIIKa 1o
TUMU3AIUNA CPABHEHNST CTPOK MOXKHO BOCITIOJIb30BATHCS XeIaMu, z2-(hyHKIueil wiu npekukc-pyHKIINE,
TOTJIa JiBe MOACTPOKH Gy ayT cpasamBaThes 3a O(1) m urorosoe pemenne Gyner paborars 3a O(n?).

1 HE YJIO2KUTCA B OI'PaHHUYICHUA II0 BPDEMECHH. ,HHH OII-

Pa306op 3apgaun «TaHsa, MA4YM U «KUCKJOYHatloLee Nany »

ABTopbI 3a18491: Baamucnas Hoxrénkua, Cepreit Konemmosuta
[Toaroroska yciaosus, pemtenns u TecroB: Cranucias Haymos
ABTop pasbopa: Cranucias Haymon

B zasade He0OX0OMUMO TOCUUTATD CYMMY <«UCKJIIOYAIONINX WJIM» HECKOJbKUX Iap 4uces, 3ra MyHKIUA
cunTaercsd 1o butaMm HezaBucumo. llocumraem s KaxKJa0oro Omra, Kakoil BKJIAJI OH BHOCUT B UTOIOBYIO
CyMMY.

[TycThb ¢; — 310 KOTMYECTBO Uuces OT 1 J10 n, T/e i-it OUT paBeH eJUHUIE, COOTBETCTBEHHO 7L — ¢; — 3TO
KOJIMYECTBO YUCE, Tjie 3TOT 6uT paseH Hyso. Oynkiud @ or JByx OUTOB NpUHUMAET 3HaYeHue 1, eciin
5T OUTHl pa3auvHbl. [[09TOMY KOJIMYECTBO cjlaraeMbIX B UTOTOBOW CyMMe, TJe ¢-ii OUT paBeH eIUHUIIE,
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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.

CrpaHuua 7 us 7



