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TexHoKyb60K 2017: Pa3bop 3a4a4 3aKJAH04YUTENIbHOTO 3Tana

A. AHOptowa 1 HOCKHK

OorpaHM4YeHne No BpeMeHM Ha TeCT 2 CeKyHAbl
orpaHuM4YeHne No NamaTK Ha TecT 256 merabanT
BBOA, CTAaHAAPTHbLIN BBOA,

BbIBO/, CTaHAAPTHbIM BbIBOA,

AHAploWwa o4eHb aKKypPaTHbIA U YUCTOM/IOTHLIA MasibiMK, NO3TOMY OH Bcerga
cneguT 3a NOPAAKOM B CBOEN KOMHATe. B Tom umcne, OH o4eHb BHMMATENbHO

OTHOCUTCA K YKZ1aAblBaHUIO CBOUX BeLLI,EVI B LLIKa(I).

CerogHAa nepeg, HUM BCTana HeNerkas 3agaya — C/AOXWUTb B LWKagp HOCKKU. Y
AHApIOWM eCcTb N pasHbiX Map HOCKOB, KOTOPble WM3HaYya/ibHO C/IOXKEHbl B
MeLokK. MNapbl HOCKOB NpPOHYmMepoBaHbl OT 1 Ao n. AHAptowa xoyeT ybpaTb
HOCKM B WKad no napam. a5 3TOro oH No 0g4HOMY [0CTaeT HOCKM U3 MeLLKa, U
ANA KaXKAOro BbITAWEHHOro HOCKa CMOTPUT, A0CTaBaa /M OH y¥Ke ero napy.
Ecan HeT, 4To 3HaAUMT, YTO Napa TEKYLLEro HOCKa BCe ele HaxoauTca B MeLUKe,
TO AHApIOWa KNageT TeKYLLMIM HOCOK Ha cTon nepes coboi. MHave oH ybupaet

TEKYLLWIM HOCOK M ero napy B Wwkad.

AHp,proma O4YeHb BHMMaTeﬂbeIVI, NnO3TOMY OH 3allOMHWUA, B KaKOM NnopAaKe

A40CTaBasl HOCKN N3 MeLUKa. Tenepb OH 3a4yMa/iCA, a KakKoe MaKCMMmaJibHOE



KO/IM4eCTBO HOCKOB OAHOBpPEMEHHO 1€XaNo nepeg HUM Ha ctone? Momorute

AHAploLIe OTBETUTbL Ha 3TOT BOMPOC.

BxoaHble paHHble
B nepBon CTpoKe HaxoAuTCA eAUMHCTBEHHOE LEeJsioe YUCAOo N (1<£n<10°) —

YUCNO Nap HOCKOB.

Bo BTOpon cTpoKe uyepe3 npoben nepeuyncneHol 2n YUCEN Xi, X3, ..., Xop
(1 £x;<n), KOTOpble ONUCLIBAIOT, B KAKOM nopaake AHApPIOLWa A0CTaBa/l HOCKU
M3 MeLKa. A UMEHHO, YACNO X; 03HAYaET, YTO i-M Mo NOPAAKY AHApPIOLWA A0CTan
HOCOK M3 napbl X;.

FapaHTUpyeTca, YTo AHAPIOLWA A0CTaN POBHO Ba HOCKA U3 KaxAo0M napbl.

BbIxoaHble AaHHble
B eOMHCTBEHHOM CTPOKe BbIBEAUTE OAHO YMC/IO — MAKCMMANbHOE YUCAO

HOCKOB, KOTOpble KOI'Aa-I'IVI6O Nnexanan Ha Ctone nepes AHLI,pI'OLIJel\;I.

Mpumepbsbl
BxogHble gaHHble
1

11

BbIxogHble AaHHbIE
1

BxogHble paHHble
3

211323

BbIxogHble AaHHbIE



NMpumeyaHue

B nepsBom npumepe 13 ycnosusa AHApPIOLWA AOCTaeT U3 MeLLKa HOCOK U3 NepBoW

napbl U KNadeT €ero Ha CTton. 3aTem OH pocTtaet Cﬂeﬂ,yPOLLI,VII\;I HOCOK, KOTOprl\;I

TaK)Ke U3 NepBoi Napbl, Tak YTO OH cpasy ke bepeT 0b6a HOCKa U ybupaeT ux B

wKad. Taknm 0b6paszom, MakCMMyM OANH HOCOK NIeXKan Ha CToNe.

PaccmoTpum, 4TO NPOUCXOAUT BO BTOPOM NpUMepe:

CHavana Ha cTone Hu4yero HeT, AHApPIOLWA A0CTAaeT HOCOK U3 Napbl HOMep
2.

Ha ctone nexut HocoK (2). AHAproLWwa AOCTAaeT HOCOK M3 napbl Homep 1 n
KNafeT ero Ha CTon.

Ha ctone nexat HOCkM (1, 2). AHAptOWaA AOCTAeT HOCOK M3 napbl HOMep
1, HO TaKol HOCOK YrKe ecTb Ha cTone. Moatomy AHAptowa ybupaet oba
HOCKa B WKad.

Ha cTtone nexut HocoK (2). AHApoLWa AOCTAaeT HOCOK M3 napbl HOmep 3 U
KNafeT ero Ha CTon.

Ha cTtone nexat HOCKM (2, 3). AHApIOWaA AOCTAeT HOCOK M3 Nnapbl HOMep
2, HO TAKOM HOCOK Y»Ke ecTb Ha ctone. MNoatomy AHgptowa ybupaet oba
HOCKa B WKad.

Ha ctone nexut Hocok (3). AHgptoLla AoCTaeT HOCOK M3 napbl Homep 3,
HO TaKol HOCOK Yy)Ke ecTb Ha cTone. MNoatomy AHgptowa ybupaeT oba

HOCKa B WKad.

Taknum 06pa30M, Ha CToNe eJUHOBPEMEHHO 1€XKa/10 MaKCMMYM [Ba HOCKa.



Pa3bop 3agauu:

npOCTaFI 3ada4a Ha peanansauymio. COXpaHMM B Maccuee, NeXxXmnt M HOCOK
KaXXaoro m3 TMnoB Ha CTOJ1e, TaKXKe 6y,c|,eM XPaHUTb KOZIMHECTBO HOCKOB U
Hanbonbllee 3HAYeHWe 3TOro KonuyecTsa. Tenepb 6VA€M O6pa6aTbIBaTb
HOCKHK MO O 4HOMY U 0b6HOBAATL BCe HeO6XO,CI,MMbIe 3Ha4YeHUNA.

CnoxHocTb: O(n) BpeMeHu 1 namaTu.

B. MecTo BCTpeun M3amMeHUTb Henb3A

OorpaHMYeHne No BpeMeHU Ha TeCT 5 CeKyH,
OrpaHMYeHune No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI n BblBO/,

FnaBHaa ynnua B bakTcuTn nmeet BuA ANMHHOW NPAMOM C tora Ha cesep. Ona
y#06CcTBa OpMEHTUPOBaAHMA Ha NPAMOM BBEAEHbI KOOPAUHATBI, U3MepAemble B

MeTpax OT CamMoro KXXHOro Aoma B CTOPOHY ceBepa.

B HEKOTOpPbIX TOYKAX yAMUbl CeYac HaxodAaTca n Apy3en, NPUYEM j-iM U3 HUX
HaXoAUTCA B TOYKE C KOOPAWMHATOM X; METPOB M MOXKET nepeaBuraTbca C
MaKCMMa/IbHOM CKOPOCTbKD V; MEeTPOB B CEKyHAy B Aawbom w3  aByx

Hal'lpaBJ'IeHVIl\;I BAO/b YULbI — Ha Ol 1IN Ha CEBEP.

I'Iepep, BaMHu CTOUT 3aa4a onpeaemTe MMHMUMaAJIbHOE BpeEMA, 3a KOTOPOE BCE

n Apy3en CMOryT BCTPETUTbCA B OAHOW TO4YKe Ha rnaBHou ynaumue. ObpaTtute



BHMMAHME, YTO TOYKA, B KOTOPOM BCTPeTATCs Apy3bsA, He o06s3aHa MMeTb

LLe/I0YNCNEHHYIO KOOPAMHATY.

BxoaHble paHHble
B nepBoi cTpoKe HaxoauMTCA eaMHCTBEHHOE uenoe ymcno n (2<n<60000) —
KO/ZIMYEeCTBO ApPYy3€eMN.
Bo BTOpOI CTPOKE HaxogATcA N UEeNblX YUCEN Xi, Xy, ..., X, (1<x;< 109) —
TeKylwme KOOpAVHATbI APY3en B MeTpax.

o 9
B TpeTbel CTpoOKe HaxoaAaTca N UEenblX 4Yucen Vi, Vs, ..,V, (1<v;<10°) —

MaKCMMa/ibHble CKOPOCTU ApYy3€el B METPax B CEKYHAY.

BbIxoaHble AaHHble

BoiBeante MuHMManbHoe Bpemsa (B CEKyHAax), 3a KOTOpPOe BCe N YenoBekK
CMOTYT BCTPETUTLCA B O4HOM TOYKE.

Baw otBeTr 6ypeTr cumTaTbCA NpPaBUAbHbIM, ecnnM ero abcontoTHaa uau
OTHOCUTENIbHAA MOrpewHoCTb He npeBblwaeT 10°°. dopmanbHO, NycTb Baw

OTBET PaBEH a, a OTBET }Kiopu — b. Baw oTBeT byAeT cuMTaTbCA NPABUIbHbLIM,

a—b - 6
ecny max(1.h) —= 10

Mpumepbsbl
BxogHble paHHble
3

713

121

BbIxoaHble AaHHble
2.000000000000

BxogHble paHHble



4

51032

2324

BbIxoaHble AaHHble

1.400000000000

NMpumeyaHue

B nepsom npumepe Bce Apy3bA MOTyT BCTPETUTLCA B TOUKe 5 yepes 2 cekyHAbl.
OnAa 3TOro nepsbi Apyr AO/IKEH UATU BCE BPeMA CO CBOEM MAKCMMaJibHOWM
CKOPOCTbIO Ha tOr, a BTOPOM W TPETUM [OMKHbI MATU CO CBOMMM

MaKCMMabHbIMU CKOPOCTAMMU Ha CeBEP.

Pa3bop 3agauu:

Bocnonb3yemca 6MHApHbIM MOUCKOM MO OTBETY. BHyTpu GMHaApHOro nowucka
HEOH6X0AMMO NMPOBEPATb, MOXKHO /1M BCEM APY3bAM BCTPETUTbCA 3a t CEeKyHA,
3a 3TO Bpems j-bli APYr MOXET OKas3aTbCA B N0OOM TOYKe OTpesKa [x;-
tv, x;+ tvj]. Ytobbl BCcTpeya Oblla BO3MOMKHA, KaKaA-TO TO4YKa [0J/KHA
npuUHaaNexaTb BCEM 3TUM OTPe3Kam, TO eCTb, UX NepeceyeHne AO0MKHO bbITb

HeNnycTo.

Y006HbIh cnocob nepeceyeHna Habopa oTpesKos [/, ril, ..., [/, r,] 3akntoyvaeTca
B TOM, 4TObbl nocumtaTte L=max [; u R=min r;. Echu L<R, 10 [L,R] » ecTb

MCKOMOE nepeceyvyeHne, MHa4vye nepeceyeHne nycCcro.

CnoxHocts: O(nlog(e™1)) BpemeHn n O(n) namatn. 3aecb € — Tpebyemas

OTHOCUTEJIbHAA NOrpewHOCTb.



C. AHapoWwa 1 pasHOLUBETHbIE LUAPUKK

OorpaHMYeHne No BpeMeHM Ha TeCT 2 CeKyHAbl
OrpaHMYeHmne No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI  Bbl BO.,

AHApIOLWA Kaxabl IeHb C CAaMOro AeTCTBa XOAUT Yepes ropoACcKoi Napk.
[IOPOXKKM U NONAHKM NapKa BCe BPeMSA Ka3aUCb eMy CULLIKOM OANHAKOBbIMM,

M O4HaXAbl OH pewnn yKpaCcutb X N Caenatb pa3HOO6pa3HbIMVI.

MapK COCTOMT U3 N NONAHOK, KOTOPble coeaAnHeHbl mexay coboii (n-1)
ABYCTOPOHHUMU AOPOXKKAMMU, MPUYEM OT KaXKA0M NONAHKM MOMKHO AONTU NO

AOPOXKKaM [0 ntobon apyromn.

AHApioLWa pelna Ha Kaxkaom NoNsHKe NoBecUTb OAMH LBETHOM WapuK. LiBeTa
LLAPWUKOB 334at0TCA LEeNbIMU MOJIOKUTENIbHBIMU YMCIaMK, HauMHasA ¢ 1. YTobbl
napkK ctan 6onee pasHoo6pasHbIM, AHAPOLWA peLwn BbibnpaThb LBeTa
LLAPUKOB NO-0CO6EHHOMY. A UMEHHO, OH XOYET Pa3BeCUTb LIAPUKM TaK, YTOObI
ANA NOObIX TPEX NOMNAPHO Pa3NINYHbIX NONAHOK a, b M c Takmx, YToaun b
CoeAMHEeHbl LOPOXKKOM, U b 1 € coeanHEHbI OPOXKKOMN, LIBETA LUAPMKOB HA 3TUX

nonAaHKax 6bin nonapHO pPas/IMYHbIMU.

Y106bI HE TPATUTb MHOTO IEHET Ha NOKYMKY WapMKoB, AHApPIOLWA XOYeT
MCNONb30BaTb KaK MOXKHO MeHbLUE Pa3/INYHbIX LLBETOB. TaK Kak AHgptowa He
OYeHb CMNEH B MPOrPaMMMUPOBAHUM, OH MPOCUT BAC NOMOYb EMY PELUNTb 3Ty

3ajauy.



BxoaHble paHHble

B nepBoi cTpoKe HaxoauTcAa o4HO uenoe yncnon (3<n< 2:10°) — yucno
NOMAHOK B Napke.

B Kaxkao 13 chnegyrowmx (n - 1) CTpOK HaxoAATCA ABa LENblX YNCNa X U Y
(1<x,y<n)— HOMepa ABYyX NONAHOK, COEANHEHHbIX O4YepeaHON AOPOKKON.
FapaHTUpyeTCca, 4TO OT Nt060OM NONAHKM MOXKHO g0b6paTbca Ao ntobon gpyroin

Mo LOPOKKaM.

BbIxoaHble AaHHbIe

B nepBo# cTpoKe BbiIBEAUTE OAHO LEenoe Yncao k — mmHMmanbHoOe KoanmyecTso
L,BETOB, KOTOpPOe HeobxoaMMO MCNoNb30BaTb AHAPIOLLE.

Bo BTOpOW CTpOKe BbIBEAUTE N LLENbIX YMCES, i-€ U3 KOTOPbIX PAaBHAETCA LBETY
LAapuKa, KOTOPbIN HYXXHO NMOBECUTb Ha i-M nonAaHKe. Kaxpoe ns ymcen gonxKHO

6bITb B Npegenax ot 1 go k.

Mpumepbsbl
BxogHble gaHHble
3

23

13

BbIxogHble AaHHbIEe
3

132

BxogHble paHHble
5

23

53



43

13

BbIxoaHble AaHHble

5

13254

BxoaHble gaHHble

5

21

32

43

54

BbIxoaHble AaHHble

3

12312

NMpumeyaHue

B nepsom npumepe 13 ycn0BMA NAapK COCTOUT U3 TPEX NOJIAHOK, KOTOpble
nocnefoBaTeslbHO coeAnHeHbl: 1 - 3 = 2. 3HauuT, UBeTa WAPUKOB Ha KaXKA0M

nos1AHKEe O0/1XKHbl 6bITb NnonapHO pa3/InyHbI.

NnntocTpauna K nepsomy npumepy.

Bo BTOpOmM npumepe B NMapKe MOXKHO HaWTU cneaylowme TPOMKU MNOJAHOK,
COeAMHEHHbIX NOCAeA0BaTe/NbHO:

e 15352

e 15354



e 15355
e 253514
e 25355
e 45355
OTcroaa Mbl BUAMM, YTO KaXKaasa Napa NONAHOK NEXKNUT B KaKOM-HMOYAb TPOWKe,

d 3HAYUT UBETA LWAPUKOB Ha BCEX NMNONAHKAX O0/1XKHbl 6bITb NnonapHO pa3/InyHbI.

NnntocTpaumna Ko BTOpomy npumepy.
B TpeTbem npumepe ecTb cnenytowme TPOMKHU:
e 15253
e 253514
e 35455
9TO 3HAYWUT, YTO OAHOrO MM ABYX LBETOB HEAOCTAaTOYHO, @ A/A TPeX LBEeTOB

OTBET CYLLECTBYET M NPUBEAEH B NpUMeEpE.

Nnntoctpauma K TpeTbemy npumepy.



Pa3bop 3agauu:

Echn BepwmHa v umeeT cTeneHb d, TO OTBeT KaK MWUHUMYM d+ 1.
[enctBntenbHo, Ntobble ABa coceda Vv fexaT Ha obuwem nyTv AnuHbl 3,
npoxogawem yepes v. Kpome 3TOro, vV EKMT Ha 0OLLEM NYTU U3 TPEX BEPLUMH
c nobbim cBOMM cocegom (BO3MOXKHO, C WMCMNOSb30BaHMEM He-coceaen).

3HauyuUT, v 1 BCe ero coceau O,0NKHbl UMETb NnOoNapHO pa3Hble UBETA.

MoKa)em, 4To 3Ta OuUEeHKa ABNAETCA Hamnydwen. NocTpomMm pacKkpacKy Aepesa
B D+ 1 uBert, rae D — makcumanbHaA cTeneHb BeplwmHbl. [logsecum aepeso 3a
N6y BEPLMHY, NOCNe Yero packpacMm KOPEHb M BCEX ero CbIHOBEN B LBETA
1, 2, n Tak ganee. OcTanbHble BEPLWMHbI MOKPACMM COMNACHO cnefyrowemy
npasuay: ecav BepLKnHA V UMeET UBET X, a ee poauTenb MMeeT uBeT y, TO AeTU
V NOAy4aloT nocnenosaTesibHble UBeTa, HaunHaA ¢ 1 u nponyckaa useta x u y.
HecnoxHo BuMAETb, 4YTO uUBeTa C Homepamu bGonbwe D+1 HUKOraa He

noHapobaTcs.

C TOYKM 3peHuns peanmsaumm AaHHasa npoueaypa AsafeTca ob6blvHbIM 06x040M
B rny6uHy.

CnoxHocTb: O(n) BpeMeHu 1 namaTu.

D. MHHOKeHTUI n pyTboNbHaA nura

OorpaHMYeHne No BpeMeHM Ha TeCT 2 CeKyHbl
OrpaHMYeHmne No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI  Bbl BO.,



MHHOKEHTUI — npe3naeHT TONbKO 4YTO co3gaHHon ¢yTbonbHOM nurv B
BantnaHguu. lMepsaa 3agava, KOTOpaA CTOUT neped HUM — obecneynTb
TPAHCAALMIO BCEX MaT4Yeln K No TeneBuaeHuto. Kak Bbl, BO3MOXHO, 3HaeTe,
BO Bpema ¢yTOONBHOrO MaTya HA 3KpaHe oOTobparkaloTcAs COKpaleHHble
Ha3BaHWA KOMaHA4 W Tekywuit cyeT. KoHeuyHOo, OyaeT CTpaHHO, ecnu
COKpaLLLeHHble Ha3BaHUA KNyboB cONepHUKOB coBNagyT, NO3TOMYy MHHOKEHTUI
AO/MKEH NPUMAYMATb. KaK COKPATUTb Ha3BaHWE KaXKAaoro u3 Kaybos nvrn no

Tpex BYKB TaK, 4Tobbl y BCeX KOMaHA Anrv 6bi1n pasHble Ha3BaHUA.

HasBaHue Kaxporo knyba cOCTOMT M3 ABYX C/A0B: HAa3BaHUA KOMAHAbl W
roposa, B KOTOpom pacnonaraetca knyb, Hanpumep, «DINAMO BYTECITY».
MHHOKEHTUIM He XO4YeT CU/IbHO MCKarKaTb Ha3BaHWE, MO3TOMY OH XO4eT BblbpaTb
COKpaLLeHHOe Ha3BaHMe ANA Kaxaoro us knybos Takmum obpasom, 4Tobbi:

1. nmbo cokpaleHHOe Ha3BaHMe Kayba COBMaZano C nepBbIMU Tpemsa
OykBamMn Ha3BaHMA KOMaHAbl, Hanpumep, ANA BblWeNnpuBeaeHHbIN
KOoMaHAbl 3T0 «DIN»,

2. nnbo nepsble ABe GYKBbl COKPALLEHHOrO Ha3BaHUA Kayba coBnaganu c
nepBbIMM ABYMA OYKBaMW Ha3BaHMA KOMaHAbl, @ TPeTbA — C NepBoW
bykBoM ropoga KomaHgbl. Hanpumep, pnAa  BbliwenpuBeseHHbIN

KOoMaHAbl 3T0 «DIB».

Kpome 3Toro, ecnm Ans KakOW-TO KOMaHAbl X BblbpaH BTOpPON BapWaAHT
Ha3BaHWA, TO He AOJ/I)KHO 6bITb KOMaHAbl, Y KOTOPOM BbiOpPaH NepBbI BapMaHT
COKpPALLEHHOrO Ha3BaHWA, COBMAAANOWMIA C NepBbiM BapMaHTOM HA3BaHMWA
KOMaHAabl x. Hanpumep, ecnn coKpalweHHOe Ha3BaHWe BbllenpuBeseHHOM
KomaHAabl 370 «DIB», TO HWKakaa KOMaHAa, Yy KOTOpPON BblbpaH NepBblii

BapnaHT COKpaWeHHOro Ha3BaHUWA, He AOOJ/IXXHa WMETb COKpaWweHHOro



Ha3BaHuA «DIN». [lpy 3TOM BO3MOXKHO, YTO KaKaA-TO KOMaHAa NOAy4uT
Ha3BaHue «DIN», rae «DI» — nepsble ABe OYKBbl HA3BAHMA KOMAHAbI, @ «N» —
nepsaA bykBa ropoga. KOHEYHO, HUKaKMe ABe KOMaHAbl He AOJ/IKHbI MMETb

OANHAKOBOrIo COKpaweHHOro Ha3BaHuA.

Momornte MHHOKEHTMIO BbiBPaTb COKpalleHHOEe Ha3BaHMe ANA Kakaoh u3
KomaHA,. Ecim 3To HEBO3MOMKHO, co0bLMTE 06 3TOM. ECI BO3MOMKHbIX OTBETOB
HECKONIbKO, WMHHOKeHTUA ycTpouT nwboit n3 Hux. Ecam ana HekoTopom
KOMaHAbl coBnaaaoT 0ba BapuaHTa COKPaLLEeHHOro Ha3BaHusA, To MHHOKeHTUI
BCe paBHO byaeT GpopmManbHO CUMTaTb, YTO Bbl6pPaH TONbKO OAUH M3 3TUX

BapWaHTOB.

BxoaHble paHHble
B nepBoi CTpoKe HaxoAUTCA eAMHCTBEHHOe uenoe uncno n (1<n<1000) —

yncno ¢pyTbonbHbLIX KNYH6OB B Aure.

B Ka)-K,EI,Ol\;I n3 cnegyrowmx n CTpok Haxo4ATCcA ABa C/10Ba — Ha3BaHME KOMaHAbl
M Ha3BaHWeE ropoda o4yepeagHoro Kny6a. N Ha3BaHMe KOMaHAbl, U Ha3BaHWe
ropoga COCToAT U3 3arnaBHbIX 6yKB NATUHCKOro al'ld)aBMTa U UMEIT ONNHY He

meHee 3 u He 6onee 20.

BbIxoaHble AaHHble
Echv BbibpaTb COKpalweHHble Ha3BaHWA, Yy[0BAETBOPMB TpeboBaHMAM

MHHOKEHTWNA, HEBO3MOKHO, BblBEAUTE €4ANHCTBEHHYIO CTPOKY «NO».

NHaue B nepByto CTPOKY BbiBeanTe «YES». [lanee BbiBeAUTE N CTPOK, B KaXKA0M

CTPOKe BbiBEAUTE BbIBEAUTE COKpaALlEHHOE Ha3BaHWE o4yepeaHoro Kny6a.



BbiBOgUTE KJ'Iy6bI B TOM }Xeé nopAaaKke, B KakOM OHW 3adaHbl BO BXOAHbIX

AAHHbIX.

Ecnn BO3MOXHbIX OTBETOB HECKO/IbKO, BblBEAUTE nobon.

Mpumepsbl

BxogHble gaHHble

2

DINAMO BYTECITY
FOOTBALL MOSCOW
BbIxogHble AaHHbIEe
YES

DIN

FOO

BxogHble gaHHble

2

DINAMO BYTECITY
DINAMO BITECITY
BbIxogHble AaHHbIe
NO

BxogHble gaHHble

3

PLAYFOOTBALL MOSCOW
PLAYVOLLEYBALL SPB
GOGO TECHNOCUP
BbIxogHble AaHHbIE

YES



PLM

PLS

GOG

BxogHble paHHble
3

ABC DEF

ABC EFG

ABD 00O
BbIxogHble AaHHblE
YES

ABD

ABE

ABO

NMpumeyaHue
B nepsom npumepe MOXKHO BblbpaTb MepBbl BapWaHT Ha3BaHMA Ana obenx

KOMaHA,

Bo BTOpOoM npumepe HEBO3MOXKHO NogobpaTb HasBaHMA, T. K. NO YCI0BUIO
Henb3sA y 0AHON KOMaHAbl BblbpaTb MepBblit BapMaHT Ha3BaHWA, a Y BTOPOW
Bbl6paTb BTOPOW BapuMaHT Ha3BaHWUSA, €CX NepBble BapuaHTbl HAa3BaHWUIN Y 3TUX

KOMaH/A coBMaaatoT.

B TpeTbem npMmepe MOXKHO Bbi6paTb BTOpPble BapMaHTbl Ha3BaHWUI y NepBbIX

ABYX KOMaHZ, W NepBblii BAPUAHT — y TpeTbeil KOMaHAbI.



B yetBepTOoM npumepe obpaTtuTe BHMMaHWE Ha TO, YTO pPa3peLlaeTcsa, YTobbl
BbIOpaHHOE Ha3BaHME HEKOTOPOM KOMaHAbl X COBMaAafio C NepBbiM
BAPMAHTOM Ha3BaHWA Yy, eCAM MepBblil BapMaHT HAa3BaHMA X He COBMNAJaeT C

nepBbiM BapnMaHTOM Ha3BaHUA Y.

Pa3bop 3agauu:

Byaem o60o3HauaTb a; M b; NnepBbIin U BTOPOW BapUaHT ANA Ha3BaHUA j-oro Knyba

COOTBETCTBEHHO.

Ecnu Bce a; pa3nunyHbl, Mbl MOXXEM MCMOJIb30BaTb MX BCE KaK Ha3BaHuA. MHaue,
NPeAnoNoXUM, UYTO 0;=0; ANA KAaKWUX-TO KnyboB | u j, Toraa ux Henb3sA
ncnonb3oBaTb ogHOBpeMeHHO. Kpome Toro, BbibupaTtb, Hanpumep, a; u b; B
TAKOM CUTyaUMM TaKXKe 3anpelleHo yciosmem. Moayyaerca, YTO Mbl AOJIKHbI

BblbpaTb B Ka4ecTse MMeH b; 1 b;.

Ecan Tenepb AnA Kakoro-to ewe Kayba k mbl umeem ay=b;, Mbl AOMKHO
BblOpaTb B KayecTBe ero Has3BaHuA by. Takne uenHble 3aBUCMMOCTU MOMKHO
obpaboTaTb Nt06LIM anropuTMom obxoaa. Ecnv mbl B KaKOM-TO MOMEHT byaem
0053aHbl MCNONb30BaTb OAMHAKOBbIE MMEHA, TO PeleHns HeT, MHaye nocne

pa3peweHna scex I-(OHCI)I'IVIKTOB noaydynm npaBuibHoOE peLlleHune.

CnoxHocTb: O(n) BpeMeHW U NamATM NPU aKKYPaTHOM peanmnsaumnm (B SaHHbIX

orpaHM4YeHunAx aTo bbIN0 HeobA3aTeNbHO).

E. Mopa3emHan nabapaTtopua

orpaHu4yeHune no BpemeHn Ha T1ect 1 CeKYyHAOa



orpaHuM4YeHne No NamaTu Ha TecT 256 merabanT
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI  Bbl BO.,

B orpomHolii noasemHoin nabopatopum 3nas Koprnopauua 30HTUK co3aaeT
KNOHOB ANA CBOWUX CTPALUHbIX 3KcnepumeHToB. OpaHaxKAbl KOMMaHUA
KNOHWPOBANa ManbyuMka MO MMEeHW AHAplOWa, KOTOpbIA 6bll YyMHEE CBOMX
CBEPCTHMKOB. AHApPIOLIA MOHAA, YTO BOKPYr TBOPUTCA 4YTO-TO HenagHoe. OH
NOAHAN KNOHOB Ha 60pbby NPOTUB KOpPNOpPaLMK, U Te HaYanu UCKATb BbIXO4, U3
nabopatopuu. KomnaHuMM HMYEro He O0CTaBanoCb, KPOME KaK 3anyCTuUTb

npouecc CaMOYHUUTOXKEHNA NOO3EMHOIO KOMIJIEKCA.

NabopaTopua npeacrasnset cobon cBA3HbIM rpad U3 n BepwmH U m pebep. B
HEKOTOPbIX BepLlMHAxX 3Toro rpada k KNOHOB AHAPIOWM HAYMHAKOT MNOMUCK
BbIxoga 13 nabopaTtopuu. B npouecce Nomncka Kaxayto CeKyHAY OHU NepexoanT
no pebpy B COCeAHIOW BePLIMHY, MPUYEM B Ka*KAON BepLUMHE MOMKET
O4HOBPEMEHHO HAaXOAMTbCA CKOJIbKO YrOAHO KJAOHOB. KaxKabl KNOH MOXKeT B
HEKOTOPbI MOMEHT BPEMEHM OCTAHOBMUTbCA W MPEKPaTUTb MOUCKM, HO OH
06A3aTeNIbHO AO/IKEH MX Ha4yaTb, TO €CTb NOCeTUTb XOTA Obl OA4HY BEpPLUMHY.
Bonee TOro, BbIXO4 MOXET HaxXo4UTbCA B MPOU3BOILHOM MecTe nabopatopum,
NMO3TOMY KJIOHbl AOJ/IKHbl 060MTU rpad LEeNMKOM, TO eCTb Kaxaas BepLinHa

rpada Ao/KHA 6bITb NocelLeHa XoTa 6bl O4HUM KTOHOM XOTA 6bl 0AMH pas3.

2n
BpeMFI KTOHOB OrpaHnN4yeHo, n Ka)'Kﬂ,b“\;l N3 HUX CMOXKeT 060[7|TV| He 60ﬂee "L_‘l

KOMHAT A0 TOoro, Kak na6opaTopMﬂ B30pBETCA.

Bawa 3aga4va 3akNoyaeTca B TOM, 4yTOObI pPacCTaBUTb KNIOHOB MO BEPLUMHAM

rpad)a N ONA KaXXgoro K/10Ha BbIBECTU MYTb, MO KOTOPOMY OH AO0/1XKEH O6XOLI,MTb



rpad. Mpy 3TOM KONMYECTBO BEPLUMH B KaXA0M NyTU AOKHO BbITb He 6onblue

%1

BxoaHble paHHble
B nepBoM CTpOKe HAXOAATCA TPWU UEANblX unmcna n, m wn k (1<n<210° n-
1<m<2-10°, 1<k<n) — yncno BeplwwH B rpade, uucno pebep B rpade

KO/IMY4eCTBO K/1IOHOB.

B Kaxaoih M3 cneaylowmMx m CTPOK HAxXoAATCA ABa LENblX 4Yucna X; U y;
(1<x;,y;<£n) — HOMepa ABYX BEPLUNH, COEAMHEHHbIX o4yepeaHbiM pebpom. B

rpade moryT 6bITb NETAN N KpaTHble pebpa.

FapaHTUpyeTcs, YTo rpad CBA3HbIN.

BbIxoaHble AaHHble

BoiBeante k cTpoK. B Hauvane - CTpOKM BbiBEAUTE Uuenoe 4ucno ¢ |
l<a < "7”1) — KO/IMYECTBO BEPLUMH, KOTOPble MOCETUT j-M KAOH, a 3aTem
BblBeAUTE C; LeNiblX Yucen — HOMepa BepLUMH, KOTOpPble OH NOCeTUT, B NnopAaKe
X noceweHna. BoiBoauTe BepLIMHY KaXKAbIM pa3, Korga KAOH ee noceuaer,

Aaxe eC/im OH noceuwlan ee 40 3TOro.

FapaHTMpyeTCcA, YTO OTBET CyLLEeCTBYyeT.

Mpumepbsbl
BxogHble gaHHble
321

21

31



BbIxogHble AaHHbIEe
3213

BxogHble faHHble
542

12

13

14

15

BbIxogHble AaHHblE
3213

3415

MpumeyaHue
B nepBom TecTe ecTb BCero 1 K/IOH, OH NnocelaeT BepLmnHbI B nopaake (2, 1, 3),

YTO YKNaAbIBa€TCA B OrpaHnyeHune 6 noceLleHHbIX BEPLLUUH.

Bo BTopom TecTe ecTb 2 KNIOHA, OHWU NOceLLatoT BepwunHbl B nopaake (2, 1, 3) un

(4, 1, 5), yTo YKNaabIBaeTCcA B OrpaHMyYeHmne 5 noceLweHHbIX BEPLUMH.

Pa3bop 3agauu:

3anyctum obxoa B rnybuHy u3 nobon BeplinHbl rpada 1 BbiNUWEM 314N1EPOB
06x04, — nopAAoK, B KOTOPOM 06Xx04, noceLLaeT BEPLUMHbI, MPUYEM BEPLUMHA V
BbINMCbIBAETCA KaXKAbl pa3, Koraa obxon B Hee 3ax04MT, B YacTHOCTM, nocne
OKOHYAHMA KaXKA0ro PeKypCMBHOrO Bbi30Ba, CAENAHHOINO U3 V. 3aMeTUM, YTO
aninepoB 06xom coaepKuT 2n - 1 3anncb 1 ABNAAETCA KOPPEKTHLIM OTBETOM A5
k=1. Ana obwero cnyyana k, paspexem 3annepoB ob6xon Ha k yacTein pasmepa

He 6onee [ 2n/ k], v BbiBeaem 371 yacTu B otBeT. OTMETUM, YTO MO YCAOBUIO B



Ka*kA0M YacTu A0/KHa BbiTb XOTA 6bl 04HA BepLUMHA, NO3TOMY B MYCTble YacTu
MOCTPOEHHOro OTBETa HEOHXOAMMO A0NMUCATb KaKyH YroAHO BEPLUMHY.

CnoxHocTb: O(n + m) BpeMeHn 1 NamaATHK.

F. Akcenb u MapcToH B butnaHamm

OorpaHM4YeHne No BpeMeHU Ha TeCT 5 CeKyH,
OrpaHMYeHmne No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI  Bbl BO.,

OBa ppyra Akcenb u MapcCToH BMecTe nyTewecTtByOT no butnaHguu. B
butnaHgMn n  ropogoB, HeEKOTOpble Napbl M3 KOTOPbIX COEAMHEHDI
OAHOHanpaBAeHHbIMK Aoporamu. Joporu B butnaHamMm 6biBatoT newexoaHble
n BenocunegHbole. B butnananm moxket 6biTb HECKO/IbKO A0POT MEXKAY KaxKa0m
napown ropoaos, M ObIBAlOT gaxe [0pOorn M3 ropoga B Hero Ke. OAHaKo,
HUKakne aBe Aoporn B butnaHgmMm He moryT MMeTb O4MHAKOBble Hayano,

KOHeU N TUn ogHOBPEMEHHO.

[py3bs HaxoaAaTca B ropoge 1 M XOTAT COCTaBUTb MapLIPyT NyTelecTBus.
Akcenb nobUT xoaMTb Newkom, a MapcToH npeanoymTaeT senocunes,. Ytobbl
MapLIPYyT NOAYYNACA Pa3HOOOPa3HbIM U MHTEPECHbIM AN1A KaXKA0ro U3 gpysen,
OHM BbIOMpPAIOT NOPAAOK YepeaoBaHUA TUMOB NPONAEHHbIX A0OPOr CAedyoLWUMm
obpasom:

e MaplpyT HaYMHAETCA C NeWwexoaHON AOPOTH.

e [lycTb M3BECTHOE HAYa/I0 MapLIpyTa 3aNmncaHo B BUAE CTPOKM S U3 ByKB I

(newexoaHas gopora) u B (BenocuneaHan gopora). Torga K MmapLupyTy s



[lONNCbIBAETCA CTPOKA 5, rge S O3Ha4yaeT CTPOKY S, B KOTOPOW Tun
Ka)kgoW [OO0pOorMm 3ameHeH Ha NpPOTUBOMONOXKHbIA (Bce nelexogHble

[lOpOrn Ha BenocuneaHble, U HaoboporT).

MepBble HECKONIbKO LWAroB NoCTpoeHms maplpyTa byayT Bbirnaaets Tak: M1, MB,

MBBI1, MBBMBIMB, MBBMNBIMIMBBIMNBIMBBI, n Tak ganee.

[anee, Apy3bsA HaudMHalOT ABUMXKeHMe B ropoge 1 no goporam butnaHaum,
KaXkabl pa3 BblbMpas TMN ovyepeaHOW AOPOrM B COOTBETCTBUMU C ovepeaHbIM
CMMBONOM MapuwpyTa. Ecim e noaxoasulyio Aopory BbibpaTb He yaaetcs,

APY3bA 3aKaHYMUBAKOT CBOE NyTewecrene N NeTaTt ,CI,OMOI\/JI.

Momorute Apy3bAM onpesenuTb MaKCMMaNbHO BO3MOMHYO
NMPOAO/MIKUTENBHOCTL CBOEro MyTelwecTBUsA, €ciM OHM byayT ciepoBaTb
MOCTPOEHHOM MocneAoBaTe/IbHOCTU TUNOB Aopor. Ecav apy3ba mMoryT Hamtu

v 1
nyTb, COCTOALLINU 6onee, yem n3 10 8 Aopor, sBmecto AJ/inHbl BbiBEOUTE -1.

BxoaHble gaHHble

MepBas CTPOKA COAEPKMUT ABa Lenblx uncna n u m (1<n<500, 0<m<2n’) —
KONMYeCTBO ropooB 1 Aopor B butnaHgmm cOOTBETCTBEHHO.

Cnepytowme m CTPOK OMUCbIBAIOT AOPOrK. B i-OoM 13 3TUX CTPOK 3anmncaHo Tpu
uenbix uncna v, uin ti (1<v,u;<n, 0<t;<1), rae v; u u; — Homepa ropoaos,
ABNAIOLLMXCA HAYa/IOM U KOHLLOM i-O Aoporw, a t; 3agaet Tmn i-oi goporn (0 —
newexogHaa gopora, 1 — BenocunegHas gopora). NapaHTMpyeTcs, 4To ANs
KaXgoM napbl pPasfIMYHbIX Yncen i, j, Takmx 4to 1<i,j<m, anbo v;#v;, nnbo

uj# uj, nnbo t; # t;.



BbIxoaHble AaHHble

Echn apy3bs moryT HalTM noaxogAwmni nyTb ANUHBLI CTPOro bonblen, yem
10", BbiBEAUTE OoAHO u4ucno -1. B npoTMBHOM C/iyyae BbiBeauTe
MaKCMMaNbHYIO OJAMHY NOAXOAALLEro NyTW, TO eCTb Hanbosblee KOAMYECTBO

A0pPOr, KOTOPOE MOFYT NPONTU APY3bS.

Mpumepbsbl
BxogHble gaHHble
22

120

221

BbIxogHble AaHHbIE
3

BxogHble gaHHble
23

120

221

220

BbIxogHble AaHHbIEe

-1

MpumeyaHue
B nepBom npumepe nyTb AJMHbI 3 MOXHO MOAY4YUTb, NPOMAA OAWH Pa3 Mo
nopore 1 s ropoga 1 B ropoa 2, nocne 4yero Asaxabl no gopore 2 U3 ropoaa 2

B HEro xe.



Bo BTOpOM npumepe Mbl MOXKEM MOAYYUTb MyTb CKONAb YrogHO 6O0/bLLOMN
ANVHbI, cnepBa npoiiaa no gopore 1, a nocne atoro Bbibupasa gopory 2 unm 3 B

3aBUCUMOCTU OT o4HepegHOoro Tina 4oporu.

Pa3bop 3agauu:

Bynem o0603HayaTb A; ABOWYHYKO CTPOKY, MOJIYYEHHYIO | MOBTOPEHUN
obpaweHns u npunucobiBaHuMA, Hanpumep, Ap=0, A;=01, n T1.4. TakkKe
o603Haunm B: = A;. Mo onpepeneruio Aiv1 = AiBi y By = BiA;
HacumMtaem maTtpuubl P u Qi, anemeHTbl P/ Qi(v, u) B KOTOpbIX paBHbl 1 AnA
nap BEPLLUMH V, U, TAKMUX YTO U3 V B U €CTb NYyTb, COOTBETCTBYIOLLUIN CTpOKe Ai/B,.
MaTpuubl Py 1 Qg — 3TO, O4EBUAHO, NPOCTO MATPULbl CMeKHoCTn ¢ 0- un 1-
pebpamm COOTBETCTBEHHO.

Odanbwe 3ametum, 4Tto Py, 1(v, u) =1 TOraa v ToNbKo TOrAaa, Koraa ANa Kakomn-To
BEPWMHbI W BbINOAHEHO Pi(v, w)=Qiw,u)=1, n nNoAobHbIN KpUTEpPUi
paboTaet ana Q. 1(v, u). Takum obpasom, Mbl MOXKeM NocunTaTb Py U Qxy1,
ucnonbsya Py n Qi 3a BpemA O(ns) (no cyTn, nepecyeT 3akno4aeTca B
nepemHOKeHUN BUTOBbLIX MaTPULL: Piy1 = PQy, Q41 = le'z.‘).

Tenepb npu nomowm Py n Qi Hampem oTBeT. byaem XpaHUTb TEKyL UM
MAKCMMaNbHbIA OTBET L, U MHOXECTBO BEPLUMH S, AOCTUKUMbIX U3 BEPLUMHDI 1
Mo KaKOMY-TO KOPPEeKTHOMY NyTu AnuvHbl L. byaem nepebupatb k B nopaake
ybbIBaHUA C HEKOTOPOTro 3HAYeHUsA Ky, U MPOBEPATb, MOXKHO 1N YBENNYUTL L Ha
2. Nocne L-oi nosuuumn cnepytowime 2¥ cumBonos 0bpa3ytoT CTPoKy A, 1nbo By
B 3aBMCMMOCTUN OT YETHOCTU KO/IMYecTBa eanHUL, B 6uToBomn 3anucu L. Myctb S'
— MHOMEeCTBO BEPLUNH, AOCTUKUMbIX M3 S MO NyTU, cooTBETCTBYOLWEMY A, / By.
Echn S' HenycToe, yBennuum L Ha Zk, n npuceonm S=S', MHaye, HUYEro He
byaem aenatb. B KoHUe KOHUOB, L ByaeT MakCMManbHON A/IMHOM NYTWU, ecnu

k
OHa MeHblle, Yem 2.



Bo3sbmem k0=60, NMOCKOJIbKY HaC HE UHTepecyeT TOYHOE 3Ha4YeHWUe OTBETaQ,

ecnn oH Gonble 2%, Mony4ynnoce, peweHue 3a Bpemsa O (kon’ ), 4TO CANLIKOM
MmeaneHHo. Bocnonb3yemcs 6UTOBOM ONTUMM3ALMEN YMHOMNKEHMA MATPUL, 3TO
yCKOpuT pelweHue B ~ (4 pasa.

CnoHoCTb: ()(1"0”:‘/“‘) BpeMeHU U ()(/"0”")) namaTu, rae ko = log, 1("‘\, w=64

— OJ/INHa MalLWMHHOTO C/Q10Ba B buTtax.

G. AHAplOLWA U *KMBble Bapbepbl

OorpaHMYeHne No BpeMeHM Ha TecCT 4 CeKyHabl
OrpaHMYeHmne No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbiBOA CTaHOAPTHDbI W Bbl BO.,

HepaBHO AHApIOLIA HalLen yaAUBUTEbHbIM UTpoBoi aBTomat. OH NpeacTaBaan
13 ceba AOCKY, PacrnooXKeHHY0 BEPTUKANbHO, pa3buTyto Ha KBaapaTbl. Bcero
Ha AocKe 6bl10 W cT0N6L0B, NPOHYMEepPOBaHHbIX OT 1 40 W cneBa Hanpaso, U h

CTPOK, MPOHYMEPOBaHHbIX CHM3Y BBEpX 0T 1 Ao h.

Kpome TOro, B HEKOTOpbIX CTPOKax aBTOMaTa OblIM  PaCNONOXKeEHbI
neperopogku. Bcero neperopogok 6bi10 n, U i-A U3 HUX pacnonaranacb B
CTPOKe Ui, 3aHMMaa BCe KneTtkm B ctonbuax c /i no ri. Hukakue pBe

neperopogkn He Haxoaunanco B OLI,HOVI CTPOKe, AH,CI,piOLLIa 3TO TOYHO 3alNMOMHMUI.



Kpome Toro, B KaxA0l CTpOKe 6bl1a XOTA 6bl 04HA KNETKa, B KOTOPOI He bbino

neperopoaKu.

B ntoboi ctonbeul, aBTomata MOXHO 6blI0 CBEPXY BPOCUTL WApPUK. B Takom
C/lydae WapuK HAaYMHAN nafaTb BHWU3, NMOKA He HaTblKA/NCA Ha KaKyk-anbo
neperopoaKy UAM He BbiNagan M3 aBTomaTta cHM3y. Ecam wapwmk HaTbiKanca Ha
neperopoaky, To OH UcYesasn, a BMECTO Hero BO3HWMKaAM ABa LWapuKa CaeBa u
cnpaBa OT NepPeropoaKu, U NPOAO/XKAAM NafATb NO TeM e npasunam. Ecam
CfieBa MM CnpaBa OT NeperopofKyM HaxXOAWICA Kpal AOCKW, TO oba wwapuKa
NOABAA/INCL C TOW CTOPOHDbI, rae HeT Kpas. MNpu 3Tom Morno 6biTb, YTO B KaKOM-
TO K/JIeTKe OKa3blBaUCb ABa UK Bosee WapuKa OA4HOBPEMEHHO, 3TO HUKAK He

B/IMAJZIO Ha X ABUXKEHNE. B KOHUe BCce WapuKn Bbinagaanm M3 aBTomata CHU3Y.

\J /

MpuMmepbl TOro, KaK LWAPUKKN B3aUMOAENCTBYHOT C bapbepamu.

OcobeHHOCTb aBTOMaTa 6bl1la B TOM, YTO MHOMAA LWAPUKK NPOXOAUAN CKBO3b
neperopoakun, Kak uvepe3 cBOOOAHble KAETKU. ITO CBA3AHO C TEM, Y4TO
neperopoakn 6bian KuMBbiIMM U BOANUCL LWAPUKOB, MaAaloOWMX C HONbLIOWN

BbICOTbl. A UMEHHO, eC/In Ha NeperopoaKy HOMep inagan WapuK, KOTOPbIN



nepepg 3TMm nagan 6onee, Yem si KNETOK (TO eCTb LWAPUK NOABUICA B CTPOKE C
HOMepom cTporo 6onblie, Yem ui+si), TO MneperopoaKka MNPOMNycKaeT 3TOT
WapuK, Kak byato ee HeT. Ecan wapuKk 6bin 6polweH B aBTOMaT CBEpXY,

CYUTalTe, YTO OH NOABUACA Ha BbicoTe (h + 1).

AHApoLWa NOMHWUT, YTO OH BPOCKA NO OAHOMY LLIAPUKY B KaXKabl U3 CTONOLLOB.
Haliante gnsa Hero obliee KONMYECTBO LWAPUKOB, BbiNaBLUMX CHM3Y. TaK KakK 3To
YUCIO MOXKeT BbiTb OHONbLIMM, BbiBEAUTE OCTATOK OT AE/IEHMA 3TOro YMcna Ha

109 + 7.

BxoaHble gaHHble

B nepBoli cTpoKe HaxopATcA Tpu yenbix uncna h, wun (1<h <109, 2 <w <105,
0<n<105) — 4ncno CTPOK, YMCNO CTONOLOB M YUCNO NEPErOpPOAOK B

aBTomarte.

B Kaxkgana n3 cneayowmx n CTPOK Haxo4AaTCA YeTblpe Lenbix Yncna. B j-i ns
3TUX CTPOK HaxoaaTtca uncna ui, li, ri, si (1 <ui<h, 1<li<risw,1<si<109) —
CTPOKa, B KOTOPOW Haxo4AnUTCA j-A neperopoaKa. ctonbubl, B KOTOPbIX
HaAX04ATCA KpasA 3TOM Neperopoakn, 1 MakCMMaibHaA BbICOTA, C KOTOPOW
neperopogKa He NPOMNyCKaeT WapuKK. FapaHTUPYETCs, YTO B KaXKA40M CTPOKe
eCTb XOTA Obl 04HA KNeTKa, B KOTOPOM HET NeperopoaKu, a TakKe To, YTo BCe Ui

Pa3NINYHbI.

BbixoaHble AaHHbIe

BbiBeauTE eAMHCTBEHHOE YNC/I0 — OCTATOK OT AeNeHunA CYMMapPHOro 4ncna

BbIMaBLIKX WapuKosB Ha 109 + 7.



Mpumepbl
BXOAHbIe AaHHble
1051

32310

BbIXOAHble AdHHbIE

BXOAHbIe AaHHble
1052

31310

53510

BbIXOAHble AdHHbIE
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BXOAHbIe AaHHble
1052

3137

53510

BbIXOAHble AdHHbIE
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BXOAHbIe AaHHble
10154

7395

64101

11410
4111120

BbIXOAHble AdHHbIE



53

MpumeyaHue

B nepBom npumepe oanH bapbep: ecnm 6pocuTb WapPUK BO BTOPOKN UM TPETU

ctonbeu, To BbiNaAeT ABa WapUKa, MHAYe — oauH. NToro oTteeT 7.

Bo BTOpom npumepe KONMYECTBO BbIMaBLUKMX WAPUKOB paBHO 2, 2,4, 4, 4 npu

6pOC3HMM LWapunKoB B CTOJ'I6LI,bI cneBa HanpaBo COOTBETCTBEHHO.

B TpeTbem npumepe KonM4YecTso BbiNaBLWMX WApPUKoB pasHo 1, 1,4, 4, 4 npwu
H6pocaHnM WapUKoB B cToNbOLbI CneBa HanpaBo COOTBETCTBEHHO. ObpaTuTe
BHUMAHMe, NepBblii bapbep NPoNyCcKaeT WapuKKY, Nagatoline Ha Hero

HanpAmMyr, HO He NPONYyCKaeT 1€, YTO NadatoT Ha HEro Co BTOPOro 6apbepa.

B yueTBEepTOM NpUMepe KONNYECTBO BbIMaBLLKMX LWAPUKOB paBHoO 2, 2, 6, 6, 6, 6,
6,6,6,1,2,1,1,1, 1 npn 6pocaHumn WapunKos B cToNOLbI C/IEBA HAaNPaBo
cooTBeTCcTBEHHO. Cnyyaii, Koraa Wwapuk 6polueH B cegbMolii cTonbeu,

PacCMOTPEH Ha PUCYHKE HUMXKE.

Pa3bop 3agauu:

PeweHwne 1: byaem aoBuraTb CKaHUPYIOLLYIO NPAMYIO CHU3Y BBepX. Ha3osem i-
YO NeperopoaKy akTUBHOW, €C/IN TEKYLLLAA KOOPAWHATa yyaoBAeTBOpPAET

ui £y < ui+si. EChn Mbl XOTUM y3HaTb pe3ynbTaT bpocaHus WapuKa B ctonbeu, x
B TEKYLLMN MOMEHT, HAM Ha40 ONpesennTb CaMyto BbICOKYHO M3 aKTUBHbIX B

ﬂ,aHHbIl\;I MOMEHT neperopook.

3aBegem AepeBO OTPE3KOB C MHOXKECTBOM aKTUBHbIX OTPE3KOB, MOKPbIBAKOLWNX

Kakayto BeplimHy. YTobbl 406aBUTb HOBYIO aKTMBHYHO NEPEropoAKy, pa3obbem



ee na O(logw) BEPLUMH AepeBa M B KaXKAYH0 U3 HUX 4obaBnm 3anncb 06 aTon
neperopoake; 4tobbl yoannTb 3Ty Neperopoaky, yaaanmm sce 3T1 3anucu. Ecam
Mbl XOTUM Y3HATb CaMyHO BbICOKYHO M3 aKTUBHbIX CeiA4ac Neperopoaok,
nponaemca no BepMHam AepeBa, NOKPbIBAIOWMM X, U B KaXKA0MN U3 HUX
NOCMOTPMM Ha CaMyto BbICOKYIO NeperopoaKy B MHOXKecTBe. TakKe, ana
KaXkgoM neperopogku byaem xpaHuTb pesyabTaT (KOMYECTBO NONYYAOLLMXCA
B MTOre LWAapWKOB) OT NOMNagaHMa B Hee 04HOrO LWapuKa; YTobbl HATK 3TOT
pe3yabTaT, HYXKHO B MOMEHT aKTUBaLMK NepPeropoaKkm caenatb ABa 3anpoca B

AepeBo (ANA WapuKoB, NagatoLmx ciesa v cnpasa). Monyyaem peweHue co

2,
cnoxnroctbio O((n + w) log” w) (co BTOpbIM NNorapudmom ot BpemeHun paboThbl

std::set).

PeweHue 2: Ha 3TOT pas noraem cBepxy BHU3, U Byaem XpaHUTb NO3ULMK BCEX
LIAPUKOB, KOTOPble Mbl Bpocaem. Ecin Kakasa-To rpynna WapMKoB OKasbiBaeTca
B O4HOWM TOUYKE, Mbl 06beaMHAEM UX BMECTE M 3aNOMUHAEM pasmep rpynnbl. B
Ka*kAoM KONOHKe byaem XpaHUTb BCe Fpynmnbl LWAPUKOB B CTEKe ¢ bosee

HU3KUMU TPpyMNnamn Ha BEPLLUUHE.

MycTb Mbl BCTPETUAM Neperopoaky [/, r]. Ana Kaxaon KONOHKM U3 AMana3oHa
[/, r] B 3Ty neperopoaky nonaayT HECKO/IbKO HUMKHUX TPYN, U BCE OHU
npespaTaTca B (He 6onee yem) ABe rpynnbl NO KPaam Neperopoakn. 3aseaem
[lepeBO OTPE3KOB pasmepa W, U AN1A KaXKA0N KOJIOHKM byaem XpaHUTb B HEM
BbICOTY CaMOM HU3KOM rpynnbl B 3TOM KOJIOHKE. Tenepb, MOKa MUHUMYM Ha
oTpeske [/, r], BbIKMHEM COOTBETCTBYIOLLYIO FPYnny U3 CTeKa (He 3abbIB
06HOBUTb AepeBo). HakoHeL, co34aaMM HOBbIE FPYMMbl U MOIOXKMM B HYXKHble
cTekun. OcTaBluMecs nocne o6paboTKM BCcex NeperopoaoK rpynnbl LAPUKOB

BbINAAYT CHU3Y.



CTaHAapTHOG dMOPTU3AULMNOHHOE pacCCyXKaeHMNe NOKa3blBa€ET, YTO BCErO 6yp,eT

Fﬂ?ﬁ'eﬂa}}"ﬂg"]ﬁi W) onepaumii, TeM CaMbiM C/IOXKHOCTb PeLlleHna cocTaBnseT
o

H. ABTObYyCbl U MHTPaHET

orpaHunyeHune No BpemeHun Ha Tect 10 cekyHA
OrpaHMYeHune No NamaATK Ha TecT 256 merabant
BBOA, CTAaHAAPTHbLIN BBOA,

BbIBOA, CTAaHAAPTHbLIN BbIBOA,

B ropoge N 3anyctmnm aBTObBYCHbIM MaplupyT, NpeacTaBaslowmii coboi
3aMKHYTYIO /IOMaHYH Ha MNOCKOCTU, BCE 3BEHbA KOTOPOM napanienbHbl 0CAMm
KoopauHaT. Ha mapuwpyte byaetr pabotaTb m aBTObycoB, ABUraloLIMXCA MO
LUMKAY BAONb /IOMaHOMW B OAHOM HanpasBNeHMM C OAUHAKOBOW MOCTOAHHOWM
CKOPOCTbIO (BpemeHeM OCTaHOBOK aBTOBYCOB B paMKax AaHHOM 334341 MOMKHO

npeHebpeyb).

ABTODOYCblI HAYMHALOT ABMMKEHME MO MApLIPYTy B NEPBOM BepLUIMHE NOMAHOM C
pPaBHbIMW NpomeKyTKamu. MycTb T — 3TO Bpems, 33 KOTOpoe OAWMH aBTobycC
npoes3yKaeT No Kpyry Becb mapwpyT. Toraa aBTobyc 1 HaunmHaeT ABUXKEHME B
MOMEeHT BpemeHu 0, aBTObyC 2 — B MOMEHT BpemeHn T/m, Tpetuii — B
MOMEHT BpemeHu 2T/ m, n T.4.; HaKoHeL, aBTobyc m cTapTyeT B MOMEHT (m -
1)T/m. Takum o06pasom, MHTepBa/bl MeXAy BCEMW MapaMu COCEAHMX

aBTOBOYCOB (B TOM YMCe, MeXAay NOCAeAHUM M NEPBbIM) OAMHAKOBbI.



ABTOBYCbI MOryT 06meHMBaTbCA MHOPMaLMEN Npyu nomowm becnpoBOAHbIX
nepenaTynMKkoB OAMHAKOBOM MOLWHOCTM. EcAM MoWHOCTb nepenaTtyMKoB Ha
aBTobycax paBHa D, TO 06meH MHPOpMaLMel BO3MOXKEH MexXay aBTobycamum

Ha PaCCTOAHUNA D vnn meHbLue.

Kpome 3Toro, aBTobycCbl OCHalLLEHbl pacnpeaeneHHOW CUCTEMOWN CNEKEHMUA 3a
MapLpyTom. [na Toro, 4Tobbl BCce aBTOOYCbI ABUraAnChb CTPOro no rpaduky,
cucTeEMa OO0/KHA NEepuoaMYEecKM CUHXPOHM3MPOBATb [AaHHble Ha BCex
aBTobycax. B MOMEHT CUHXpOHM3auuMmM aBTobyc 1 obmeHuBaeTca
nHPopmaumei ¢ asTobycom 2, aBTobyc 2 ¢ aBTobycom 3, U T.4., KPOME 3TOrO,

aBTobyc m obmeHmBaeTca MHopmaumel ¢ asTobycom 1.

Bam, KaK COTPYyAHWKY aHa/MTUYECKOro OTAena, MNoCTaBMAW 3adady HanTu
MUHUMA/NIbHOE 3HayeHue D, npu KOTOPOM CUHXPOHM3ALUID BO3MOXKHO

NPOBOAMUTbL XOTA Bbl BpEMA OT BPEMEHM.

BxoaHble paHHble
B nepBoi cTpoKe 3anucaHo Aga uenbixuncnanumm(2<n, m<105) —

KO/IMY4eCTBO BEPLLUNH JIOMAHOW M KONMYECTBO aBTO6yCOB COOTBETCTBEHHO.

CnepytoLime n CTPOK ONMCbIBAOT BEPLUMHbI IOMAHOM B NopAaaKe ee obxozaa.
Karkgaa 13 aTUX CTPOK COAepKUT ABa Lenblx yncna xi, yi( - 1000 < xi, yi < 1000)

— KOOpAMHaTbl 04epesHON BEPLUMHDI.

FapaHTUpPYeTCA, YTO KaXkaoe 3BEHO JIOMaHOM (B TOM YMcae, Mexkay nocneaHemn
1 NepBOM BePLUMHOWN) NapanienbHo OAHOM U3 ocelt KoopAnHaT. Kpome 3T0rO,

HWUKaKuMe ABe nocneaoBaTe/lbHble BEPLUMHbI TOMaHOM He coBMaaatoT. JlomaHas
MOMKET MMEeTb CamornepeceyeHns U NPoXoAnTb NO OAHOMY OTPE3KY HECKO/IbKO

pas.



BbIxoaHble AaHHble

BbiBeauTe 04HO BelLeCTBEHHOE YNC/I0 — OTBET Ha 3adaudy. OTtBet 6yp,eT
NMPUHAT, eCIn abcontoTHaAA UM OTHOCUTEIbHASA norpelwHoOCTb HeE nNpeBoCcxoaunT

10 - 6.

Mpumepsbl
BXOAHbIe AaHHble
42

00
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BbIXOAHbIE AaHHblE
1.000000000

BXOAHbIe AaHHble
22
00
10

BbIXOAHbIE AaHHbIe
0.000000000

MpumeyaHue

MycTb BCce aBTOBYCbI Npoe3xKatoT 1 eANHULY PaccTOSHMA B CEKyHAY. B nepsom
npumepe, Yyepes 0.5 cekyHabl aBTOBYCbl OKaXKyTcA Ha PacCcToAHUKU 1, mosTomy

MOXHO BblbpaTb D = 1.



Bo BTOpom npumepe, yepes 0.5 cekyHabl 06a aBTobyca OKaXKyTcA B TOUKe

(0.5, 0), noaTtomy moxHo BbibpaTb D =0.

Pe3ynbTat, eciv 6pocuThb LWapuK B ceabmol cTonbeL.

Pa3bop 3agauu:

Byaem genatb GUHAPHbLIN NOUCK NO OTBETY. BHYTPM HYXXHO NPOBEPUTL, €CTb NN
TAaKOM MOMEHT BpeMeHM, 4To Bce napbl aBtobycos1mn2,2mn3,...,nunl

O4HOBPEMEHHO HAaX04ATCA Ha PACCTOAHUN HE 6onbue x.

MycTb p(t) — nonoxeHune aBTobyca 1 (KoTopbii oTNpaBuaca B MomeHT 0) yepes
Bpema t. Ha30BeM MOMEHT BpeMeHU t XOpowum, eCNn BbINOJHEHO

| |p(t+T/m)-p(t)|| £x,roe ||a-b|| o3HauyaeT paccToaHME MeXay TOYKaMK a



n b. ECan ecTb Takot MOMeHT t,yto t, t+ T/ m, ..., t+ (m-1)T / m Bce asnatoTca

Xopownmun, ToO OTBET HE MEHbLLUE X.

MocTpoum ABymepHbIN rpaduk Bektopa p(t+ T/ m) - p(t) no BpemeHu, gns
3TOro 6yaem cneguTb 3a TEM, Ha KaKUX CTOPOHAX /IOMaHOM HaxoAsaTCs TOUKU
p(t) n p(t+ T/ m). Ecnum Kaxkaaa TouKa ABUraeTca Mo CBOE CTOPOHE, TO BEKTOP
p(t+ T/ m)-p(t) co BpemeHeEM MEHAETCA IMHENHO, TEM CaMbIM rpaduK TaKKe
ABNAETCA KYCOYHO IMHENHBIM. MOMEHTOB, KOrAa Kakas-To U3 ToUYeK nepexoaut
CO CTOPOHbI Ha CTOPOHY, Bcero O(n), noaTomy rpapuK MOXKHO MNOCTPOUTL 3a

Bpema O(n) AByMA yKasaTenamu.

Tenepb HANAEM MHOXECTBO XOPOLINMX MOMEHTOB t AN GUKCUPOBAHHOTO X.
Caenaem 3TO OTAENbHO ANA KaXKA0ro oTpesKa B rpaduke pasHocTel, NoTom
cocTaBMM oTBeTbl BMecTe. C TOUKU XpeHUa pasHocTu g = p(t+ T/ m) - p(t) y Hac
ectb ycnosue | |g|| £x, roe gnpoberaeT onpeaeneHHbIh OTpe30okK. ITo
CTaHAAPTHAA 3aZa4a HaXOXKAEeHMA NepeceyeHns oTpesKa C Kpyrom, KOTOpYHo
MOXHO pellaTb MHOTMMM cnocobamu, Hanpumep, PeWwnTb KBagpaTHoe
YypaBHEHME WU NOBEPHYTb ONpeaeeHHbI BEKTOP Ha HYXHbIK yron. B ntobom
c/Nlyyae, B pe3ysibTaTe NoJlydaem HEKOTOPbIM OTpe3oK BpeMmeHn nMbo nyctoe
MHOXecTBo. OTMETMM, YTO Ha HEKOTOpPbIE y4yacTKax rpadumka g MoxKeT

OCTaBaTbCA MOCTOAHHbIM, 3TOT cnyqaﬁ nydue O6pa6OTaTb oTAeNIbHO.

Y106bI HANTU MOMEHT, Koraa p(t), p(t+ T/ m), n T.4. ABNAIOTCA XOPOLINMM,
paspexxem oTpe3ok [0, T] Ha m paBHbIX YAaCTEN U KHANOXKMM» UX APYT HA ApYra,
TEM CaMbIM XOPOLUME OTPE3KU TOXKE NPUAETCA pa3pe3aTb Ha YacTu. Tenepb
NoAXoAsWMN MOMEHT t — 3TO TOYKA, MOKPbITas M pa3. [TOUCK TaKoM TOUYKM —

CTaHAAPTHOE NPUMEHEHME CKaHMPYOLWEeNn NPAMON.



-1
Cnoskroctb: O(nloge ), roe € — Tpebyeman OTHOCUMTENbHAA TOYHOCTb.



