TexHoky6ok 2017/2018. YcnoBust u pasbop Bamau.

A. HUemnuoHat mupa

OorpaHn4yeHne No BPEMEHN Ha TECT
1 cekyHaa
OorpaHu4yeHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHOapTHbIN BbIBOA

3aknunTenbHas YacTb YeMnuoHaTta mupa no dpyTbony NpoBoaUTCA No ONUMMAUIACKON cucteme,
Takxke HasblBaeMown nnen-opa.

Bcero B 31O YacTu TypHUpa NpUHUMaeT ydacTme N KomaHa, NpoHyMepoBaHHbIX oT 1 go N.
MpoBOAMTCS HECKOMNBbKO payHAOB, B KaXXKAOM payHAe OCTaBLUMECS KOMaHAbl pacrionaratoTcs B
nopsiake yBennyeHnss HoMepoB, 3aTeM repBasi UrpaeT Co BTOPOWN, TpeTbss — C YeTBEPTON, NATas —
C LWecTon 1 Tak Aanee. FapaHTMpyeTcs, YTO B K&XAOM payHAe y4acTBYeT YETHOE YMCIIO KoMaHA,
KomaHza-nobeauTenb B KaXKaoW urpe NpoxoauT B CriedyoLmin payHz, npourpaBLlas koMmanaa
BblObIBAET 13 TYpHMPA, HNYbUX HE ObiBaeT. B nocnegHem payHae NpyYHMMAatoT yyacTve ABe
KOMaHAbl, 3TOT payH HasblBaeTcsi puHanom, a komanaa-nobeantens o6bABNAETCS YEMMUOHOM
Mupa, Ha 3TOM TYPHUP 3aKaH4YMBaETCS.

ApKa,D,VII;I XO4eT, YTobbI B q.)I/IHaJ'Ie cbirpanu ase onpepnerieHHble KoMmaHabl. K coxxaneHwuto, HOMeEpa
KOMaHA yXKe onpeneneHbl, U MOXET NoNy4YnTbCA TakK, YTO 3T KOMaHAbl HE MOTYT BbIATU B d.)I/IHaJ'I
OHOBPEMEHHO, TaK KakK B Jly4LUeM Clly4ae BCTPEeTATCA Ha KakOM-TO payHAe 00 q)leana.
Onpep,envlTe, B KAKOM payHAe BO3MOXHa BCTpeYa KomMaH ¢ Homepamu a u b

BxoaHble AaHHble

EAMHCTBEHHAs CTpoKa CoaepKuT Tpu Lenbix umcna N, an b (2<n <256, 1 <a, b <n) — obuiee

4YMCIO KOMaHA 1 HoMepa KOMaH[, KOTOpbIMU UHTepecyeTcst Apkaauni.

FapaHTMpyeTcs, 4To N TaKoBO, YTO B KXKABIN payHA MPOXOAUT YeTHOe Yncro komana, a aun b —
pasnunyHble Yncna.
BbIXOAHbIe AaHHble

BblBeauTe B €AMHCTBEHHOM CTpoke «Final!» (6e3 kaBbluek), ecniv komanasl a u b moryt

BCTPETUTLCH B (huHane.



NHaue BbiIBEAMTE OAHO LIENOE YMCIO — HOMEP payHAa, B KOTOPOM MOTYT BCTPETUTLCS
komaHnzpel & u b. Paynasl HymepytoTes ¢ 1.

Mpumepsbl

BXoAHble AaHHble

412

BbiIXOA4HbIE AaHHbIE
1

BXoAHble AaHHble

826

BbiIXOA4Hbleé AOaHHbIe
Final!

BXoAHble AaHHble

875

BbiIXOoA4HbIE AadHHbIE
2

MpumeyaHne

B nepsom npumMepe KomaHbl ¢ Homepamu 1 u 2 BcTpeTsaTcs Mexay coboit B NepBoM e payHae.
Bo BTOpoM npumepe koMaHabl 2 n 6 MoryT BCTpeTUTLCS Mexay CoBOil TOMNbKO B TPETbEM payHae
(koTopbIN ByaeT hmHanbHbLIM), B TOM Criyydae, ecrii OHU NobeasT CBOMX ONMOHEHTOB B MEPBOM U

BTOPOM payHAax.

B TpeTbeM npumepe KomaHabl ¢ Homepamu 7 1 S MOryT BCTPETUTLCSA BO BTOPOM payHAe, ecriu

06bIrpatoT CBOMX OMMOHEHTOB B NEPBOM payHAae

944A - YemnuoHaT mupa

M3HavanbHO HY)XHO NOHATL cneayLwmin akT. Tak kKak KONMYECTBO KOMaHA B KaXkaoMm payHae Oblno
YETHbIM, TO N 00sA3aTENBHO ABMNSAETCH CTEMNEHbIO ABOWKN.

Byaem peluath 3agady B 0-MHAEKCALMM KOMaH, TO eCTb cpasy yMeHbLwum a u D Ha eanHnLy.

Byaem y3HaBaTb HOMEP MaTya, B KOTOPOM MrPaloT KOMaHbl C M3HavansHLIM Homepamu a n b B
kaxaoM payHae. Komanaa a 6yaet urpath B MaTuye Homep a/ 2, a komanga b B maTue Homep b/ 2.


http://codeforces.com/contest/944/problem/A

Ecrma/2=Db/2, to a3t komaHabl 6yayT urpaThb B OAHOM MaTye, 1 HYXHO BLIBECTU HOMEP
TEeKyLLEero payHaa B ka4yecTse oTBeTa. Ecrnv npy aTOM KONMYECTBO OCTaBLUNXCS KOMaH paBHO

OBYM, TO 3TO ByAeT pmHanbHbIN MaTy.

Ecnu xe HoMepa maTt4yeit He coBMaaatoT, TO HY)KHO NEpPenTH k cneayrowemy payHay. MNpv aTom
HOMep KOMaHbl @ CTaHeT paBHbIM @ / 2, a Homep komaHabl b ctaneT pasHbiM b/ 2. Konnuectso
KOMaH[ KOTopble NepenayT B CrieayoLwmii payHa yMEHbLIMTCS BABOE, TO €CTb HyxxHO N =N/ 2. 3ToT
NPOLIECC BCeraa KOHEYEH, Tak Kak paHo W1 No3aHO KOMaHA 0CTaHeTCsl BCero 2 1 B 3TOM payHze

COCTOMUTCSI BCErO OAMH MaTy, KOTopbI ByaeT douHanom TypHupa.



B. JlabopaTopHasa paboTa

OorpaHu4yeHne No BPEMEHN Ha TECT
1 cekyHaa
OorpaHu4eHue no namsTh Ha TecT
256 merabanT
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

AHsa n Knpynn genatot nabopatopHyto paboTty no dpmsmnke. B ogHoM 13 3agaHunin Heobxogmmo N pas

N3MEPUTb HEKOTOPYHO BEMNYMHY, YTOObI YMEHbLINTL OLLUMOKY, U BBIMUCIIUTL CPeHee 3HaYeHNe.

Knpunn BbiNomnHWM HeobxoanMble M3MEPEHWS, MOMYYMB LIENOUYNCTIEHHbIE 3HAYEHUS X1, Xz, ..., Xn.
BaxxHO OTMETUTL, YTO pa3dpOC M3MEPEHHbLIX 3HAYEHWI HE OYEHb BOMbLUOW, 8 UMEHHO,
MaKcMMarbHOe U3MEpPEeHHOe 3HadeHne He Goree YeM Ha 2 NPeBOCXOAUT MUHMMATbHO N3MEPEHHOe
3HayeHue.

AHe neHb genatb U3MepeHusi, HO MPOCTO Tak cnucaTb Bce naMepeHus y Kupurnna oHa He MOXeT,
Be[b BENMYMHA OLLINOKN — CriyvyanHas BennMYuHa, 1 ecriv BCe U3MepeHnst CoBNaayT,
npenojasarenb 3anogo3puT HenagHoe. AHS XO4ET HanmncaTtb B CBoew paboTe Takne
LieNoYNCIEHHbIE BENMNUYNHBLI U3MEPEHUN Y1, Yz, ..., Y, YTO BBINOSTHAKOTCA CeayoLne yCroBus:

e CcpefHee 3HaYeHue cpean BenUYnH Xi, X, ..., Xn TOMHO paBHO cpegHemy
3Ha4eHno Y1, Yo, ..., Yn;

e BCe M3MepeHusi B paboTe AHKM nexar B Tex Xe npegenax, uto u namepenus Kupunna, 1o
€CTb MakCcMaribHoe 3HavyeHue cpeam nsmepeHni AHM He NPEeBOCXOANT MakcumarbsHoe
3HayeHue cpeamn namepeHun Kupunna, a MMHMManbHoe 3HaYeHne cpean N3MepeHnin B
paboTe AHM He MeHbLLE, YeM MMHUMAarbHOE 3Ha4YeHne cpeamn namepexuin Kupmnna;

e KOIIMYECTBO COBMajawoLLmx namepeHu y A n Knpmnna — MUHUMansHO BO3MOXHOE Mpu
BbINONHEHWM NpeablayLmnx ycnosun. ®opmarnbHo, y4mTenb CMOTPUT Ha BCe uamepeHus AHu
no oyepeaun, ecnm Takoe e n3aMepeHune ectb y Kupunna v oHo elle He 3a4epKHYTO, OH
BblYepKMBaET OOHO 3TO n3mepeHue Y AHU 1 OAHO U3 Takux uamepeHun y Kupunna.
Konuyectsom coBnagatoLLmx n3aMepeHuii HasblBaeTcs

KONMMYECTBO 3a4ePKHYTbIX M3MEPEHUn y AHU.

Momornte AHe HanmcaTb Takom Habop n3MepeHnin, YTOObI BbINOSTHASMCL YCNOBUS, NEPEeYNCIIEHHbIE
BbiLLE.

BxogHble aaHHbIe

B nepeoii ctpoke crnieayet uenoe vmcro N (1 <n <100 000) — konuyecTBo naMepeHuii, KoTopble
caenan Knpunn.



Bo BTOpOI CTPOKe criedyeT NocneaoBaTesnibHOCTb X1, Xz, ..., Xn (- 100 000 < x; < 100 000) —
pesynbTaThl uamepeHuin Kupunna. FapaHTUpyeTcs, YTo pasHOCTb MeXay MakcUMarnbHbIM U
MUHUMArbHbIM 3HaYeHnem cpeam yncen Xi, Xa, ..., Xn He NPeBoCXoanT 2.

BbixoaHble AaHHbIe

B nepByr CTPOKY BbIBEOUTE MUHMMArlIbHOE KOJNTMYECTBO COBMagaroLwmnx I/I3MepeHI/Il7|.

Bo BTopyto cTpoky BbiBeaute N uenbix yncen Yi, Yo, ..., Yo — pesynbTarbl namepexdmn Aun. Hucna
MoryT ObITb BbiBEAEHbI B Nto6oM nopsigke. [ToMHUTE, YTO MUHUMATbHOE 13 N3MEPEHN AHW OOIIKHO
ObITb HE MeHbLLE, YeM MUHUMYM 13 n3amepeHnn Kupunna, a MakcumarnbHOe 13 U3aMepeHuii AHU
OOJMKHO ObITb HEe Bonblue, YeM MakCcMMyM 13 namepeHun Kupunna.

Ecnu CyLleCTBYEeT HECKOJIbKO peLueanZ, BbIBeauTe ntoboe.
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MpumeyaHune
B nepBomM npumMmepe AHS MOXeT 3anucaTtb HYI B Ka4eCTBe KaxKaoro n3 pe3yribtatoB I/I3MepeHI/II7I.

Torga cpeaHsia BenuumHa e€ namepeHunin dbyaeT paBHa cpeaHen BennynHe namepenun Kupunna, a
coBMajawLmnx namepeHun dyaeT Bcero Aga.



Bo BTOpoM npumepe AHs [0IKHa 3anucath [Ba pesynbTtata uamepenuin, pasHsie 100, n

opHo 101 (camm nameperns oHa MoxeT 3anucath B N06GOM NOPSAKE), MOTOMY YTO TOMBKO B 3TOM
cryyae cpeHssi BenuumnHa eé namepeHuin 6yaet pasHa cpeaHen BenuumHe nsmepennin Kupunna.
Taknum o6pasom, Bce Tpu namepeHns byayT cosnaaaTthb.

B TpeTbeM Nnpumepe Korm4ecTso coBnagatollmnx M3MepeHI/Il7I paBHO 5.

944B - JlabopaTtopHasa paboTa

Tak Kak Hy>kHO, 4TODbI cpegHee 3Ha4YeHne N3MepeHuin AHM ObINO PaBHO CPEAHEMY 3HAYEHUIO
namepeHunin Kupunna, 1o 1 cymma BCex naMepeHnii AHM JormkHa ObiTb paBHa CyMMe BCEX
namepeHun Kupunna.

MycTb MUHMManNbHOE Y1CIO B M3MepeHnax Kupunna pasHo MiN, a makcumansHoe Max. Toraa,
ecriv (Max - MiN) mMeHbLUe NGO paBHO eaMHULE, TO AHSI HE CMOXET 3anmcaTb HU OOHOrO
n3MepeHusl, KoToporo He ByaeT y Kupunna, noaTomy Bce €€ nsamepeHust CoBnagyT C ero
N3MepEHUSMUN.

OcTtaétca cnyyam korga (max - min) = 2. o ycrnoBuio, Kaxaoe n3MepeHnin AH1 OOMKHO BbITb He
MeHee MIN 1 He 6onee MaXx. Toraa nepebepém cKOMbKo 13 eé namepeHnii byaet
pasHo MiN ot 0 go N. Torga kKonuyecTBo M3MepeHuit, pasHbix (MIN + 1) n Max onpeaensercs

O[JHO3HA4HO.

MycTb SUM — 3TO Heobxoaumasa cymMMa BCeEX U3MEPEHMIA, KOTopasi paBHa CyMMe BCEX U3MEPEHUIA
Kupunna, a cntMin — ato Tekyliee Komm4eCcTBO MUHUMYMOB, KOTOPble AHSI MOXET 3anucaTtb B
KayecTBe pe3ynbTaToB M3MepeHuid. Toraa AHe HY)KHO HabpaTb 3a OCTaBLUMECS U3MEPEHUS]

cymmy leftSum = sum - cntMin-min.

MuHMManbHasi cymma, KOTOpYto MOXeT HabpaTb AHs 32 OCTaBLUNECS U3MEPEHMS minSum = (n -
cntMin)-(min + 1), a makcumansHas — maxSum = (n - cntMin)-max. Toraa,
ecrnm leftSum < minSum wnu leftSum > maxSum, To Henb3as B3aTL CNtMIN MUHUMaNBHBIX

3HAYEHWUI U NONYYNUTb HYXKHYHO CYMMY.

B NpoTMBHOM criyyae, AHsi fOIKHa 3anncaTh namepeHus, pasHble (MiN+ 1) B
konmuectse (leftSum - minSum) wryk, a Bce ocTaslwmMecs nameperns GyayT paBHb
3HayeHno Max. Mocne 3Toro HyXHO O6HOBUTL OTBET KONIMYECTBOM COBMAAAIOLLINX
aHaueHuin min, (Min + 1) n max s namepeHusx Anu 1 B namepenmsx Knpunna.

Mocne o6HOBNEHMs OTBETA NEepexoanM B nepebope K cneayoLemy aHadeHno cntMin.
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C. HeoOblyHaga a0noHs

OorpaHu4yeHne No BPEMEHN Ha TECT
1 cekyHaa
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

Y Apkagus B cagy ecTb ogHa HeobblvHasA si6T0HS, C KOTOPOK MHOrAa Heobxoanmo cobupatb
A6n0oku. Tak kak s6rMoHs HeobbluHast, Ha Hen ecTb N CoLBETWIA, OHU NPOHYMepoBaHbl oT 1 go N.
CougeTvie Homep 1 HaxoauTcs okomno KopHs Aepesa, nboe apyroe cousetue ¢ Homepom | (1> 1)
pacnonoXeHo Ha BEPXHEM KOHLIE BETKW, HWKHUIN KOHEL, KOTOPOW pacnonoXeH B couseTun Pi, npu
atom Pi <.

Korga si6noku co3peBatoT, 04HOBPEMEHHO MOSBIISIETCA POBHO MO OAHOMY SIOMIOKY B KaXKOOM
couBeTun. B TOT ke MOMEHT BCe sI6/T0KM HauMHaKT CKaTbiBaTbCH BHM3 MO BETKAM K KOPHIO AepeBa.
Kaxgyto cekyHOy Bce s10M10KM, KpoMe HaxoasaLWwerocs B NepBoM COLBETUMN, OOHOBPEMEHHO
CKaTbIBalOTCA Ha OOHY BETKY BNnmKe K KOPHH, TO eCTb, Hanpumep, 13 couBeTus a A6oKo NonaaeT B
couseTune Pa. AGnokM, HaxoamBLUMECS B NEPBOM couBeTum, 3abupaeT Apkagui. A6noHs
Heobbl4YHas!, MO3TOMY, €CINN B KAKOWN-TO MOMEHT B OJHOM COLIBETMMN OKa3biBalOTCA ABa S6510Ka, OHU
aHHMIIMMPYOT. Tak MPOMCXOAUT C KaXA0W Napour, Hanpumep, ecnv B couBeTHe nonaget
O[IHOBPEMEHHO DSABIOK, TO 0OCTaHEeTCs TOMNMbKO OJHO SABMOKO, a eCnu B couBeTHe nonaaet
ofiHOBpeMeHHO 8 A6110K, TO He OCTaHEeTCs HY OfHOTO A6oka. Takum 06pa3oM, B KaXI0M COLBETUM

B Ntoboi MOMEHT BpeMeHN HaxoanTcsi He B6oree ogHoro siéroka.

MomornTe Apkaguio, MOACUHUTANTE, CKONBbKO I610K OH CMOXKET 3abpaTth 13 NepBOro COLBETUS 3a
OAVIH ypOXKaW.

BxogHble gaHHbIe
B nepsoii ctpoke cneayet uenoe 4mcro N (2 <n <100 000) — konmyecTso couseTwii.

Bo BTOpOW CTpOKe criedyeT NocneaoBaTenbHOCTb Lenbix Yucen Pa, Ps, ..., Po (1 <Pi <),
cocrosiwast u3 N - 1 ynicna, rae Pi paBHO HOMEpPy COLBETHSI, B KOTOPOE CKaTbiBAeTCsA AGMOKO U3
coupeTus I.

BbixogHble AaHHbIe

BeiBeguTe konunyecTBo A6M0K, KOTOpble Apkaguii CMoXeT 3abpaTb U3 NEePBOro COLBETUS 3a OOUH
ypoxan.

Mpumepsbl
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MpumeyaHne

B nepBom npumepe Apkaguin cobepeT Bcero ogHo A06510Kko, KOTOPOE M3HaYanbHO HaxXoauIochb B
couseTun Homep 1. Yepes cekyHay B 3TO coLiBeTHe nonafét elle asa s6roka u3 couseTnin 2 n 3,

HO OHM @HHUTUITMPYIOT Mexay cobon 1 Apkaguin He CMOXeT cobpaTb HM OOHO U3 HUX.

Bo BTOpOM npumepe Apkaguin cobepeT Tpu sibroka. NepBbiM OH cobepeT To si6510K0, KOTopoe
“3HaYanbHO Haxo4MTCs B COLBETUM OaUH. Yepes cekyHay B couseTve 1 nonaget a6noko us
cougeTus 2 (koTopoe Apkaaui Toxe cobeperT), a B coueTus 2 nonaayT Tpu s6rioka u3

cousetuin 3, 4 n 5, aBa 13 KOTOPbLIX AHHUIUNMPYIOT MEXY COBOIA, U B COLBETUM 2 OCTAHETCS BCErO
0[IHO AIBMOKO, KOTOPOE elle Yepes cekyHay nonaaéT B couseTve 1, n Apkagui ero cobepér.

944C - HeobblyHaga 90n0H4

PaccmoTpum s6r10KK, KOTOpble MOTyT MoMacTb B KOPHEBYIO BEPLLUHY AepeBa B MOMEHT BpemMeHu {.
Tak kak 3a4aHO KOPHEBOE ePeBo, TO 3TO Te ABMOKM, KOTOPble HAXOAUIUCL U3HAYanbHO Ha
paccTosiHum T oT kopHs.

Mormem cneaytowmin dakT. Mpegnonoxmnm, 4To S0M0KN aHHUTMANPYOT TONBKO TOrAa, Koraa
nonagaroT B KOPEeHb. ATO AENCTBUTENBHO Tak, BeAb KONMYECTBO 010K, OCTaBLUMXCS B KOPHE
[lepeBa B MOMEHT BpemeHu t 3aBUCUT TONbKO OT YETHOCTM KonmnyecTea A6oK, NonasLIMX B HErO.
MoaTtomy ecnun aBa s6110ka OQHOBPEMEHHO OKa3anucCh B KAKOW-TO BEPLUMHE, OTIIMYHON OT KOPHS, TO

MOXHO CH1TaTb, YTO OHU aHHUTUITNPYIOT B KOpHeBOVI BepLlMHe no3aHee, Belb 3TO HE USMEHUT
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YETHOCTW KonuyecTaa 160K, KOTOpble nonagarT B KOPeHb AepeBa B Kaxkabli U3 MOMEHTOB

BpeEMEHN.

MoaToMy nocunTaem Ans Kaxaoro moMmeHTa Bpemenn t BennumHy CNt; — ckonbko 6ok okaxeTcs B
KOpHe B MOMEHT BpemeHu t. 3To MoXxHO caenaTh ¢ NomoLLbio 06blYHOro 06xoAa B WNPUHY. Takke
MOXHO MCnonb3oBaTh 06xon B riyOGuHY, Tak Kak 3a4aHHbIN rpad) OpUeHTMPOBaHHbIA 1 obnagaeT
TaKUM CBOMCTBOM, YTO M3 KaXKAO0N BEPLUMHBI BbIXOAUT POBHO OAHO pebpo (3a UCKIOYEHNEM KOPHS).

Takum ob6pasom, oTBET Ha 3agady ato cymma Bcex CNt; mod 2 (a mod b osnavaet B3aTHe
uncna a no moaynio b) ans Bcex t ot 0 o d, roe d — makcumanbHoe paccTosiHMe OT KaKoii-To 13

BEPLUMH AepeBa OO0 KOPHA.



D. Urpa co cTtpokon

OorpaHu4eHne Nno BPEMEHN Ha TECT
2 ceKkyHapl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBO[,

CTaHOapTHbIN BBOA
BbIBO[,
CTaHOapTHbIN BbIBOA

Bacsa v Kona urpatoT B urpy co cTpokoi no cneayolimm npasunam. CHavana Konsa 3aragbisaeT
CTPOKY S, COCTOSILLYIO U3 CTPOYHbIX NATUHCKUX BYKB, U paBHOBEPOSATHO BblOMpaeT 13

otpeska [0, len(s) - 1] uenoe uncno K. OH coobluaeTt cTpoky S Bace, a 3aTeM LMKIMYECKM cauraeT
eé Ha K cumBonoB BneBo, To ecTb nony4yaeT HOBYH CTPOKY T = Sy Sk+2... SnS1Sz... Sk. Baca He 3HaeT
Hu uncna K, Hn utoroson ctpoku t, Ho xoueT yragatk uncno K. [ns 3Toro oH MOXeT NonpocuTh
Konto oTKpbITh NepByto GyKBY MNOMNY4YMBLLECA CTPOKU, a 3aTeM, yBUaeB eé, elle oaHy GykBy Ha
HEKOTOpOW No3unLmMKn, KoTopyto Bacs MoxeT BbiGpaTh.

Bacs yxe NoHsmn, YTo He MOXEeT rapaHTMpoBaTth cebe nobeny, OAHAKo, OH XO4YeT y3HaTb
BEPOSATHOCTb CBOETO BhINIPbILLIA NPY onTUMarnbHol urpe. Bam Heo6xoaMmMo NOMOYb emMy B 3TOM.

3ameTum, YTO Uenbio Bacu siBnsetTca ogHo3Ha4yHoe onpegeneHne 4ymncna k, 3Ha4unT, ecnu nocne
OTKPbITUA BTOpOVI 6yKBbI OCTaeTCd He MeHee OABYX LUMKIMN4YeCKnX caBuroB ncxogHom CTPOKU S,
YOOBIETBOPAOLNX M3BECTHOWN I/IHd)OpMaLI,I/II/I, Bacs cuntaetcsa npourpasLinm. KoHeuHo xe, B
KaXKOblA MOMEHT Urpbl Bac4a nbiTaeTcs MaKCMMN3NpoBaTb BEPOATHOCTb CBOEIO BbIUIPbILLA,

HACKOJIbKO 3TO BO3MOXXHO.
BxogHble gaHHbIe

EauHcTBeHHa cTpoka coaepxut cTpoky S anuubl | (3 <1<5000), cocTosiuyto 13 cTpoUHbIX

NaTUHCKNX OYKB.
BbixoagHble AaHHbIe

BbiBeanTe oQHO BelLEeCTBEHHOE YNCro — OTBET Ha 3agady. OTBeT OyaeT cumtaTbCsl BEPHbLIM, eCni
ero abcornTHas Unu oTHocuTenbHas ownbka He ByaeT npesocxoauts 10-¢.

dopmarnkHo, NycTh Ball OTBET paBeH a, a oTBeT xiopy — . Bal oTBeT cuntaeTcs npasunbHbLIM,

_la=b] _ 6
ecny max (1,|b]) < 10 .

Mpumepsbl
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BbiIXOA4HbI€ AaHHbIE
0.100000000000000

MpumeyaHue

B nepsom npumMepe nocrie oTKpbITUS NepBoit BykBbl Bacsi MOXeT NonpocuTb OTKPbLITL BTOPYHO GYKBY,
1 nocre 3Toro LMKIMYeckunii CABUr onpeaensieTcs 0aHO3HaYHo.

Bo BTopom npumepe ecnu nepsoii 6yksBoii B LmknuyeckoM casure t 6yaeT «t» unm «c», 1o y Bacu

He nony4uTCst yragatb CABUI, OTKPbIB NULLL 04HY Apyryto 6yksy. B To e Bpemsi, ecnu nepsoit
OykBOM ByaeT «1i» Unu «a», To, OTKPLIB YeTBEPTY0 BYKBY, MOXHO OAHO3HAYHO OnpeaenvTb

LIMKITMYECKUIA COBUT.

944D - Urpa co CTpoKou

Mepebepem, kakas 6yksa C, 6yaeT nepsoii B cTpoke t. Mepebepem, npo kakyto no Homepy d BTopyto
BykBy crnipocuT Bacs. Tenepb, ecnu napa 6ykB (Ci, C;) BCTpe4yaeTcs eAMHCTBEHHbIN pas Ha
pacctosaHum d, To, ecnn Bo BTOpoit pa3 oTkpoeTcs byksa C,, TO Bacsi CMOXeT 04HO3HauYHO

onpenennTb COBUr.

PaccmoTpum Bce Byksbl Ha paccTosHim d oT Bcex Byks Ci, NocuMTaeM Ana Kaxaoro

cumBona C, konM4ecTBo Takux Byks. ATo MoxHo caenats 3a O(cnt(C.)), rae cnt(C.) — konnyectso
Byks C1 B UCXOHOM cTpoke. Tenepb, ecnu Mbl Buibepem Takoe d npu oTKpbITUM BykBbI C1, KOTOPOE
MaKCUMM3UpyeT 4ncno P yHuKanbHbIx nap (Ci, C2) Ha paccTostHUn d, To 310 1 BygeT onTUMarnbHLIM
BblIGOpOM d,a yCroBHas BepOsiTHOCTb nobefbl npu nepsoit bykse C: paBHa P / cnt(cl).

OcTanock NuLLb NPOCYMMUPOBATL YCIOBHbIE BEPOSATHOCTU ANs pas3nunyHbix 6ykB Ci.. BeposTHOCTb
BbinageHus 6ykebl C; paBHa CNt C1) /N, No3TOMy UTOroBasi BEPOATHOCTb

Z P . ent{cy) P

paBHa cntl{eg ) (! no
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E. ®ens He BpET!

OorpaHu4yeHne No BPEMEHN Ha TECT
1 cekyHaa
OorpaHu4eHue rno namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

Manbumk ®ens odeHb NOOUT prucoBaTb. bonblue Bcero oH NOUT pucoBaTb OTPE3KN C
LieSIoYMNCTIEHHBIMM KOOPAMHATaMU BHYTPU cBOero flobumoro otpeska [1;m]. Ograxabl deas
HapucoBarl HECKOJbKO OTPE3KOB BHYTPW CBOErO NMIOOMMOro oTpeska 1 3aMeTun ogHy MHTEPECHYHO
OCODEHHOCTb: He CyLLLEeCTBYET TOUKW, NPUHAANEXaLlen cpasy BceM oTpeskam. 3ameTuB 310, Peas
o4eHb 0bpagoBarncs un 3axoTen noxeactaTbcst 06 aTom cBoeMy Apyry Calue.

Cawa 3HaeT, 4To Peas nbuT NPUXBACTHYTb, MO3ITOMY C OCTOPOXHOCTLIO OTHOCUTCS K €ro
3as1BMeHUsAM, HMKOraa He JoBepsisa Ha croBo. Peast Xo4eT foKasaTb, YTO MHOr4A eMy BCE XXe MOXHO
BEPUTb, MO3TOMY OH peLunn yoeants Cally B TOM, YTO Ha €ro pUcyHKe AeNCTBUTENBHO He
CyLLeCTBYeT TOYKM, NpUHagnexalen scem otpeskam. Ho ®easa — BecbMa NeHnBbIN YENOBEK,
NO3TOMY OH He xo4eT coobuaTb Calle KoopAMHaTbl KOHLIOB KaXkaoro otpeska. bonee Toro, emy
neHb roeoputb Calue, CKOMbKO OTPE3KOB OH HapucoBan.BmecTo aToro oH npegnoxun Cawwe 3agatb
HEeCKOsbKO BOMpPOocoB BMaa: « CKOMbKMM OTpe3kam NpUHAAIeXnT ToUKa C LeJNIo4YMCIIEHHON
KoopauHaTou Xi?», noobelaB AaTtb Ha HUX YeCTHbIE OTBETHI.

PebsTa o4eHb LeHAT CBOé BpeMsi, MO3TOMY OHUM NPOCAT Bac NOCYMTATb, KaKoe MakcMmarbHoe
KonunyecTtBo BonpocoB Calua MoxeT 3agatb Peae, 4To pacnonarasi Tonbko aTummn ®eanHbIMm
oTBeTamu, Calla BCE eLlé He MOXeT ObITb MONTHOCTLIO YBEPEH B TOM, UTO Peas ero He obmaHyIn.
YyTtute, yto Calua He 3HaeT, CKOSbKO O0Tpe3koB HapucoBan deasq. Pasymeetcs, Calua CMbILAEHbIN
ManbI 1 He BygeT cnpawmBaTb ABaXAbl NPO OOHY U TY XKe TOYKY.

BxogHble gaHHbIe

B nepBoit CTpoKe BXOAHbIX AaHHbIX HaxoaaTes Asa uenbix uncna Num (1 <n, m <100 000) —
KOMMYECTBO OTPE3KOB, KOTOPbIE eCTb Ha DeHOM PUCYHKE U MaKcUMarnbHas KoopauHaTa TOUKM,
KOTOPYIO MOXHO BblbpaTb B Habope.

B i-i1 n3 cnepyrowmx N cTpok 3anucanbl asa uenbix uicna li v i (1 <1, <r <m) — nesasi n npasas
rpaHuLbl I-ro oTpeska Ha pucyHke. OBpaTuTe BHUMaHMe, YTO feBas 1 nNpasast rpaHuLbl oTpeska

MOryT coBnagaThb.

MapaHTMpyeTCcs, YTO He CyLLEeCTBYET TOYKN, MPUHaANexallen cpasy BCEM HapMCOBaHHbIM OTpPe3KaM.
BbixogHble AaHHbIe



B eMHCTBEHHOW CTPOKe BbIXOAHOTO dhaina BbiBeauTe yncno K — paamep MakcumansHoro
mHoxectsa nap (Xi, CNt(X;)), rae Bce Xi — pasnuunbl, 1 <X; <m, a cnt(X;) — konn4ecTBO OTPE3KOB,
KOTOPbIM MNPUHAANEXUT TOYKa C KOOPAMHATOM Xi, TaKoro YTo, 3Has TOSNIbKO 3TO MHOXECTBO nap (1 He
3Hag yncro N), Henb3s rapaHTUPOBaHHO yTBEPXKAaTb, YTO B UICXOOHOM PUCYHKE He CyLlecTByeT

TOYKMH, anHa/J.nex(au.l,elh BCEM OTpPE3KaM.

Mpumepsbl
BXOAHble AaHHble

2 4
12
34

BbiIXOA4Hble AaHHbIE
4

BXoAHble AaHHble

4 6
13
23
4 6
56

BbiXoA4Hble AadHHbIe
5

MpumeyaHue

B nepeom TecTe 13 ycnosusi Callia HUKOrAa He CMOXeT noeepuTb dee Ha CroBo, NOTOMY YTO 3Has,
yTo Aaxe 3Has CNt(X;) ans kaxaon Toukn n3 otpeska [1;4], oH He MoXeT BbiTb yBEPEHHBLIM, YTO
®defs Ha caMoM He Hapucosas oamH oTpesok [1;4].

Bo BTopom TecTe 13 ycnosusi Calla MoXeT HassaTb MakcumyM 5 Touek, Hanpumep: 1,2, 3,5, 6. Ho
y>Ke 3Hasi MHPOPMALIMIO O TOM, CKOSbKO OTPE3KOB HAKPLIBAIOT KaXKAYH U3 LIENOUMCIIEHHbIX TOYEK Ha
otpeske [1;6], Cawa MoxeT GbITb yBEPEH B TOM, YTO B U3HAYANBHOM PUCYHKE HE BblNo TOUKM,

npuvHagnexatien BCeEM oTpeskam.

944E - ®enga He BpeT!

MepBbiM AeNoM Mbl XoTenu 6bl A8 Kaxaoi u3 Todek oT 1 4o M y3HaTh, CKOMLKAM OTpe3kam oHa
NPUHaSNEXMT. OTO MOXHO AenaTtb, HanpuMep, METOA0M CKaHMPYHOLLIEN NPsIMOK 3a O(m + n), nmbo
nepeBoM OTpesKkoB ¢ npubasneHnem Ha otpeske 3a O(n-log(m)).

< cnt(x;)

[anee, kak Nnerko saameTuUTb, Habop ToYek ABNAETCA NIOXUM [0 HEKOTOPOW NO3nLnn

He ybbIBalOT, a 3aTeM He BO3PacTaloT, B MPOTUBHOM Crlyyae CyLIecTByeT Tponka nHaekcos | < | <K,
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ans kotopoit BepHo CNt(i) > cnt(j), cnt(j) < cnt(k), Hannume koTopoi nokasbiBaeT, 4To
CYLLECTBYIOT iBa HeMepeceKarLwmnxcs oTpeska(nepsbit — 06naaaroLwmii CaMbiM fEBbIM U3 MPaBblX
KOHLIOB CPeam BCex, coaepxalumx | 1 BTopoil — o6naaaroLmii CaMbiM NPaBbiM 13 NEBbIX KOHLIOB
cpeau Bcex OTpeskos, cogepxalmx K), 13 4ero crieqyet, 4to He CyLLecTByeT TOUKH,

npuHaanexaltien BceM oTpeskam.

OcTtanocb Hangu camyo AfMHHYO Takyko nocnegoBaTenbHOCTb Xi. UTo6bl €€ HanTu, Bygem
nepeGupaTb CepeanHHbIA 3NEMEHT — TOT, nocrne kotoporo CNt HaunHaeT ybbiBaTh. [N Hero Ham
XOTenochb Obl y3HaTb ANVHY HanbonbLUen HeyObiBatoLLEe NoANoCeqoBaTENbHOCTH,
3aKaH4YMBalOLLIENCS B HEM, a Takke ANMHY Habonblle HeBo3pacTatoLLe noanocreaoBaTenlbHOCTH,
HauMHaroLelica ¢ Hero. OTBeT Ha 06a aTu Bonpoca MoxHo nonyunts 3a O(1), ecnu npeanocunTath
Ans Kaxaoro anemeHTa maccvea CNt[i] ¢ nomolbio knaccuyeckoro AMHaMnyYeckoro
nporpaMmMMpoBaHus ANUHY HaubonbLUen HeybbiBatoLwen NoanocneaoBaTeNbHOCTU UCXOAHOM
nocrieqoBaTeNbHOCTM, OKaHYMBaIOLLENCS B HEM, U aHaNOorM4yHO A5isi pa3BepHyTon. ACMMMTOTHKA
nogcuéra atoin auHamukn: O(m-log(m))

Wtorosas cnoxHocTb peweruns O(m-log(m)) urm O((n + m)-log(m)) ans pelwenus c aepesom
OTPE3KOB.



F. Urpa ¢ puikamm

OorpaHu4yeHne No BPEMEHN Ha TECT
2 CeKyHabl
orpaHu4yeHue rno namsTi Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

PaccmoTtpum cnegytowyio urpy ans AByx Urpokos. EcTb ogHa 6enas duwka n HeHynesoe
KONMYECTBO YepHbIX duek. Kaxxgas gouwika pacnonoxeHa Ha KoopaMHaTHOW NAOCKOCTU B TOYKE C
LenbiMu koopanHaTamm X n'Y.

Nrpoku no ouyepeaun, HaunHas ¢ 6enbix, NepeasuraloT Bce GULLKM CBOEro LseTa Ha 1 BBepx, BHUS,

BMEBO UMK BNpaBo. YepHble MoryT BblbupaTb HanpasneHne Ans Kaxaon UK HE3aBUCUMO.

Mocne xona 6enbix 6enasa gulika He MOXET HAXOAUTLCSA B OAHOWN TOYKE C YePHON chuikon. [pyrnx
OrpaHnyeHn Ha pacnosnoxeHne uLek HET: HECKOSTbKMM YepHbIM (oULLIKaM paspeLleHo
pacnonaraTbCsl B OOHOM TOYKe, MOCIe X04a YepHbIX 1 U3HaYanbHO Genasi omiika MoXeT HaxoauTcs
B OAHOW TOYKE C YepHOW. Ecrnn B Kakom-TO MOMEHT Yy OerbiX HET Xo4a, TO BblUrpanu YepHblie. Ecnn
6enble caenanm xots 6b1 1019059 xon108, TO OHU BLIIPanW.

Bam HyXHO pelmnTb criegytollyto 3agady. [JaHbl HayanbHble MONOXEHWST BCEX YEPHbIX ULLIEK.
["apaHTMpyeTCcs, YTO B Ha4Yane urpbl BCe 3TW NOJIOXKEHWS pas3nnyHbl. B CKOMbKNMX MecTax MOXeT
HaxoauTbcs 6enas duLka, 4Tobbl NPY ONTUMAaNbHOW UrPe BbIUIPbIBANN YepHbie?

BxogHble gaHHbIe

MepBas cTpoka cogepxut oaHo uenoe yncno N (1 <N < 10°% — konnyecTBo YepHbIX PULLIEK.

B (i + 1)-# cTpoke HaxoaaTcs aBa uenbix uncna X, Vi (- 105 <X, Yi, < 105 — koopauHaTbl To4kM, B
KOTOPOW CTOMT I-9 YepHas duLLKa N3HaYarnbHo.

rapaHTVIpyETCH, YTO BCE Ha4allbHbl€ NMO3MLUNN YEPHbIX C*)VIUJeK Pa3rinyHbI.
BbixoaHble AaHHbIe

BbiBeouTe KONMYECTBO TOYEK, B KOTOPbIX MOXET CTOATb Oenas (bMLIJKa B Ha4ane urpobl, YTOObI npun
onTUMarnbHOM nrpe obonx UIPpOKOB BbIUrpbIiBarin YepHble.

Mpumepsbl
BXoAHble AaHHble



-2 -1

01

0 -3

2 -1

BbIXOoAHble AaHHbIe
4

BXoAHble AaHHble

4
-2 0

—al b

0 -2

1 -1

BbIXOA4Hble AdHHbIe
2

BXoAHble AaHHble

16
21

-11

P NN P OO

-1 -1

1 -1

2 2

0 -1

-10

0 2

-1 2

BbiIXOA4Hbleé AdHHbIe
4

MpumeyaHune

B nepBsoM 1N BTOPOM TeCTE YepHbIMU Kpyramm 0603Ha4YeHbl NONOXEeHUs YEepHbIX CbVILIJeK, oenbiMun

Kpyramm — BO3MOXHbI€ NMOJIOXEHUA oenbix (*)VILIJeK, NPU KOTOPbIX BbIMTPbIBAKOT YEPHbIE.



lMepBbI TECT:

. O

BTtopon Tecr:

B TpeTbeM TecTe Gerble ULLKM OOMKHbI pacrnoniaratbCs BO BHyTPeHHeM kBagpaTte 2 X 2, 4yTobbl

BbIrpanun 4YepHble.

944F - UNrpa ¢ dounwikamu

3ameTum, 4To ecnn yepHas 1 Benas duilka HaxoaaTca B Havare urpbl B Todkax {X, Y} ¢
OOMHAKOBOW YeTHOCTbIO X Y, To nepea xoaom 6enbix YepHas duiuka He ByaeT Ha MaHX3TEHHCKOM
paccTosiHim 1 oT 6enoi 1 He MOXET ee 3abnoknpoBaTh. TO eCTb YepHas uika ¢

HeyeTHbIM X Y MOXeT XOTb Kak-TO MOBMUSTb Ha Urpy, TonNbko ecnu 6enas duiika nmveet

yeTHoe X T Y, n HaobopOT, YepHasa duLLKa C YeTHbIM X + Y BNMSAET Ha Urpy, TonbKo ecnn 6enas
duLka nmeeT HedeTHoe X + Y. 3Ha4uT, MOXXHO HE3aBUCUMO PeLLNTb 3agady Ansa AByX Habopos
YepHbIX ULLEK C OAMHAKOBOW YETHOCTLIO Y CNOXUTL OTBEThI. 3aMeTUM, YTO peLleHne Ansg O4HON
YETHOCTM CBOAMWTCS K PELLEHUIO AN APYrof YeTHOCTW, Hanpumep, CABUIOM BCeX omLIeK

Ha 1 Beepx. MoaTomy Aanbiue Byaem cunTaTh, YTO AN BCeX YepHbIX dumiek X + Y HeyeTHo. Toraa
Hac MHTEPecyloT TOMNBbKO NOMNOXeHNs 6enon uLLKN ¢ YeTHbIM X T+ Y.

lMocMoTpuM Ha KapTuHKY. Ecnn YepHas dmuika HaXoaUTCs B YepHOW TOYKe, TO OHa MOXeT
nomellatb 6enon duike 6eCKoOHEYHO ABUraTbCs BBEPX, BHM3, BMIEBO, BNpaBo, ecnv 6enasa duwika
HaxXoOUTCS B KPaCHbIX, CUHUX, XXENTbIX U 3eNeHbIX TOYKax, COOTBETCTBEHHO (TO eCTb Kakue Obl XxoAabl
He coenanu bbl 6ernble, KONMMYECTBO XO40B BBEPX, BHW3, BIEBO UMW BNPaBo, COOTBETCTBEHHO, HE
MOXeT BblTb BECKOHEYHbIM).
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3ameTum, YTO oAHa YepHasi PULLIKa MOXKET OCTaHOBUTb GENYH (OULLKY NMPU ABUKEHUN B MAKCUMYM
OHOM HarnpasneHun. Ecnn HaiayTcsa YeTblpe YepHbIX (PULLKU TaKKX, YTO Kaxaas MoXeT
OCTaHOBUTL Genyto huLLKy B 04HOM M3 HANpPaBIeHWI, TO YepHbIE MOTYT BbIUrpaThb, UCMOSb3Ys
TONbKO 3TW YeTbIpe PULLKKU, U NPOU3BOSILHO NepeaBurasi octanbHble. Ecnv HaaeTcs HanpaBreHue,
npu ABUKEHUN B KOTOPOM, GENYH0 (OULLKY HAKTO HE MOXET OCTAaHOBUTb, TO Genble Boivrpasny.

CnepoBaTenbHO, Kaxaas YepHasi couLLKa NopoxaaeT YeTblpe yrna pasHbix TMnoB. Ecnn
TouYKa {X + y}HaXO}JVITCﬂ Ha nepeceYveHnn YeTbipex YrrnoB pasHbIX TUMOB 1 X + Y YeTHO, TO TaKyto
TOYKY HY)>XHO rnocynTaTb B OTBETE.

3amennm kaxayto Touky {X, Y} Ha Touky {X + Y, X - y}. Toraa 4eTbipe TMna yrnos coxpaHsTcs, a
YEeTHBIMU AOMKHBI BbITh 06€ KoopaAMHaThLI 6enoii ULLKKM, a He TOMBbKO CyMMa KoopavHaT. B
4aCTHOCTM, NepBasi KapTUHKa 6g/ueT BbIrMAAETb Tak:

L ] L] O al




OcTaBMM TOMNbKO TOYKM C YETHBLIMU KoopaAunHaTamMmun 1 nogenminmMm KaxkKayro KoopanHaTty Ha ABa. Mo-
NpeXxHeMy Kaxagasa yepHad d)VILIJKa nopoXanaet YeTblpe yrna, benas Q)I/ILUKa OOJKHa HaxoanTCA Ha
nepece4vyeHne 4YeTblpex yrnoB pa3HbiX TUNOB, HO fonblue HeT TpeGOBaHI/IVI YeTHOCTU Yero-numbo.

Kak >xe HaxoauTb YNCINO TOYEK HA NepecevYeHn YeThipex yrrioB pasHbiX TUMOB 3(EKTUBHO?
[aBaiiTe AnNs KaXxxgoro TUna yrroe U ANs KaXKao X-KoopauHaThl Halnagem nonyuHTepsarn y-
KoopauHaT, YTO TOYKa, Nnexallas B JaHHOM NoNyMHTepBarne, NoKpbITa yrinaMmu Tekyllero Tuna. Ecnm
Mbl CMOXEM 3TO HaWTU, TO HYXKHO NMPOCYMMUPOBaTh AN KaXA0N X-KOopaAUHaThI ANUHY NepeceyeHuns
COOTBETCTBYHOLLIMX NOMYMHTEPBANOB KaXXA0ro Tuna, 1 3To 6yaeT oTBETOM.

PaccMoTpum yrnbl TONbKO OAHOMO TUNa, Tak Kak Anst ApYrnx TUMoB BCe AenaeTcs CUMMETPUYHO.
MycTb 3TO Yribl, CTOPOHbLI KOTOPLIX HaNpaBeHbl BBEPX U BNpaBo. Toraa 3aMeTum, YTO AN Kaxaom
X-KoopauHaThl nonyuHTepsan 6yaet suaa [Ly, ), rae Ly - 3To MuHumanbHas y-koopavHaTta y
BEPLUMH YrnoB, HaxoasLmxcs He npaBee x. CriegoBaTtesibHO, MOXXHO OTCOPTMPOBaTb BCE BEPLUMHbI
YIIOB MO X-KOOPAMHATE U HanucaTb JOBOSIbHO MPOCTOM CKaHMamH.



G. BbicTaBka moHeT

OorpaHu4yeHne No BPEMEHN Ha TECT
2 ceKkyHapl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBO[,

CTaHOapTHbIN BBOA
BbIBO[,
CTaHOapTHbIN BbIBOA

ApKaﬂI/IVI n KI/IpI/IJ'IJ'I NPULLIIN Ha BbICTaBKYy pegKnx MOHEeT. Bce MoHeThl pacnofioXeHbl B OANH paa u
NPOHYyMepOBaHbl CrieBa Hanpaeo OT 1D,O k, npmnyem HEKOTOPble MOHETDI JieXaT BBEPX aBEPCOM

(rmaBHOW CTOPOHOW), @ HEKOTOPblE — BBEPX PEBEPCOM (OpYrov CTOPOHOW).

Apkagnin n Knpunn cgenanu HeckosibKo potorpadunin MOHET Kaxabln, MpuyYemM Ha Kaxaon
doTorpadum n3obpaxeHsl BEPXHNE CTOPOHbI HECKOMNBbKUX NOAPSA MAYLLMX MOHET. Apkaaui
WMHTEepecyeTCcsl aBepcamMu, NOSITOMY Ha KaXXAOM CHUMKE, KOTOPbI caenan OH, eCTb XOTHA 6bl ogHa
MOHeTa, nexatlas asepcomM Beepx. Kupunn, HaobopoT, nHTepecyeTcsa peBepcamm, MO3TOMY Ha
KaXkOOM ero CHUMKe eCTb X0TH Obl O4Ha MOHEeTa, fnexallas BBEPX PEeBEPCOM.

Tenepb CHUMKM yTepsiHbl, U pebsiTa NuLLb NOMHSAT rpaHuLbl OTPE3KOB MOHET, NMONaBLUNX HA KaXXabli
13 CHUMKOB. M0 AaHHON MHbOPMALIMM O CHUMKAX BbIYMCIIUTE OCTATOK OT AeNeHns

Ha 10° + 7 konnuecTsa cnocobos BbiGpaTh AN KaXA0M MOHETLI CTOPOHY, KOTOPOI1 OHa ByaeT
nexartb BBEpX, Tak, YToObl Ha kaxaoM CHUMKe Apkaaus Bbina 6bl XoTs 6bl 0aHa MOHETa BBEPX

aBepcoMm, a Ha KaxXaoM CHMMKe Kmpmnna Obina xoT4 Obl OQHa MOHeTa BBEPX peBEPCOM.
BxogHble gaHHbIe

MepB.as ctpoka cogepxut Tpu uenbix umcna K, num (1 <k <109 0 <n, m < 105 — obwee uncno

MOHET, KONMYEeCTBO CHUMKOB Apkaavs u Kupunna, CoOoTBETCTBEHHO.

Cnepytolme N CTPOK coaepxaT OnuncaHnst CHUMKOB Apkaausi, N0 OfHOMY B CTpoke. Kaxaasi n3 aTux
ctpok copgepxut aga uenbix uicna | n r (1 <1 <r <K), osnavarowme, yto cpeau moner ¢ |- no r-to

AOJMKHa ObITb XOTS Obl 0HA BBEPX aBEPCOM.

Cnepgytolime M cTpok cogepaTt onucaHusi cCHUMKoB Kupunna, no ogHomy B cTpoke. Kaxaasi 3 atux
CTPOK COAEPXUT ABa Lenblx Yicna lnur (1< I<r< k), O3HavaroLme, YTo cpeam MOHET C I-1 no r-1o

AOImKHa ObITb XOTH Obl 0OOHA BBEpPX peBepCOM.
BbIXOAHble AaHHbIle

BbiBeanTe 0gHO LiENoe YMcno — KONMYecTBO CNocOOOB BbIOpaTh A5 KaXKOoW MOHETbI, KaKkoM
CTOPOHOI1 OHa ByaeT nexaTb BBepx, no mogynio 10°+ 7 =1000000007.

Mpumepsbl

BXoAHbleé AaHHble



522

13

35

22

45

BbIXO4HbIE [aHHbIEe
8

BXOAHble AaHHble

AN W N R WU
u NN TN W W

BbIXOA4Hble [aHHbIe
0

BXoAHble AaHHbIE

60 5 7
13

50 60

1 60

30 45

20 40
45

6 37

5 18

50 55

22 27

25 31

44 45
BbIXOAHbIE AaHHbIE
732658600

MpumeyaHne

B nepBoM npvmepe BO3MOXHbI CIieAytoLLME PAcroNOXeEHUst MOHET («A» — aBepc, «P» — peBepc):

e APAAP,
e APAPA,
e APAPP,
e PPAAP,
e PPAPA,
e PPAPP,

e APPAP,



e APPPA.

Bo BTOPOM npumepe AaHHas MHGopMaLmMs NpOTUBOPEYMBA: COrNacHo CHUMKaM, BTopasi MOHeTa
[I0MKHa NnexaTb 0JHOBPEMEHHO aBEPCOM U PEBEPCOM BBEPX, YTO HEBO3MOXHO. 3HAUUT, OTBET
paseH 0.

044G - BbicTaBka MOHET

Bynem 0603HavaTh MOHETY, Nexallyio Beepx asepcoM, 3a 0, a MoHeTy, nexalilylo BBepX pesepcom,
3a 1. Torpa Ham TpebyeTcs nocuMTaTh KOMMYECTBO BUHAPHLIX CTPOK ANnHbI K Takux, 4to
Ha N 3aaaHHbIX oTpeskax 6bin 6bl xoTs 66l oanH 0, a Ha M 3aAaHHbIX 0TPe3KkoB — xoTs 6bl ogHa 1.

Bocronbayemcs MeToAoM AMHaMUYeckoro nporpammuposanus. Mycts, ana vavana, dp[i][lo][1.] —
KONMYECTBO BUHAPHBLIX CTPOK ANMHBI | TaKMX, YTO NOCNEAHMIA HOMb cTouT Ha noauuuu lo, nocneaxas
eavHnua — Ha noauumn |1,  Bce orpaHnueHns Ha HanuuKe Hynen 1 eanHNLL Ha 3aAaHHbIX OTpeskax
BbINOMHEHbI N1 BCEX OTPE3KOB, MpaBas rpaHnLia KOTopbix He npeBocxoauT I. Mepexoabl NOCTPOUTL
[0CTaTONHO NPOCTO: nepebepem, kakas umdpa byaeT ctoats Ha nosuummn |+ 1, o6Hosum lon |; B
COOTBETCTBUM C 3TON MHPOPMaLIMEl, MycTb HoBble 3HaveHus 6yayT lo' n |, Tenepb paccmoTpum
BCE [aHHble HaM OTPe3kM, 3aKkaHumMBaroLmecs B noauuum 1 + 1. Ecnim cpeam Hux ectb otpesku [, I],
Tpebytowwme Hanmuus Hyns, v npu atom | > |y, unu Tpebyrowme Hanruna eauHnLbl, 1 Npy

atom | > |1, To TaKkoe npomomkeHne cTpoku Ham He noaxoanT. MHaye no6asum k

otsety dp[i + 1][1o'][1."] sHauenme dp[i][lo][l.]. Takoe pewetrne pabotaet 3a O(k®+ n+m), ecrm
3apaHee [Ans Bcex BENWUMH I coxpaHuTb OTpesKy, 3akaHumBaroLLmecs B noavumm I. Takoe pelueHne

CINULLKOM MeaJsieHHoe 1 TpebyeT 6onbLuon 00bem NamsTu.

MepBoe, YTO MOXHO YNYYLINTL B 3TOM PeLleHnn — 3aMeTuTb, 4To nnbo lo =1, 6o |, = 1.
[lencTBUTENLHO, Ha No3uLMK | gomkeH cToaTb Mnbo 0, 6o 1. MoaTomy BMECTO npeabiayLLmX
noasaaad goctatouHo pacemotpets noasagayun dpo[i][li] (npu aTom nogpasymesaetcs lo = i)
n dp:[i][lo] (3mecs |. = 1). Mepexoabl ocywecTBRsAOTCA aHANOMMYHO NpeablayLLEeMy PELIEHMIO,
acumntoTuka O(Kk2+ N+ m), uto ToXe CrMLIKOM MeasIeHHO.

[larnee 3amMeT!M, YTO BCe MO3NLMM, B KOTOPbIX HE 3aKaHYMBAETCA HW OAMNH UHTEPECHbIN HaMm
OTPE3oK, MOXHO paccMaTpuBaTh aHarlorMyHO, Tak Kak Nepexofbl OCYLLECTBATCS OAMHAKoBO. B To
e BpeMms, He MeeT 3HaueHus, Haxoautes nn nocneannini 0 8 nosvumm lo nn 8 nosuumn |+ 1,
ecnm B noavumn |y + 1 He HaunHaeTca HK oguH oTpesok. AHanoriHo ans |i. Mostomy ocywecTanm
onepaumio, N3BECTHYIO Kak CkaTue KOOpAMHAT. A UMEHHO, HailaeM BCe TOUKM X; Takue, YTo
noanumMm X; 1 X; + 1 NokpbIBaKTCA pasnmuHbIM NOAMHOXECTBOM AaHHBLIX HaM OTpe3koB. Tenepsb
BOCMOb3yeMcs METOAOM AMHaMMYeckoro nporpammmpoBanust, nyctb dpo[i][li] — konuuectso
BUHapPHBIX CTPOK ANMHBI X; Taknx, 4To nocneaHuin cumeon — 0, nocneaHss eaHULa HaxoamTes B
AvanasoHe noavumii ot X - 1 + 1 4o Xi, 1 BCe orpaHnyeHns Ha NpUCyTCTBUE EAMHULL W Hyreil
BbIMOSHEHbI 1151 BCEX AaHHbIX HaM OTPE3KOB, NpaBast rpaH1La KOTOPbIX HE MPEBOCXOANT Xi.
Ananorudaro onpeaenum dpi[i][lo]. PaccmoTpum BosmoxHbie nepexoabl B Takom MeToae
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AVHAMMYECKOro NPorpamMMmnpoBaHus, 6e3 orpaHMyeHns oBLIHOCTM ByAeM cuMTaTh, YTo nepexos
ocywectensetcs us coctosHusa dpo[i][l.] 8 HekoTopoe apyroe coctosnue dp:[i + 1][?]. Mepexoab!
n3 dp:[i][lo] paccmatpusatoTcs aHanoruHo. B 3ToM criyyae Mbl 4OMKHbI AONMUCaTb BUHAPHYIO
cTpoKy AnuHbl (Xi: 1 - Xi) K yXe cyliecTsytoLen. BoaMoxHbI Tpu criyyas:

o Bce gonvcbiBaeMble cumBornbl pasHbl 0, Toraa nepexof oCyLLecTBASeTCs B
coctoaHue dpoli + 1][/] c koadpduumeHTom 1, Tak Kak cyLlecTByeT eAUHCTBEHHbIN Croco6
aonuncaTth CTPOKY W3 Hyneil.

e Bce ponucbiBaemble CMMBOMLI paBHbI 1, Toraa nepexos ocyLecTBnseTcs B
coctoaHue dp:[i + 1][i] c koadpduumeHTom 1, Tak Kak CyLlecTByeT eAUHCTBEHHbIN Crocob
aonucaTth CTPOKY M3 €AUHUL, a NOCNeAHUI HOMb OCTAeTCs Ha MecTe X..

e Cpeay gonuceisaeMbix cumsoros ecTb kak 0, Tak n 1. Toraa nepexog ocyllecTsnseTcs B
coctoaHusa dpoli + 1][i + 1] u dp:[i + 1][i + 1] c koadbdmumeHTamm 2%.,-x,-1 - 1, Tak Kak
CyLLECTBYET MMEHHO CTOMbKO CNOCO60B A0NMCaTh CTPOKY, COAEPKALLYIO U HYMU U eAUHMLbI
NPy PUKCMPOBAHHOM MocrieaHemM cuMBone. Takol nepexos BO3MOXEH, TONbKO €CIN Xis1 -
xi>1.

Kpovvle TOro, Nnpwv BbINOJIHEHNN NepexoaoB Heobxoanmo paccMoTpeTb BCE OTPE3KN,
3akaH4mBawoLmeca B X+ U HE y4uTbiBaTb T€ Nepexobl, KOTOpre He yOoBJ1EeTBOPAOT 3a4aHHbIM

O((n+m)? - log(k))

CMULLKOM MeffieHHo. 3aeck norapudm NosiBUNCS M3-3a Toro, YTo Heo6xoanMO BbICTPO BLIYMCHIATL

orpaHuyeHusiM. Takoe pelueHne paboTaeT 3a v Bce elle paboTtaeT

3HaYeHns 29 A5 HEKOTOPbIX LieSbIX (, YTO MOXHO CAernaTth GbICTPbIM BO3BEAEHNEM B CTEMEHb.

OcTancsa nocnegHwii Wwar Ans Nony4YeHUs NOMHOo peLleHnsi. 3aMeT!M, YTOo B AMHAMNYECKOM
NPOrpPaMMMNPOBaHNI, OMMCAHHOM BbILLIE, MOXHO Pa3faenuTh Nepexoabl, CBA3aHHbIE C AOMMCLIBAHEM
LMEP K CTPOKE, U yHeT OrpaHNueHIi, HaNoXeHHbIX JaHHBIMI OTpe3kamu. Tak, MOXHO cHavarna
BbINOMHUTBL BCE Nepexoabl 13 dp.[i][#] s dp.li + 1] *'] He yunTbIBasi OTPE3KM, 3aKaHuMBaoLLIMECS
B Xi+1, @ 3aTeM y4ecTb aTv oTpe3ku, 3aHynme 3HadeHus dpo[i + 1][1.], rae . <, re [, Xi] —
HEKOTOPbIN OTPE3OK, CTABALLMI OrpaHMYeHne Ha Hanuime eauHnubl, 1 3Haderns dpdfi+ 1][1o],

rae lo <1, rae [, Xi] — HekoTopbIN OTPesok, cTaBAWWMIt orpaHnyeHre Ha Hanuume Hyns. Kpome Toro,
3ameTuM, 4To nepexoubl nveroLme Koscbq)mumeHT OTNMYHBIN OT 1, 3anarV|Bar0T TOMbLKO

swauerus AP« + 1][i] , dp.[i + 1][i + ] a anavens AP« [i + 1][J]

npu j < i paBHbl dp.[i ][J] nrm 0. Mo3TOMy MOXHO He XpaHUTL OTBETHI AN NoA3afay ¢ pasnnyHbIM
nepBbIM NapamMeTpoM AMHAMNYECKOTO MPOrPamMMMPOBaHNS OTAEMNBHO, a XPaHUTb TOMNLKO JBa
maccusa dpo[li] v dpi[lo], noapasymesas napametp i paBHbiit Tekywemy sHadeHumto. Tenepb Npu

dp.[i] ,dp.[i + 1]

HekoTopbIn Npeduke dPo 1 HekoTopbIn Npeduke AP: B 3aBUCUMOCTU OT NEBbIX KOHLIOB OTPE3KOB,

dp.[i] , dp.[i + 1]

CYMMY 311IEMEHTOB B 3TUX MaccuBax U BENMUYUHY X+ 1 - Xi. Tenepb MOXXHO MCMNOJ1Ib30BaTb OOHY U3

nepexoge oT | k I + 1 TpebyeTca 06HOBUTL 3HaYEHNS , @ Takke OOHyNUTbL

3akaHuymBawLwmxcs B X;. OBHOBNEHHbIE 3HAaYeHUSs J1erko BbI4YUCITNTb Yepe3

MHOIOYUCIEHHbIX CTPYKTYP AaHHbIX O5A 06HyJ'IeHI/IF| Ha rlpecbvn(ce n noacyeTa CyMmMbl U NONYYUTb

O((n+m)log(n+m)log(k))

ucnonbaytowee O(N + M) namaty. Takoro peLueHre yxe AOCTATOYHO ANS NOHOTO PeLleHus!

peuweHune, nMmewuiee BpeMeHHYH aCUMNTOTUKY n

3agaun.



Kpome Toro, Ans ynpoLleHns peanvsauum 1 aCUMNTOTUKM MOXHO 3aMeTUTb, YTO, Tak Kak
o6HyneHve Bcerga NPOUCXOAMT Ha NpedmKce, KOTOPLIN NOTOM He ByaeT 0BHOBNSATLCA HUKAK UHaYe,
Kpome Kak OOGHYNATbCSt CHOBA, TO MOXXHO BMECTO CTPYKTYpPbl AaHHbIX NOAAEPXKMBATL ykasaTesb Ha
nepBblli ewe He 0OHYNEHHbIN 3NIEMEHT U YBENUYMBATL €ro Mo Mepe 06HYNeHus. To Takke
MO3BOSISIET NErKO NOAAEPKUBATDL TEKYLLYHO CYMMY BCEX 3N1eMEHTOB 6€3 MCMONb30BaHUst CTPYKTYP
[AaHHbIX. Takoe peLleHne MeeT BPEMEHHYHO

O((n+m) - (log(n+m) +log(k)))

acCUMNTOTUKY , NepBbIN Niorapngm B aCUMNTOTUKE

GepeTcsa U3 COPTUPOBKM, HEOBXOAUMON AN CXKaTUs KoopamHaT. VIMeHHo Takas naes u
peanu3oBaHa B aBTOPCKOM PELLEHUN.

/**
* This is solution for problem not-equal-segments

* This is nk_ok.cpp

*

@author: Nikolay Kalinin

* @date: Thu, 01 Mar 2018 21:12:52 +0300

*/

#include <bits/stdc++.h>

using namespace std;

using 11

long long;

—
Q.
Il

using long double;

using D = double;

using uint = unsigned int;



template<typename T>

using pair2 = pair<T, T>;

#ifdef WIN32

#define LLD "%I64d"

#else

#define LLD "%11d"

#endif

#define pb push_back

#define mp make_pair

#tdefine all(x) (x).begin(), (x).end()

#define fi first

#define se second

const int MOD = 1000 '000'007;

struct tev

int x, from, type;



}s

inline bool operator<(const tev &a, const tev &b)

return a.x < b.x;

vector<tev> events;

vector<pair2<int>> dp@, dpil;

int k, n, m;

inline int powmod(int a, int b)

int tmp = a;

int ans

I
=
.

while (b)

if (b & 1) ans = ((11l)ans * tmp) % MOD;

tmp = ((11)tmp * tmp) % MOD;

b >>=1;



return ans;

inline int get(int x)

return (powmod(2, x) - 1 + MOD) % MOD;

int main()

scanf("%d%d%d", &k, &n, &m);

for (int i = @; i < n; i++)

int a, b;

scanf("%d%d", &a, &b);

a--, b--;

events.pb({a - 1, -1, -1});

events.pb({b, a, 0});



for

(int i = 0; i < m; i++)

int a, b;

scanf("%d%d", &a, &b);

a--, b--;

events.pb({a - 1, -1, -1});

events.pb({b, a, 1});

events.pb({k - 1, -1, -1});

sort(all(events));

int last = -1;
dp@.push_back({-1, 1});
int cure = 0;

int sum@ = 1;
dpl.push_back({-1, 0});
int curl = 0;

int suml = 9;

for (auto t : events)

{

if (t.x > last)



dpl.back().se (dpl.back().se + sum@) % MOD;

dp@.back().se

(dp@.back().se + suml) % MOD;

dpl.pb({t.x, (1ll)get(t.x - last - 1) * (sum@ + suml) % MOD});

dpo.pb(dpl.back());

int newsum@ = ((11)sum@ + suml + dp@.back().se) % MOD;

int newsuml = ((11)sum@ + suml + dpl.back().se) % MOD;

sSum@ = newsumo;

suml = newsuml;

}
if (t.type == 0)
{
while (curl < (int)dpl.size() && dpl[curl].fi < t.from)
{
suml = (suml - dpl[curl].se + MOD) % MOD;
curl++;
}
}

if (t.type == 1)



while (cur@ < (int)dp@.size() && dp@[cure].fi < t.from)

{
sum@ = (sum@ - dp@[cur@].se + MOD) % MOD;
Cure++;
}
}
last = t.x;

cout << (sum@ + suml) % MOD << endl;

return 0;



