TexHOky60k 2019 - OT60pouHbIM PayHa 1

A. B nonckax npocTton 3agayn

1 cekyHpa, 256 merabanT

HauunHas ouepepnHom yemnuoHat, koopanHaTtopbl Codeforces Bcerga
CcTapaloTcsl coenatb NepByto 3a4ady MakcumasbHO NpocToi. B aToT pas
KoopAanHaTop Bbibpasn HEKOTOPYIO 3afady 1 CrpOCUi Y i YESOBEK,
[OCTaToO4YHO N1 oHa npocTas. Kaxabiln YenoBek OTBETW, YTO 3afava
npocTas, UM 4To 3agada CrioXHas.

Ecnn xoTb KTO-TO 13 3TUX 11 YESIOBEK OTBETWJ1, YTO 3afava CrioXHas, ee
HY>XHO 3aMEeHNTb, nHa4e He HY>KHO. Mo gaHHbIM OoTBETaM onpepnenuTe,
HY>XHO 11 3aMeHUTb 3adadvy.

BxopHble paHHble
B nepsoit cTpoke 3agaHo oaHo uenoe uncno n (1 < n < 100) —
KOJIMYECTBO OMPOLLEHHbIX YESIOBEK.

Bo BTOpOW CTpoKe 3adaHbl 11 LeNbIX YMcen, Kaxaoe N3 KOTopbiX paBHO
nméo 0, nn6o 1 — oTtBeTbl onpoleHHbIX. Ecnu i-e uncno pasHo 0, To i-it
yenioBeK cuuTaeT 3aaady NPOCTO, a €CNM OHO paBHo 1, To i-i Yenosek
cuMTaeT 3agady CrIOXKHOW.

BbixogHble gaHHble
BbIBe,D,I/ITe OOHO CNOBO: «EASY», ecnu 3agaya no MHeHuK BCexX

OMPOLLEHHbIX ABNSETCA fierkoi, Mmbo «HARD», ecnn XoTs 6bl 0guH
OMPOLLEHHbINA CYMTaET 3afady C/IOXKHON.

Bbl MOXeTe BbIBOOUTL Kaxkayto 13 OYKB B JIIOOOM perncrtpe (Kak
CTPOYHYIO NN KaK 3arnaBHyto): «<EASY», «easy», «<EaSY» U «eAsY»
OynyT pacno3HaHbl KOPPEKTHO.
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B nepBomM npumepe TPETUin YENOBEK CYMTAET, YTO 3a4a4da C/IULWKOM
CNOXHasi, NO3TOMY ee Hafo 3aMEHUTb.

Bo BTOpOM nprMepe equUHCTBEHHBIN YeNOBEK CYMTAET, YTO 3aaada
npocTasi, N03TOMY ee He 06513aTefIbHO 3aMEHSITb.

B. Baca n kykypy3Hoe none

1 cekyHpaa, 256 merabant

Y Bacu ecTb KyKypy3HOe MnoJie, OnvicbiBaeMoe ABYMSI yucnamm — u u d.
Kykypy3Hoe none MOXHO NpeacTaBuTb B AEKapTOBON CUCTEME
KoopAMHaT Kak NPsIMOYrofibHUK C yriamm B To4Kax

©,d),(d,0),(n,n—d)v(n—d,n).
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Mpumep KykypysHoro nonsnpun =7 und = 2.
Tak>xke Bacs 3HaeT KoopaunHaTbl m Ky3HE4YMKOB. Ky3He'-IVIK HOMeEP i
HaxoguTcs B Touke (X;, y;)- Tak kak Bacsi He no6uT, Koraa Ky3HeuunKku
rnoepnaroT ero KyKypyay, To Mpo KaXK[Aoro KysHeuka Bacsi xoueT 3HaTtb,
HaxoguTc4d J1n OH Ha noJsie i HeT. C'-IVITaeTCFl, YTO KY3HEeUMK HaxoguTcsA
Ha KYKYpPY3HOM MoJe, ECNN OH HAXOAUTCS BHYTPY UAN Ha FpaHuLax
NnpPAMOYroJibH1Ka, onncaHHOro Bbille.

Momorute Bace! CoobLiuTe Npo Kaxkgoro KysHeumnka, HaxoguTcs i OH
Ha KyKypy3HOM More.

BxopgHble gaHHbIe
MepBasi ctpoka copepxuTt aga uenbix uncnannd (1 < d < n < 100).

Btopas ctpoka comepxut oaHo uenoe uncno m (1 < m < 100) —
KONMYECTBO KY3HEUKOB.

-9 U3 crnenyroLmnx m CTPOK COAEPKUT ABa Lenbix uicna x; u y; (
0 < x;,y; < n) — nonoxexue i-ro Ky3HeuKa.

BbixogHble gaHHble
BbiBeguTe m cTpok. B i-in cTpoke BbiBeauTe «YES», eCnu i-i Ky3HeUYnK
HaxoAuTCs Ha KyKypy3HOM none. ViHave B i-11 CTpokKe BbiBeauTe «NO».

Bbl MOXXeTe BbIBOOAUTb KaXkayto 13 ByKB B 1l060M perncTpe (CTPOUHYH
UNwn 3arna.Hyto).
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Kykypy3Hoe rnosie 13 nepBoro nprumMepa n3obpaxkeHo Ha PUCYHKE BbiLLe.

BHyTpu Hero HaxogaTcs KyaHeunku 1 (c koopauHatamm (2,4))n 4 (c
koopgvHatamm (4, 5)).

KyKypy3Hoe rnosie 13 BTOporo npumMepa n3obpa>keHo Ha PUCYHKE HIXKE.

BHyTpU Hero HaxoasTcs KyaHeunku 1 (c koopauHatamu (4,4)), 3 (c
koopauHatamu (8, 1)) n 4 (c koopguHatamum (6, 1)).
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C. Baca v 3onoTton obuner

1 cekyHpa, 256 merabanT

HepasHo Bacs Hawen 3on0Ton bunet — nocnenoBaTeflbHOCTb U3 1
undp a a; ... a, . Baca cumtaet 6unet cyacTIMBbLIM, €C/IN €ro MOXHO
pa3buTb Ha aBa unv 6onee HemepeceKaroLLMXCs OTpe3Ka C OANMHAKOBOW
cyMMoi Umdp Ha Kaxkaom oTpeske. Hanpumep, 6unet 350178
CYaCT/MBbIN, T. K. €ro MOXHO pa3buTb Ha Tpu oTpeska 350, 17 n 8:
3+5+4+0=14+7 = 8. 3ametum, uTo Kaxaas undpa OomKHa
npuHaaiexxars POBHO OHOMY OTPE3KY.

Momorute Bace! CoobLunte emy, ABASIETCSA MU HANOEHHbIA UM 30/10TOM
OuneT c4acT/IMBbIM.

BxopgHble gaHHbIe
B nepBsoii cTpoke copepxutca uenoe uncno u (2 < n < 100) —
KonunyecTBo undp B bunete.

BTopasi cTpoka conepxuTt n undp a;a; ... a, (0 < a; <9) — cam
6unet. Undpbl 3anncaHbl 6e3 npobenos.

BbixogHble fgaHHble
B egnHcTBEHHOIM CTpoOKe BbiBeAUTe «YE S», ecnn HangeHHbIn Bacen

OUneT ABNSETCA cyacTMBbIM. B npoTuBHOM crnyyae BbiBeanTe «NO» (B
ntobom cnyyvae 6e3 yyeTa permcTpa).
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B nepeoM npuMepe 61neT MoxHo pas3buts Ha 7, 34 n 52:
7T=3+4=5+2.



Bo BTOpOM nprMepe HEBO3MOXKHO pa3buTb OUMET Ha paBHbIe NO CyMMe
umndp oTpesKu.

D. Bacs n TpeyronbHuk

1 cekyHpa, 256 merabanT

Y Bacu ecTb Tpu LenbIX Yncna n, m v k. OH Xo4eT HaiTn Tpu
LenoymcnenHble Toukn (xy, y1), (x2, y2), (X3, y3) Takme uto
0<x1,x,x3 <n,0<Ly,y,y; < munnowans TPEYronbHUKA,
o6pa3oBaHHas 3TVMIN TOYKaMK paBHa %

Momorute Bace! Haingnte Takne Tpu ToukmM (€Cnm BO3MOXHO). Ecnin
CYLLLECTBYET HECKOJIbKO PELLEHNI, BbiBEOAUTE TI060E U3 HUX.

BxopgHble paHHble
B eguHCcTBEHHOW CTPOKE 3adaHbl TPY LenbiX Ynucna n, m, k (

1<nm<10°,2 <k <10%.

BbixogHble faHHble
Ecnu He cywecTByeT Touek, yOOBNEeTBOPSIIOLLNX ONUCaHHbIM Bbllle
YCNOBUSM, B NEPBON CTPOKE BbiBEQUTE «NO».

B npoTBHOM cryyae B NnepBon CTPOKe BbiBeanuTe «YES». B cnegyrowmin
Tpex CTpokax BblBEAUTE NO ABa Lefblx uicna X;, y;. Ecnu cywectsyet
HEeCKOJ1IbKO peLueHvu7|, BblBEOouUTE mo6oe N3 HNX.

Bbl MO>XKeTe BbIBOANTb BYKBbI B JIIOOGOM perucTpe (CTPOYHbIE UK
3arnaBHbIe).
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B nepBom npumepe nnowanb TpeyrosbHKa pasHa % = 4. Cam
TPEYronbHVK NPeACTaBeH Ha PUCYHKE HUXKE:

Bo BTOPOM npumMmepe He CyecTByeT H OOQHOIro TpeyrojibHmnKa C

nm __ 16
rnowanbio <= = —.

E. Bacsa n xopolune nocnenosatenbHOCTHU

2 cekyHAbl, 256 merabant



Y Bacu ecTb NnocnefoBaTeflbHOCTb @ COCTOSILLAS U3 1 LefbIX Ynicen
a,a,...,a,.3aonHy onepaunio Baca MoxeT BbliGpaTh YNCIO 13
nocenoBaTeNbHOCTY U MOMEHSATb MecTamu ABa fitobbix 61Ta B ero
ABounyHon 3anvcu. Hanpumep ra uucna 6 (... 00000000110, ) Bacs
moxeT nonyuntb ymicna 3 (... 00000000011,), 12

(... 000000001100,), 1026 (... 10000000010, ) v Tak panee. Bacs
MOXET NPUMEHNATb 3Ty onepaumto Ntboe KoMMYecTBo pas (BO3MOXKHO,
HW pasy) K Nto6oMy 13 3afaHHbIX Yncer.

Bacs cuntaeT nocnenoBaTenbHOCTb YNCEN XOPOLLUEN, ECNN, MPUMEHSSA K
HEeWn onucaHHyo Bbllle ornepaLmio, OH MOXKET NOoSyYnTb
rnocnepoBaTeNbHOCTb, NobuToBoEe nckodatollee 111 Bcex anemeHToB
koTopoi1 pasHo 0.

[ns 3apaHHOM nocnepoBaTensHoOCTM @, 4y, ... , 4, Bacs xo4eT 3HaTb
konuyecTBo nap uenbix yicen (I, r) Takux,uto 1 </ <r<nwn
nocnenoBaTenbHOCTb a;, Q41 , - .- , 4, SBISETCSH XOPOLUEN.

BXOp,HbIe AaHHbIe
MepBas cTpoka copep>uT ofHo Lenoe uncno n (1 < n < 3 - 10%) —
ONVHY NocneoBaTelbHOCTU.

BTopas cTpoka CogepXuT 1 LenblX Yicen ay, ds, ..., a, (
1<aqg < 1018) — camy nocfiefoBaTenbHOCTb d.

BbIXOAHble AdHHble

B eQUHCTBEHHOW CTPOKE BbIBEAMTE OAHO LieSIoe YNCIO — KOJIMYECTBO
nap uenbix uncen (I, r) takux,uto 1 <l <r<nwu
nocnenoBaTenbHOCTb @y, Qi1 , - .- , 4, SBISETCSH XOPOLUEN.
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B nepsom npumepe noaxogat napsl (2, 3) n (1, 3). Ona napsi (2, 3)
ymcna MOXHO U3MeHUTb credytolmm obpasom: a, = 7 — 11,

a3 =14 ->11nll1 @ 11 =0, roe @ — onepauyst No6UTOBOrO
nckntovatowlero VN, Ona napei (1, 3) umcna MoXKHO N3MeHUTb
cnegytowmm obpazom: a; =6 - 3,a, =7 - 13,a;3 = 14 - 14 and

313614 =0.

Bo BTOpoM npumepe noaxoaat yetbipe napsi: (1,2), (2,3), (3,4) v
(1, 4).

F. Couraem awmku

2.5 cekyHp, 256 merabant

3apaHa 6eckoHevHas KneToyHas nonoca. Ha Hein pacnonoxxeHsl 1
ALMKOB: [-1 ALK HAXOOMTCSA B KNETKE a; U UMeET BeC W);. Bce q;
pas3nnyHbl; TaKxe, a;_1 < a; ANns BCEX KOPPEKTHbIX .

Bbl pelwnnm cobpatb BMeCTe HEKOTOpbIE ALLMKN. «CobpaTb BMecTe»
ALLMKN C HoMepaMu B oTpeake [/, r] osHauaeT, 4To BaM Heo6XoaMmMo KX
pPacnonoXmTb TakuM 06pas3om, YTO UX Mo3uLMy 06pasytoT HEKOTOPBIN
oTpesok [x, x + (r = 1)].

3a oAuH Wwar Bbl MOXeTe COBUHYTb NIF0OO0N SALLMK B COCEAHION KNETKY,
€C/IM OHa He 3aHsTa OPYrM SILLIMKOM (T. €. BblopaTb i U UBMEHUTL @; Ha
1, npn aTOM BCe No3nLMK O0MXHbI OCTaTbCA Pa3nyHbIMYK). Ha
nepensu>keHne AMKa i Ha OgHY KNeTKy Bbl TpaTUTE SHEPIrMIO, PaBHYO
ero Becy w;. Bbl MoxeTe gpuraTb AwmKku B Nto6om nopsigke noboe
KOJIMYEeCTBO pas.

Beca HekOTOpbIX SILLUMKOB MHOrAA N3MEHSOTCS, NO3TOMYy Bam
HeobxoanmMo obpaboTaTtb 3anpochbl ABYX BUAOB:


https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8E_2

1. id nw — Bec w;, AWyKa id cTaHOBUTCS PaBHbIM ALU.

2. | ¥ — Bbl 0ONXHbI BbIYNCIIUTE MUHUMANBHYIO CYMMapHYH HEPT I,
Heob6XxoAVMYto N8 Toro, YTobbl cobpaTbh BMECTE ALMKN C HOMepami
B oTpeske [/, r]. Tak kak OTBET MOXET GbITb CIMLLKOM GOSbLUNM,
BbiBeguTe octaTok oT generns otseta Ha 1000 000 007 = 10° + 7.
Ob6paTtnTe BHMMaHMe, Npu TakoM 3arnpoce ALWLNKN OCTaloTCs Ha
MecTax, BaM HY>XHO J1lb BbIYNCIINTb OTBET.

O6GpaTuTe BHUMaH1e, YTO MMHUMU3UPOBaTb Haflo caM OTBET, a He
ero octaTok oT aenenus Ha 10° + 7. Hanpumep, ecnu y Bac gBa
Bo3MoXHbIx otBeTa — 2+ 10° + 1312 -10° + 14 — 10
Heo6xoauMo BbliGpaTb NEpPBbI OTBET U BbIBECTU 10° + 6, Baxe c
y4yeToM TOro, YTo BTOpOi oTBeT AaeT ocTtaTok ().

BxopgHble gaHHbIe
MNepBas cTpoka cofep>uT aga uenbix uncnanmn g (l <mn,g <2 - 105)
— KOJIMYECTBO SILLMKOB 1 3arpoCoB.

BTopasi cTpoka coaepXXuT 1 Lenbix Yicen ay, a, ... a, (1 < a; < 109)
— Mo3nuMK AWMKOB. Bee a; pasnuuHbl, a;_; < a; 018 BCeX KOPPEKTHbIX
i.

TpeTbsa CTPOKA COOAEPXXUT A LenblX Yncen wi, W, ... W, (

1 <w,; < 109) — HayasibHble Beca SILLMKOB.

Cne,u.yrou.l,me q CTPOK cofep>aTt 3arnpochbl, Mo 0OgHOMY 3arnpocy B CTPOKe.

KaxkgplI 3anpoc onmcbiBaeTCcs OAHOW CTPOKOW, coaep Kallien aBa LerbixX
uyncna x n y. Ecnn x < 0, To aTo 3anpoc nepBoro Tuna, Npuyem
id=—-x,nw=y(1 <id<n,1<nw < 10%). Ecimxe x > 0, To aT0
3anpoc BToporo Tuna, npudem [ = x,ar =y (1 < lj < rj < n). Yncno
X He MoxeT 6bITb pasHo 0.

BbixoaHble gaHHble

[Ins Kaxaoro 3anpoca BTOPOro TUMa BbIBEAUTE OTBET Ha Hero B
OTAENbHON cTpoke. Tak Kak OTBET MOXET BbITb CIMLIKOM 6OMbLUINM,
BbIBEAUTE OCTATOK OT AeneHus ero Ha 1000 000 007 = 10° + 7.
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PaccmoTpum 3anpockl 13 npumepa:
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. 1 1: awwmk Tonbko ognH, NO3TOMY ABMraTh €ro He Hado.
. 1 5: Mbl MOXeM caBuUHYTb ALLMKKN B OTpesoK [4, 8]:

1 1—4[+1-12=5|+1-16-6/+1-|7=7|+2-]10—8| =10

. 1 3: Mbl MOXXeM caBUHYTb AWMKN B oTpesok [1, 3].

. 3 5: Mbl MOXeM cOBUHYTb ALK B OTpesok [7, 9].

. —3 5: uamerenvie wz n3 1 8 5.

. —1 10: namenenve w; n3 1 8 10. Tenepb Beca ALMKOB paBHbI
w=1[10,1,5,1,2].

. 1 4: Mbl MOXXeM caBUHYTL AWMKN B oTpe3ok [1, 4].

. 2 5: Mbl MOXeM CcOBUHYTb ALLMKN B OTPe3oK [5, 8.

G. JINHENHBIN KOHIPY3HTHbIN reHepaTop

2 cekyHAbl, 512 merabant



Bam 3apaH reHepaTop KopTexke uncen f(k) = (fl(k), 2(k), e f,Ek)),
k k—1

roe fl.( ) = (a; ~fl.( ) + b)) mod p; n fO = (x, x,, ..., x,). 3nechb

x mod y o3HauyaeT ocTaToK OT AefieHns X Ha y. Bce p; — npocTble

yncna.

Mo>HO 3aMeTUTb, YTO NPY UKCUPOBaHHbIX Habopax X;, ;, a; HauMHas
C HEKOTOPOro Homepa KopTexu f () GypyT noBTOPSITL KOPTEXM C
MEHbLUUMU HOMepaMn. Hangute makcrManbHOe KOIMYECTBO PasfinyHbIX
KopTexen (13 Bcex f (k) npv k > 0), KoTopble MOXET BbiAaTh AaHHbIN
reHeparop, ecnv X;, a;, b; — uenble uicna B gmanasote [0, p; — 1]
MOryT B6bITb BblOpaHbl NPON3BOJIbHO. Tak Kak OTBET MOXET ObITb
CNULLKOM 60SIbLLMM, BbIBEOUTE OCTATOK OT €ro AeNeHns Ha 10° + 7.

BxopHble gaHHbIe
B nepBoi1 cTpoke HaxopuTes uenoe uncnon (1 < n <2 -10°) —
KOJIMYECTBO 3/IEMEHTOB B KOPTEXE.

Bo BTOpOW CTpOKe HaxogAaTcs # NPOCTbIX LesbIX Yucen —
COOTBETCTBYOLME MOAYW P, Doy - s P 2 < pi <2+ 106).

BbixogHble faHHble
BbIBe,EI,VITe eadNHCTBEHHOE YCJ10 — MaKC/MalJibHOe KOJINM4eCTBO

pasnnuHbIX KopTexeli no mogynio 10° + 7.
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B nepBoM nprMepe MOXKHO BbIGpaTh criegyroLe napameTpsbil:
a=[1,1,1,1],b=11,1,1,1], x = [0, 0,0, 0], Torpa
fl.(k) = k mod p;.

Bo BTOpOM NpriMepe MOXHO BbiGpaTh creayowme napaMmeTpbl:

a=1[1,1,2],b=11,1,0], x =[0,0, 1].
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