TexHOKyBok 2017/2018. BTOpoit OTGOPOUHEIM PAYHL.

YcnoBuss m pasbop Bagmau.

A. TTonck KkpacmBbIx Yncen

OorpaHu4eHne No BPEMEHN Ha TECT
1 cekyHaa
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHOapTHbIN BbIBOA

[aHo gBa cnuncka pasnuyHbIX HEHYMNEBbIX LUMdp.

HasoBem yucro KpacuBbIM, €CIi B €ro 3anuncu (B CucrtemMe cHmucrieHmnd no oCHOBaHUKO 10)
NMPUCYTCTBYET XOTA Obl ogHa Ll,I/ICbpa 13 NepBOro Crincka n XoTA Obl ogHa Lll/ld)pa M3 BTOPOro Crncka.
quy paBHO MMHUMaribHOE HaTypalibHOe (I'IOJ'IO)KVITeJ'IbHOG Ll,enoe) Kpacusoe ymcno?

BxogHble AaHHbIe

B nepsoi cTpoke aaHbl umcna N, M (1 <N, m <9) — anuHbl Nepsoro 1 BTOPOro crnvcka

COOTBETCTBEHHO.

Bo BTOpoW cTpoke Yepes npoben aaHbl N pasnuyHbIX LenbiX uidp ai, a, ..., an (1 <ai<9) -
3neMeHTbl MepBOro crnmcka.

B TpeTbel cTpoke yepes npoben aaHbl M pasnuuHblx uenbix uudp b, Do, ..., by (1 <b; <9) -
aMneMeHThbI BTOPOro crucka.
BbIXxoAHble AaHHbIe

BbiBegute MuHMMarnbHoe HaTypalbHOE KpacnBoe 4YnUCrio.

Mpumepsbl
BXOAHble AaHHble
23

42

576

BbiIXOA4HbIE AaHHbIE
25



BXOoAHble AaHHble
8 8
123456738
87654321

BbiIXOoA4HbIe AadHHbIE
1

MpumeyvaHune

B nepsom npumepe kpacvBbiMu siBnsatoTces umicna 25, 46, 24567 v mHorve apyrve. M3 Hix
MUHUManbHbIM sBnsieTca 25. 42 1 24 He aBNAOTCS KpACMBLIMU, TaK KaK B HAX OTCYTCTBYIOT LMAPbI

M3 BTOPOIro cnucka.

Bo BTOpoM npumMmepe KpacuBbIMU ABMAOTCA BCE YMCMa, B Ybell 3arnncu BCTPEYanTCA He TOMbKO
umdpbl 9. O4eBMAHO, MMHUMATILHBIM U3 TaKUX Yncen sBnseTcs 1, Tak Kak 9T0 MUHUManbHoe

HaTypalibHOEe 4YK1cCrio.

870A - lNMounck KpacuBbIX Yncern

3amMeTnMm, YTO AJIMHA OTBETA He NPEeBOCXOAUT ABYX, TaK Kak Mbl MOXeM B351Tb MO Ludpe
13 NepBOro U BTOPOrO CMMUCKOB Y COCTaBUTb U3 HUX KpacuBoe Yncio. [oaToMy Ham
HY>XHO NpoBepUTb ABa Cryyast:

1) Mepe6bpaTb Unbpy U3 NepBOro CNMCKa U COCTaBUTb YNCIO U3 Hee, ecnu Uudpa ecTb B
060M1X crimckax.

2) Mepe6bpaTb undpy 13 Nepeoro cnucka n undpy Us BToporo cnmcka. CocTaBuUTb U3 HUX
yncno AByMs cnocobamu (cHavana umdpa ns nepeBoro CN1cka, NoToM U3 BTOPOro U
Hao6opoT).

M3 Bcex BapMaHTOB HY>KHO BbI6paTb MUHUMAJIbHBbIN.

Koa (C++)
Kopg (Python)


https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FA
https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FA
https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fsubmission%2F31365874
https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fsubmission%2F31365844

B. Makcumym makcumyma 3 MUMHUMYMOB

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

CTaHAapTHbIN BbIBOA

[aH maccuB @y, Ay, ..., &, U3 N uncen, a Tawke uncno K. Maccus HyxHO pasbuTb Ha
poBHO K HenycTbix nogoTpeskos. Ha kaxaoM nogoTpeske BbIYMCAAETCS MUHUMYM, a U3
nonyyeHHbIx K MuHMMymoB BepeTcst MakcumyM. A Kakoe MakcumasbHOe YMCO MOXKHO Takum

obpasom nonyunTb?

OnpegeneHns NnogoTpeska u pasdreHnss MaccnBa Ha NOAOTPE3KN HAXOASATCS B NPUMEYAHUSIX.
BxogHble gaHHbIe

B nepBsoW cTpoke 3anucaHbl Yyepes npoben aga uenbix ymcna N K (1 <k <n < 105 — pasmep
MaccyiBa @ 1 KONMYeCTBO NOAOTPE3KOB, Ha KOTOPLIE HYXHO pa3buTb Maccus.

Bo BTOpOW CcTpoke 3anucaHo N uenbix Yncen Yepes npoben: a;, s, ..., a, (- 10° < a; < 109).
BbixogHble OaHHbIe

BbiBeanTe eQUHCTBEHHOE YMCIIO — MaKCUMarnbHbI MakCUMyM, KOTOPbIA MOXHO MOMNy4YuTb, pa3tous
[aHHbIN Maccus Ha K nogoTpeskos 1 B3siB MakcymMym M3 MUHMMYMOB Ha 3TUX NOAOTPE3KaXx.

Mpumepbl
BXOAHble AaHHble
52

12345
BbIXOAHbIe AaHHble
5

BXOAHble AaHHble
51

4l =5 =3 =2 -
BbiIXOAHble AaHHble
-5

MpumeyaHune

Mopotpesok [I, r] (I <r)maccusa @ — ato nocneposatensHocTb &, &1, ..., @



PasbueHne maccusa a 13 N anemeHTos Ha K nogotpeskos, [, 1], [I2, 1],
veny [Ik, I’k] (|1: 1, = n, Ii =T + 1 npu i> 1), —_
knocnenosatensHocTen (@, ..., @n), ..., (@, ..., an).

B nepBom npvmepe Bbl [OMKHbI pa3buTb MaccuB Ha nopoTpesku [1, 4] u [5, 5], Toraa Bbl nonyunte
nocnenosatensHocth (1, 2, 3, 4) n (5). Munnmymsl pasrsl min(l, 2, 3,4) =1 nmin(5) = 5.
Wtoroebin makcumym pased max(1, 5) =5. OuesugHo, nonyunTsb GonbLIKIA PE3ynbTaT Heslbas.

Bo BTOpOM npumMepe eaMHCTBEHHas Balla BO3MOXHOCTb — Pa3buTb MaccuB Ha eauHCTBEHHbIN
nogotpesok [ 1, 5], Toraa Bbl nonyuute nocneposatensHocTs (-4, -5, -3, -2, - 1).
EAMHCTBEHHbIN MUHUMYM paseH MIN(-4, -5, -3, -2, - 1)= - 5. NTorosbii MakcMym paBeH -

5.

870B - MakcumMyMm MakcuMmymMma U3 MMHUMYMOB

[lnA pelieHunst 3agaum Hy>XXHO paccMoTpeTb 3 ciyvas:

k>3: Torpa nyCcTb pos_max - no3nuna 3fieMeHTa C MakCnMMaJibHbiM 3Ha4Ye€HUEM, TOoraa
BcCerga MOXHO pa3fesiuTb MaCCuB Ha NOAOTPE3KU Tak, YTO6bI OANH noaoTpe3okK
copepixKas TOJIbKO 3TO YUCJIIO, a 3HAYNUT OTBET Ha 3aAdauy - dpos_max-

k =2: Torpa Bce BO3MOXHble pa3feneHns - HEKOTOPbIN NpeduKC HeHYNeBON ANUHbI U
HeKoTopblI cyhdurKe HeHyneBoW ASMHbI. MMo3uuMIo pasaeneHns MoXHo nepeépaTtb, a
MUHUMYMbI Ha Bcex cyddukcax u npedukcax MOXHO nocumTaTtb 3apaHee. OTBeT -
MaKCUMYM U3 NOJyYMBLUMXCS OTBETOB.

TakXXe MOXXHO AoKasaTb YTo npu k=2otBeT- MakKCMMyM U3 nepBoOro u nocneaHero
3J1eMeHTa.

k=1: Torna eguHCTBEHHOE BO3MOXHOE pasneneHne - oguH oTpe3ok paBHbIVI BCEMY
MaccuBy. A 3Ha4YUT OTBET - MUHUMaJIbHOe 3Ha4YeHne Ha BCeM MaccuBe.

Kon


https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FB
https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fsubmission%2F31366254

C. MakcumansHoe pa3dbuneHune

OorpaHu4yeHne No BPEMEHN Ha TECT
2 CeKyHabl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

Bam 3aaHO HeKkoTOpoe KONMYecTBO 3anpocoB. B 1-m 3anpoce gaHo NonoxuTensbHoe Lenoe
yucno Ni. Hago npeacTtasuTb N; B BUAE CyMMbl MAkCUMaribHOMO KOMMYECTBA COCTaBHbIX CriaraeMblxX
1 BbIBECTU 3TO KOMNNYECTBO, NMBO BbIBECTU — 1, €CNnv Takoe NpeacTaBneHme HeBO3MOXHO.

CocTtaBHbIMK Ha3bIBAKOTCSA HaTyparlribHble Yucna oonblune 1, He ABnAaoLmMeca npocTblMn, TO €CTb,
nMerLne HatyparnbHble gennTenn, oTrindHble OT 1 v camoro uncna.

BxogHble gaHHbIe
B nepsoit ctpoke gaHo uucro g (1 < q < 10% — konnyectso 3anpocos

Oanee upet ( cTpok. B (i + 1)-n ctpoke aaHo uncno N; (1 <n; < 10°) — i-i 3anpoc.
BbixogHble OaHHbIe

[ns Kaxgoro 3anpoca BbIBEAMTE MaKCMMarbHOEe KONMYECTBO criaraembiX B KOPPEKTHOM pasbueHum
Ha COCTaBHble criaraemble unu —1, ecnu Takoro pa3bueHnst He CyLeCTBYET.

Mpumepbl
BXOAHble AaHHble
1

12

BbIXOAHbIe AaHHble
3

BXoAHble AaHHble
2
6
8
BbiIXOA4HbIE AOaHHbIE
1
2

BXoAHble AaHHble



w N B W

BbiIXOA4HbIE AaHHbIE
=il
=il
=il

MpumeyaHue
12=4+4+4=4+8=6+6=12, Ho B nepBoM pasbueHn 6orbLie KONM4eCTBO CriaraeMbix
8 =4+ 4, 6 Henb3a pa3buTb Ha MeHbLLIME COCTaBHbIE Criaraemble.

1, 2, 3 MeHblue noboro CocTaBHOro YMcna, No3TOMY AN HUX HE CYLLIECTBYET KOPPEKTHbIX
pas3bueHni.

870C - MakcumanbHoe pa3bneHue

3amMeTuM, YTO MMHMMasIbHOEe COCTaBHOE YMUCIO paBHO YyeTblpeM. [10BOJIbHO JIOTUYHO, YTO
yeTBepKa AO0JDKHa BCTpeYvYaTbCA AOBOJIbHO YaCToO B pa36V|eva| 60NbLUNX YMCen. [aBaunTte
414 0OCTaTO4YHO MalbiX YUCEN HannwemMm AnHaMuky dpn — KOJIN4YeCTBO CJ/laraéMbix B
pa36meva| Yyuncna n.

Ecnu Ham pgaHo B 3anpoce ManeHbKoe YUCIIO, TO BbiBe4eM COOTBETCTBYIOL,ee 3HayeHne
AWHaAMUKU. MIHaye YMeHbLUUM YMUCO Ha TaKkoe MUHUMaIbHOE KOJIMYECTBO YEeTBEPOK,
YTOObI NOJIy4YnTb HOBOE YUCIIO0, AJIA KOTOPOro OTBET Y)Xe NocuyuTaH. BoiBefeM Kak oTBeT
3Ha4YyeHne guUHaMUKu nirc KoJIn4eCcTBO HYETBEPOK.

AVMHaMKKY MOXHO HaxoauTb 3a O(n?), Aa v Boo6LLe 3a JI06YH0 pa3yMHYHO C/TOXKHOCTb. B
YaCTHOCTM MOXHO 6bIsI0 pa3obpaTh BCe CiyyYau pykamu, ecinv Bblbpatb n =15 (ganee

6yp,eT JOKa3aHO, 4YTO 3TOro XxBaTaer.

B nTore y Hac ecTb NpaBW/IbHOE peLleHNe, HO He COBCEM OYEBUAHO, MOYEMY OHO
paboTaer.

[lokazaTenbcTBo. OHO He COBCEM KPAcKBO, HO paccCyXXaasi MOX0XXUM 06pa3oM, MOXHO
6bI710 MPUATYU K PELLEHUIO.

JaBanTe Hangem oteeT Anda umcen ot 1 go 15. Heckonbko Ha6noaeHUN:


https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FC

1) B ux pasémeHun BCTpeyaroTca ToNbko 4, 6 M 9

2) HeBblrogHo ucnonb3oBaTtb 6 unn 9 6osee pa3a, TakKak 6+6=4+4+4,9+9=6+6+
6

3) 12,13, 14, 15 uMetoT KOppeKTHble pa3bueHus

[okaxeMm, 4To ana Bcex ymcen 6onblue 15 B paszbueHum byaeT yeTBepka. [ycTb ee HeT.
Ecnu MMHMManbHoe 4ncno B pasébueHuu He 4, 6 unn 9, To OHO ByeM MMeTb pa3bueHre Ha
6onee 4yeM OfHO cnaraemMoe no MHAYKUMuU. NMoaToMy 310 HEBbIFrOAHO. Ecnn 6 nn 9, To
YMeHbLUAas YNCNO Ha BbiIGpaHHOEe criaraemMoe, Mbl B KOHLLe KOHL,0B MOJTyYUM YMCIIO0
MeHbLUee unu paBHoe 15. JInb6o pasbueHnss Takoro Ymcna He cyuiecTayeT, IM60 B HEM
€CTb YeTBepKa, YTO MPOTUBOPEYNT MUHMMASIBHOCTU BbIBPAHHOI0 Yncna, Moo byaeT u
LecTepKa, u AeBATKa, YTO NPOTUBOPEYUT BTOPOMY HAbNOAEeHNIO. B TOM, UTO HET apyrux
c/lyyaeB, MOXHO ybeauTbCcs pa3bupas Bce BapmaHTbl oT 1 fo 15.

Kon


https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fsubmission%2F31365909

D. UTo-TO Tam ¢ xor 3anpocamu

OorpaHu4yeHne No BPEMEHN Ha TECT
2 CeKyHabl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

3Omo uHmepakmugHas 3adaya.

XKiopu 3aragasno HekoTopyo nepectaHosky P n3 uucen ot 0 go N - 1, npo koTopyto Bam n3BecTHa
TOnNbKO ee AnuHa N. HanoMHuM, YTO B NepecTaHOBKe BCe YMCIa PasfvyHbI.

MycTb b — oBpatHas k P nepectaHoBKa, To ecTb Pu = | Ans Bcex I. Toraa eaMHCTBEHHOE AeiicTBme,

KOTOPOE Bbl MOXETE BbINOSIHUTL — Y3HaTb x0T 3reMeHToB i v Dj, ykasas nx uHgekcs! 1 1 J (He
06s3aTenbHO pasnuyHbie). B pesynbTaTe 3anpoca Ans MHAEKCOB | 1 | Bbl nomny4uTe

sHauenune i 2 U5 rpe cumeonom £ 0603HaueHa onepaums xor. OnmcaHue onepauun xor Bbl

MOXeTe HanTu B npumMmedaHuax.

3amMeTnM, YTO HEeKOTOpPbIE NEePECTaHOBKN MOTYT BbiTb HEOTMNYMMBI OT 3a[aHHON, AAXe ecrnu
caenaTth BCe pasnuyHble N? 3anpocoB. Bam HeobX0aMMO BbIMMCANTL, CKONbKO NepecTaHoOBOK
HEOTNNYMMbI OT 3arafiaHHOIA, a TakKe BblAaTb OfIHY M3 TaKuX NEepPeCTaHOBOK, CAeNaB He
6onee 2N 3anpocos.

3arap,aHHa;| nepecrtaHoBKa He 3aBUCUT OT BaLLUKMX 3arpocCcoB.
BxogHble gaHHbIe

B nepBoil CTpOKe BXOAHbIX A@HHbIX crieayeT uenoe nonoxutensHoe yncro N (1 <n<5000) —
ANVHa 3aralaHHo nepecTaHoBKU. B nepsyto odepeab Balla nporpaMma [AOorKHa NpoYmnTaTh 3TO
yucro.

BbixoaHble AaHHblIe

Korpga Balia nporpaMmma 6y,u,eT roToBa BbIBECTU OTBET, BbiBEOUTE TPU CTPOKN.

B nepBoit cTpoke BbiBEOAUTE OONH CUMBON « ! ».

Bo BTOpOW CTpoOKe BbIBEAMNTE OAHO LIENOE YMCIO answers_cnt — KOJMMYEeCTBO NepecTaHOBOK,

HEOTNNYNMbLIX OT 3aragaHHoOm XHOpW, c4ynTad 3aragaHHyto.



B TpeTbeli cTpoke BbiBeauTe N uenbix uncen Po, P, ..., Po-1 (0 <Pi <N, Bce Pi AOMKHBI BbITh

pa3J'II/I‘-IHbI) — OOHY "3 NnepecCTtaHOBOK, HEOTJIMYUMBbIX OT 3aragaHHou Xopu.

lNocne BbIBOOa OTBeTa Balla nporpamMmma AoJjkKHa 3aBepLUNTbCA.

MpoTokon B3anmopencTeus

UTo6bl y3HaTb XOT ABYX 3MIEMEHTOB, BbiIBEAMTE CTPOKY BUAa «? i j», rae | v | — uenble uncna

ot 0 go N - 1 — uHAaekc anemeHTa NnepecTaHoOBKN U MHAEKC aneMeHTa o6paTHON
nepecTaHoOBKM, XOr-CyMMY KOTOPbIX Balla nporpaMmma 3anpawmnsaeT. [locne 3Toro BbiBeguTe
nepeBoA CTPOKKM 1 caenante onepaunto £1lush.

Mocne BbINONHEHUs 3anpoca Ballia NporpaMma MoXeT cuMTaTh Leroe uncno, pasHoe i & b;.

[Ons nepecTaHOBKM AnMUHLI N Balua nporpamma [omkHa caenatb He 6onee 2N 3anpocoB Ha xor-

cymmy. Obpatute BHUMaHWe, YTO BbIBOA OTBETA HE YYMTLIBAETCS NPU NOACYETE KONMMYecTsa
sanpocos. O6paTtuTe BHUMaHMWe, 4TO Bbl MOXeTe 3adaTh He 6onee 2N 3anpocos. B criyyae, ecnu
Balla nporpamMma caenaet 6ornbLue 2N 3anpocoB Uu caenaeT XoTs 6bl 0AUH HEKOPPEKTHBIN
3arnpoc, Balle peLleHue nonyynT BepOUKT « HermpaBUIIbLHEIVI OTBETY.

Ecnu B kakon-TO MOMEHT Balla NporpamMmma cuMTbiBaeT —1 Kak OTBET, OHa AOMKHA HEMeAIEHHO
3aBepwnTbCs (HanpuMep, Bbl3oBOM exit (0) ). Bbl nonyynte BepankT «HenpaBUIIb HEM
oTBeT», U 3TO ByaeT 03HaYaThb, YTO Bbl 3agany 6onbLue 2N 3anpocoB UK 3a4anyt HEKOPPEKTHLIN
3anpoc. Ecnu Bbl npourHoprpyeTe 310, TO MOXeTe MoNy4nTb Niobor BEPOUKT, Tak kak Balla
nporpaMmmMa nNpoAoIPKUT YMTaTb U3 3aKpbITOro MOTOKa BBOAA.

Bblwe pelueHne NonyYnT BEPAVKT « PelleHrie 3aBUCJIIOY», €CNN Bbl HE OyaeTe HNYero BbIBOAUTL
unun 3abygete caenatb onepauunto £ 1ush nocne BbIBOAA BOMpoca Unn oTeeTa.

YT06bI BLIMONHWTL onepaumtio £ 1ush, MoxeTe MCNonb3oBaTh (Cpady nocre BbiBOAA 3anpoca U
nepesoga CTPOKN):

e fflush (stdout) B C++;

e System.out.flush () BJava;

e stdout.flush () B Python;

e flush (output) B Pascal;

e [Ins Apyrux si3bIkOB CMOTPUTE OOKYMEHTaLMIO.
B3nombl

VMcnonb3aynte crnegyowmin doopmat ans B3rIOMOB:



Po Pz ... Pn-1

B3nambiBaemas nporpamma He BygeT MMeTb JOCTyna K 9TUM AaHHbIM.
Mpumepsbl
BXOAHble AaHHble
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MpumeyaHune



Onepaumnen xor, nnm nodbutosoe ncknovarowee VI, HasbiBaeTca onepaums Hag ABYMS LienbIMu
4mncnaMu, Npu KOTOPOIA I-11 paspsia pesynbTaTta B ABOVYHON CUCTEME cumcneHns byaeT

paBeH 1 Torga u Tonbko Toraa, Koraa POBHO Y OAHOTO M3 ABYX LieNbiX Yncen B I-M paspsae B
[IBOVYHOM cucteme cuncnenms ctout 1. bonblue MHpopMaLmm CMOTPUTE MO CChISTKE.

B nepsom npumepe npu P = [0, 1, 2], a sHaunut b =[0, 1, 2], Ha 3agaHHble 3anNpockl y 3TOM
nepecTaHoBKM conagaioT Bce sHadens Pi & b Ans BCex BbiBeAeHHbIX napax I, |. Kpome aTori
NepecTaHoOBKM He CyLLECTBYET APYrMX NepecTaHOBOK, NOAXOASALMX MO BbiAaHHbIe OTBETHI,
NoO3TOMY 3TO — OTBeET.

OTBeThbI Ha 3anpochbl:
° EJ[,%!I.F” — []—'—{] = ”’
1E1=0

« P1EN

e MBbh=142=3
e P0Bb=052=2
« P2Bb=201=3
« P2Eb=280=2

B sTopom npumepe npu P=[3, 1, 2, 0], a snauut b =[3, 1, 2, 0], Ha 3agaHHble 3anpocsl y aToil
nepecTaHOBKM coBMnazaroT Bce 3HadyeHus Fi D b; Ans BCex BbiBeAeHHbIX nap |, J. OgHako kpome
Hee noaxoamT Takke nepectaHoska P=[0, 2, 1, 3], b=[0, 2, 1, 3], npuuem Ha

Bcex N? BO3MOXHbIX 3aMpOCOB Yy 3TUX ABYX NepecTaHOBOK OTBETLI ByayT coBnaaaTh, a y BCex

OCTallbHbIX NepeCTaHOBOK OTBEThI 6y,EI,YT apyrmne yxe Ha 3alaHHbIX 3anpocax.

870D - YTo-TO Tam c xor 3anpocamm

YTBepXAeHue: Te U TONbKO Te NepecTaHOBKM Y KOTOPbIX 0TBeTbl Ha 3anpocsl (0, /) 1 (i, 0)
AnAa Bcex i coBnagyTt c oTBeTaMu AaHHbIMU NporpaMMe, noaxoadT noj BCce BO3MOXXHbIe
3anpochbl.

@b; =

JokasaTtenbcTtso: Vi i = (i @ bo) & (po & b;) & (Po @ bo) 2 swaunt no oteeTam

Ha 3anpocbl (0, /) 1 (i, 0) MOXXHO BOCCTaHOBUTL OTBETbI HA BCE OCTaJIbHbl€e 3anpochl.

Ecnu ¢pukcupoBaTb 3HaueHne by TO MOXXHO BOCCTaHOBUTbL BCHO MepecTaHOBKY, Tak-Kak
Mbl 3HaeM OTBeTbI Ha 3anpocsi (i, 0), n Fi = (pi @ bo) € by

To-ecTb MOXHO NepebpaTb 3HaUYeHNe by, BOCCTAHOBUTL MO HEMY BCHO NepecTaHOBKY, 1
€CIIN B HEWN He BO3HMKIIO NPOTUBOPEUUii (To-eCcTb Kaxkgoe uucso ot 0 go n-1 BCTpeyanocb
1 pas) v ansi Bcex i 3Hauenus Po & bi u coBnapaloT ¢ oTBETaMM AaHHbIMM nporpamme To
JaHHasA nepecTaHoBKa NoAXOAUT Noj OTBeT.


https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%82%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8#.D0.98.D1.81.D0.BA.D0.BB.D1.8E.D1.87.D0.B0.D1.8E.D1.89.D0.B5.D0.B5_.C2.AB.D0.98.D0.9B.D0.98.C2.BB_.28XOR.29
https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FD
https://vk.com/photo117867298_456240269
https://vk.com/photo117867298_456240270
https://vk.com/photo117867298_456240271

OTBeT - KONMYECTBO NOJOLLELINX NEPEeCTaHOBOK, U N06asA U3 NoAOoLLE A LLINX
nepecTaHOBOK.

Kon
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E. Toukn, npssmbie n HEOPUTrMHASIbHbIE HAa3BaHUA

OorpaHu4yeHne No BPEMEHN Ha TECT
2 CeKyHabl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

Ha nnockocty gaHo N pasnuyHbIX TOYeK C LienbiMy KoopauHaTamu. Ons Kaxkaon TOYKM MOXKHO

BbINOMHWUTL OOHO M3 TPeX AeNCTBUIA: MPOBECTM YePE3 HEE BEPTUKANbHYHO MPsIMYI0, MPOBECTM Yepes

Hee ropusoHTanbHy NPSMYIO UM HAYEro He Aenatb.

Ecnu paccmaTpuBaTb HECKOJIbKO coBnagarolmnx NnpAMbIX Kak O4HY, TO CKOJ1bKO Pa3finyHbIX KApTUHOK

MOoXeT nonyunteca? OTeeT BbiBecTy no mogynio 10°+ 7.

BxogHble gaHHbIe

B nepsoi ctpoke aaHo uenoe uncro N (1 <n < 10°% — konnuectBo Touek.

[anee naet N cTpok. B (1 + 1)-n ctpoke aaHbl aga Lenbix yncna X, Yi (- 10° <X, yi < 109 —

KOOpAMHaTHI I-if TOUKM.

[apaHTUpyeTCsi, YTO BCE TOYKM Pa3fiyHbI.

BbixogHble OaHHbIe

BbIBECTU KONMYECTBO pasnuyHbIX KapTUHOK no moaymo 10°+ 7.

Mpumepbl
BXOAHble AaHHble
4

11

12

21

22

BbiIXOA4Hble AaHHble
16

BXOoAHble AaHHble
2

=il =il

01

BbiIXOoA4HbIE AadHHbIE



MpumeyaHue

B nepBom npumepe Yepes ToUKM NPOoXoasAT ABE BEPTUKATbHbIE 1 [BE FOPU3OHTarNbHbIE NPAMbIE.
CyLlecTBYOT cnocobbl NOMYYNTb KAPTUHKY M3 MoGoro Habopa aTx NpsiMbIX. B 4acTHOCTM, NONYyYNTb
KapTWUHKY Ha KOTOPOW HapUCOBaHbl BCE YEThIPe NPsAMbIE MOXHO ABYMSI criocobamm (Kaxkabli OTPe3oK
0603HaYaeT NpsIMyto, KOTOPOK OTPE30K NPUHAANEXNT).

+
—— ®
MepBbin cnocob: BTopou cnoco6:
—— L
+

Bo BTOpOM nprMepe Ans KaXaon TOYKM MOXKHO HE3aBUCUMO BbINOMHUTL OOHO U3 TPEX AeNCTBUIA.
Konunyectso KapTUHOK paBHo 32= 19,

870E - Touku, npsiMble U HeOPUrMHasibHble Ha3BaHUA

MocTpoum rpad Ha Toukax. lNNpoBeaemM pedbpo OT KaXKA0N TOYKU K ee bnmxanemy cocepy
CBepXY, CHU3Y, c/ieBa M cripaBa (e€cyiv COOTBETCTBYHLNNA cocel CYLLeCTBYET). 3aMeTUM,
YTO MOXXHO peLnTb 3afa4y HeE3aBUCUMO A8 KaXKA,0M KOMMOHEHTbI CBA3HOCTU U
NepeMHOXUTb OTBETbI /18 HUX. He Tepsist 06WHOCTM 6yAeM cumTaThb, YTO rpad CBSI3EH.

0603Ha4YMM KOJIMYECTBO Pa3/IM4HbIX X-KOOPANHAT TOYEK KaK X, KONM4YecTBO Pa3/IMYHbIX Y-
KOOpAMHAT TOYEK KaK Y.

MycTb B rpade ecTb UMKN. byaem paccmaTpuBaTb €ro 6€3 NPoMeXXyTOYHbIX BEPLLMH
(KoTopble nexxaT Ha OAHOW NPSAMON C NpeablAYyLLEN U CNeayoWen BEPLUMHON LUKNA).
HanpaBum 13 Kaxxgow BepLuMHbI LUKI1a MPSMYIO B CNieAyoLLY0 BepLUMHY (M3 nocriegHen B


https://vk.com/away.php?to=http%3A%2F%2Fcodeforces.com%2Fcontest%2F870%2Fproblem%2FE

nepByto). Tenepb Mbl NOJYYNSIM BCe NPsSIMble COOTBETCTBYIOLLME X-KOOPAMHATaM U y-
KoopAMHaTaM BepLUUH UuKna. [JokaxeM Nno UHAYKLUNUK, YTO Mbl MOXKEM NOJTYYNTb BCE
Takue npsimMble Ansa Bcero rpada.

3anycTum 06xop B rny6uHY U3 BepLUNH LuKna. [ycTb Mbl NPULLM B KaKytO-TO BEPLUNHY
He U3 uuKna. Y Hee foskeH 6bITb XOTA 6bl OAWH MNOCELLLEHHbI cocef CNeBa, Cnpasa,
CBepXy WUnun cHK3y. o NpeanosioXXeH o MHAYKUUN A1 BCeX MOCELLEHHbIX BEPLLMH Mbl
MOXXeM MOJTyYMTb NOJIHbIA Habop NpsAMbIX. CnefoBaTeslbHO, TEKYLLYIO BEPLUNHY yXKe
[LO/KHa nepecekaTtb XoTs 6bl oAHa npsimas. lNpoBeaeM NPSIMYHO U3 TOUYKU B APYroMm
HanpaB/ieHMU U NPOACIKUM 06X04. TaK Mbl B UTOre NOJTyYnM BCe NPsiMbie ANs BCEro
rpada. 3amMeTuM, YTO NPOMEXYTOUHbIe BEpPLUNHbI U3 LMKa Takxke 6yayT o6paboTaHbl
KOPPEKTHO Npu 06xoae B rNyouHy.

Ecnu Mbl Nony4nm Bce NpsAMbIE, TO Mbl MOSTYYUM U BCE UX NMOAMHOXECTBA, NO3TOMY A/if
rpada ¢ umMkiom oteet 2X+Y,

MycTb B rpade HeT LMKIOB (3TO AepeBo). YTBEPXAAETCS, YTO NIt060M HEMOSHbIN Habop
NPSAMbIX MOXXHO MOYUYNTb.

3adukcupyem Habop 1 nposeaeM GUKTUBHYHO NPSMYHO, KOTOPOI HET B Habope, He
HakKnaablBasi OrpaHMYeHMI Ha TOYKKW. AHANIOTMYHO ClyYato C LiMKaMu MOXKHO ioKasaTb
MO MHAYKLUUM, YTO MOXHO MOJyYnTb BCe NpsiMble (GMKTUBHAS He CUMTAETCS).

Tenepb AOKaXXeM, YTO MOJIHbI HaBop NPAMbIX MOAYYNTb HENb3A. [51S OAHON BEPLUMHbI
3TO M3BECTHO. MiHaye BO3bMeM KaKoW-To NIUCT fepeBa. Mbl MOXXeM MPOBECTU NPSIMYHO, He
HanpaBieHHYIO U3 SIMCTa B APYryto BepLUMHY, TaKUM 06pa3oM nepenas K KoamyecTBy
BEpLUMH, MeHbLleMy Ha 1. MHaye Mbl He CMOXKeM NPOBECTU 3Ty NPSIMYIO APYIUM
cnoco6omMm. YTBepXaeHue AoKa3aHo.

MoaToMy ans aepesa oTeeT 2X+Y-1,

B ntore 3agaya cBoguTCA K NOCTPOEHUIO rpad)a M npoesepke Ka),0M KOMIMOHEHTbI Ha TO,
ABNAETCA 1M OHa AepeBOM.

Kop
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F. MNytn

OorpaHu4yeHne No BPEMEHN Ha TECT
4 ceKkyHObl
OorpaHu4eHue no namsTh Ha TecT
512 merabant
BBOA
CTaHOapTHbIN BBOA
BbIBOA

CTaHAapTHbIN BbIBOA

NaHo nonoxuTtensHoe Lenoe uncno N. Moctpoum rpad Ha BepnHax 1, 2, ..., N Tak, 4To6bl pebpo
Mexy BepLuMHamMu U 1 VCyLLecTBOBAsIo TOrAa U TONbKo Toraa, koraa ged(u,v) # 1
Mycts d(U, V) — kpaTuaiiee pacctosHue mexay U n V unm 0, ecniv mexay HUMK HET nyTu.

Mocuutaite cymmy d(U, V) anascex 1 <u<v<n.
gcd nnn HOL, (HanGonbLimni obLumMin AennuTerb) ABYX HaTyparibHbIX YMces — Takoe Hanborbluee
HaTypanbHoe Yncro, KoTopoe AenuT oba aTuX Yncna Haueno.

BxoaHble AaHHble

LUenoe uncno N (1 <n<107).

BbixoaHble AaHHbIe

Buisegute cymmy d(U, V) ansiscex 1 <u<v<n.

Mpumepbl
BXOAHble AaHHble
6

BbIXOAHbIe AAHHbIe
8

BXoAHble AaHHble
10

BbIXOAHble JaHHble
a4

MpumeyaHne

Bce kpaTyaniwuve nytn B nepBoM npumepe:
e« 2—06G—3
e 24
e« 2206
e 3—=26—4



e 33— 0
e 4 =06

Mexay ocTanbHbIMM NapaMy BEPLUUH MyTb HE CYLLECTBYET.

CymmapHoe pacctosHne 2+1+1+2+1+1=8,.

870F - NMNyTtun

byaem cumtatbh Uncno 1 <x<n naoxumm, eciim OHO paBHO 1 UK ABNSIETCSA NPOCTbIM,
60nbWwKM N/ 2. IHaye 6yaeM cYnTaTb ero XopoLUnM.

MyTb MeXAay ABYMS BEPLUMHAMU U U V HE CYLLECTBYET, €C/IM XOTS O6bl 0AHO M3 HUX MNJIOXOeE.
PaccTosiHme paBHO 0, ecnn u=v
PaccTosHue paBHO 1, €Cnv U U v UMEIOT 06LMIN AEeNUTEND.

PaccTosiHue paBHO 2, ecnuv primey-primey <n, rae primex paBHO MUHUMaJsIbHOMY NPOCTOMY
LRENUTENIO X.

WHaue paccTosiHue paBHO 3 (Mbl BCerga MoXxxeM npogaenaThb
Nyt U —* 2 - prime, — 2 - prime, — v),

TpuBuaneHo HaNUTWN KONIMYECTBO nap, Mexxay KotTopbiIMU HET NYTHW.

KonunuecTBo nap ¢ paccTosiHneM 1 paBHO CyMME M0 BCEM XOPOLUMM X BbIpaXkeHus x - 1 -

o(x).

KonnyecTBO nap ¢ pacCTosiHMEM 3 MOXXHO HaWTW, BbIYTA U3 O6LLLEro KoiIMyecTBa nap
Konn4yecTBO Nap ¢ paccTosiHnemM 0 M 1 1 KONIMYECTBO Nnap, Mexay KOTOPbIMU MYTH HeT.

OcTanocb HaUTKN KONIMYECTBO Map C paccTosiHueM 2. PasobbeM napbl Ha Tpu TUNa

1) Mapa cocTaBHbIX YMCES], HE UMEIOLLUX O6LLLEro AeNUTeNs

2) Xopoluee NPOCTOe YMCIIO U NHo60e COCTaBHOE

3) [1Ba pa3HblX XOPOLIUX MPOCTbIX YMCHa.

[ns 1 oTBeT paBeH CyMMe Mo BCeM COCTaBHbIM YncnaM 1 < x <n BblpaxeHus o(x) -
(KonMyecTBO COCTABHbIX YNCEN MEHBLUMX X) + KOJIMYECTBO YHUKANbHbIX MPOCTbIX
jenuTtenen x

[Ona 2 HY>XKHO NPOCYMMMPOBATb AJ151 BCEX XOPOLUMX MPOCTbIX X KOIMYECTBO XOPOLUNX

ymucen t Takux, YTo primet *primexgn N Bbl4ECTb KOJIMYECTBO XOPOLUUX NPOCTbIX P TaKUX,
4yTo primep *primexsn, YyTOObI YYUTbIBATb TOJIbKO COCTaBHbl€ BTOPbI€ YNUCJIa B


https://vk.com/photo117867298_456240272

napax. primex Be3fie MOXXHO 3aMeHUTb Ha X.

3 vueTcsa TpuBMasbHO, HY>XHO MPOCTO nepe6paTb BCe€ napbl XOPOLINX MPOCTbIX YUCen,
npounsBegeHmne KOTopbiX HE NpeBOCXOOUT 1.

3a ocTanbHbIMU AeTansiMM CMOTPUTE aBTOPCKUI KOA.

Kopn
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E. BocctaHoBneHne nepesa

OorpaHu4yeHne No BPEMEHN Ha TECT
3 cekyHabl
OorpaHu4eHue no namsTh Ha TecT
256 merabant
BBO[,

CTaHOapTHbIN BBOA
BbIBO[,
CTaHOapTHbIN BbIBOA

Y MeTu 6bino aepeso, coctosiliee 13 N BepLUVH, NPOHYMEPOBaHHbIX LienbiMu Ynucnamm ot 1 go Nn.

Ho no cteueHnto 06CTOATENBCTB OH CBOE AEepeBO NOTEPSN.

MeTa noMHNT o K BepLumHax 13 ceoero Agepesa MHPOPMALMIO O PACCTOSHUM OT KaXa0N U3 HUX [0
Bcex N BepLIMH Aepe.a.

Mepen Bamy CTOUT 3aa4a BOCCTaHOBUTL NMoGoe AepeBo, yaoBeTBopsioLLiee MHdopMaumm,

KOTOPYH NMOMHUT |_|eTFI, nmbo COO6LLI,I/ITb, YTO 3TO HEBO3MOXHO.
BxogHble gaHHbIe

B nepBoi1 cTpoke criedytoT Asa uenbix yncna N K (2 <n <30 000, 1 <k <min(200, n)) —

KOJTM4eCTBO BEPLLUNH B AepeBe U KOJIMYECTBO BEPLUNH, O KOTOPbIX MOMHUT MeTs.

B cneayrowmx K ctpokax cogepxutca nHdopMaums 0 BepLuMHax, KoTopyto noMHuUT MNeTs. B i-i
ctpoke cogepxutcs N uenbix yncen di i, i, ..., Oin (0 <di;<n - 1), rae di; — paccrosHue go j-i

BEPLUMHbI OT | BEPLUMHbI, KOTOPYH NOMHUT MeTs.
BbixoaHble faHHbIe

Ecnu He cyuiecTByeT nogxoasiliero aepesa, Boieante —1.

B npoTnBHOM cryyae, BbiBeamTe B N - 1-i1 cTpoke Mo ABa Lernbix YMcrna — KOHLbl 04epenHoro
pebpa. Bbl MoxeTe BbiIBOAUTb pebpa 1 KoHUbl pebep B nobom nopsigke. BeplunHbl gepesa
npoHymepoBaHbl oT 1 go n.

Ecnn oTBETOB HECKONbBKO, pa3peLLaeTcsi BbIBECTU M0OON 13 HUX.

Mpumepbl

BXOoAHbleé AdHHbIe
52

01232

21012

BbIXOZHble AaHHbIe
21

32

43

52



BXOoAHble AaHHble
31

121

BbIXO4Hble [aHHbIEe
=il

MpumeyaHue

Nnntoctpauusi K nepsomy npumMepy:

871E - BoccTaHoBNeHMe fepeBa

B Hayane cTouUT 3aMeTUTb, YTO MOXXHO Y3HaTb Kakue HOMepa Yy BepLUMH, PacCTOSAHUS A0
KOTOpbIX 3a4aHbl, HOMep -0/ 3aaHHOW BEPLUMHbI paBeH id;, TakoMy 4To d; 4= 0. Ecnun
TaKOW BEPLUMHbI HET, UM OHa He eANHCTBEHHAs TO OTBETA He CyLLecTByeT.

3adukcnpyeM KopeHb root paBHbI KaKON-HUGYAb BEPLUMHE U3 TeX, PaCCTOSHNUS OT
KOTOpPbIX 3afaHbl BO BXOAHbIX AaHHbIX. [lonycTum root = id;. [Ans nto6on BepLunHbI idi Mbl
MOXX€M HalTW BEPLUUHbI NIeXallne Ha NyTU OT root 40 3TOM BEPLUMHDI, TaK-KaK Asis Taknx
W TONbKO ANS TAaKUX BEPLUMH BbiNosHAeTcA ds, v +d; v = d7,igi. U COOTBETCTBEHHO
noaxogsiuee noj 3To YCNOBMS BepLUMHA v 6yAeT HaXoAUTbCA Ha paccTosiHue dr, v OT root.
A 3HAYUT Mbl HAyYMNNCb CTPOUTb YacCTb AepeBa, KOTOPOE COCTOUT U3 BEPLLMUH, KOTOPbIe
neXxaT Ha NyTaAX OT root 4o KaKoW-TO BePLUMHbI idi. ECnn Mbl He cMornin Taknum o6pa3om
MOCTPOUTb NYTU, TO PELLEHUS HE CyLLLeCTBYET. ATO NOCTpPoeHue paboTaeT 3a O(nk).

Tenepb pacCMOTPUM OCTalbHble BEPLUMHbI, O BO3pPACcTaHMIO M1y6uHbl (PacCTOsHUIO 10
KOpHs). MNycTb Mbl paccMaTpuBaeM GUKCUPOBAHHYO BEPLLMHY V, TOCMOTPUM Ha NyTb OT
Hee [0 root, 3TOT NyTb MOXHO pas36buTb Ha 2 YacTu - (root, u), (U, v) rae U - BepLuMHa U3 yxe
NMOCTPOEHHOW YacTu AepeBa, flaBanTe U3 TakMx U HangemM camyto ry6oKyto, 3TO MOXHO
caenaTb 3a O(k) BOCNoib30BaBLUNCL TEM UYTO U - camasi rnybokas BepLunHa

cpeau Ica(v, id;), KoTopoe paBHO BepLUMHE Ha NYTH OT root Jo id; Ha rny6uHe di,idi + d1,v - di v.
Torpa npefok v - BepluMHa, KoTopas TakuM-Xe 06pa3om 6bina gobasneHa B



noAAepeBo U HO C ry6MHON Ha 1 MeHbLUe, IM60o cama BepLunHa u (ecnm rny6uHa u Ha 1
MeHbLLe rny6uHbl BepLUUHbI V). ECniv Takol BepLUMHbI eLLe He o6aBUIK, TO OTBETA He
CYLLECTBYET, Tak-KaK Mbl pacCMaTpVBasiM BEPLUMHbI MO BO3PACTaHMUIO My6UHbI.
[lo6aBneHune Kaxaou BeplunHbl paboTaeT 3a O(k).

NToroeoe gepeBo n 6yaeT UCKOMbIM. Becb anroputm paéotaet 3a O(nk).
Kon
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