TexHOKky60k 2019 - ®uHan

A. TexHokybok OrHsi

1 cekyHpa, 256 merabanT

Bce 3HatoT, 4TO B CKOPO NPONOET TYPHUP, USBECTHbIN Kak «TypHUP m
NPOrpaMMmncToB». B TypHUpe NpuMyT yyacTne m KO, U3 KaXkaom
LWIKOJIbI IPUMET yyacTne OAnH YYEHNK.

Bcero B aTux WwKonax y4aTcs 1 LWKONbHMKOB. [epen Havyanom TypHupa
VIMEHA BCEX LUKOJIbHNKOB, a Tak)Xe HasBaHWs UX LUKOJ 3aKaabiBatoTcs B
TexHokyb6ok OrHsi, SBNSLWMIACA CUMBOJIOM TYPHMPA, a 3aTeM OH
BbIOMPAET MO OAHOMY YYEHUKY N3 KaXKOOWM LWKOSbl O/1S y4acTus B
TypHupe. N3BeCcTHO, UTO TEXHOKYOOK BbIGEPET CUMTbHENLLErO YYaCcTHUKA
13 Ka>KOoW LUKOJIbI.

ApKagnin — xakep, OH XO4eT, YTOObI cpeay Y4eHUKOB, BbIOpaHHbIX
Ky6KoM, 6binn k n3bpaHHbix. K coxkaneHuto, He BCe N3 HUX CUMbHelwne
B CBOUX LLUKOMax, NO3TOMy ApKagui MOXeT BblayMaTb HECKOJIbKO HOBbIX
LLIKOJT U UBMEHUTb HEKOTOPbIE HA3BaHWS LLUKOJ, 3a/10XKEHHbIE B
TexHoKy6OK, Ha 3TV HOBble BblayMaHHble HadBaHus. Henb3s
1CNONb30BaThb KaXkAoe 13 BblayMaHHbIX Ha3BaHU 6onee, YeM OOvH pas.
B Takom cnyyae TexHOKyOOK BbIOEPET CUNBHENLLENO YYEHNKA B 9TUX
LKOMax TOXe.

Bam n3BecTHa nHgopmMaums o cunax y4eHUKOB, a TakxXe TO, B Kakom
LWIKOJIE YUYNTCH KaxKAblI U3 HUX. Bbluncnnte, Kakoe MUHUMaNbHOE YMCNOo
LLKOS AOMKeH BbloyMaTtb Apkaauii, 4Tobbl k n3bpaHHbIX YYeHNKOB Bbiin
cpeau BblIbpaHHbIX KyoKom?

BxopgHble gaHHbIe

MepBas cTpoka comep>uT Tpu uenbix uicnan, mn k (1 < n < 100,
1 < m, k < n) — obLiee YACNO WKONbHNKOB, YNCIIO LUKOS U YACTIO
N36paHHbIX YYEHNKOB.

BTopas cTpoka cogep>XuT 7 pasnn4HbIX LEnbIX YUCEN Pi, P2, --- , Py (
1 < p; £ n), roe p; o6o3HavaeT cuny i-ro yyeHnka. Yem cunbHee
YYEHVK, TemM OOsblLE Y HEro cuna.

TpeTbFl CTpOKa CoAep>XUT n uenbix yiucen sy, So, ..

58, (1 <5 < m),

roe s; 0603HavaeT WKOoNy i-ro ydeHuka. B Kaxxgowm LWKone yuuTcsa XoTs

Obl OOVH YYEHVK.

YeTBepTast CTpoOKa COOEeP>XUT kK pa3nnyHbIX LefbIX YNCen €1, Cp, ... , Ck (

1 < ¢; £ n) — HoMepa N36paHHbIX YYEHNKOB.

BbixogHble gaHHble

BbiBeouTe OOHO LENoe YACNO — MUHMMASIbHOE KOIMYECTBO LUKO,
KOTOpble OOXKEH BbloyMaTb Apkaauii, 4To6bl kK n36paHHbIX YUeHNKOB

ObInn BbIGpaHbl TEXHOKYOKOM.
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B nepBom npumMepe nuib oguH n3bpaHHbIi y4eHnK nog Homepom 3. Ero
cuna paBHa 3, HO B Toi Xe Wwkosne 1 ecTb yYeHUK nog Homepom 5 ¢
cunon 6. 3HaunT TexHOKY6OK He BblbepeT n3bpaHHOro, eCin HNYero He
MeHaTb. Ecnn e y n3bpaHHOro y4yeHrka BblgyMaTb HOBYHO LLKOSY
(nonoxum y Hee Homep 4), To TexHOKYBOK BblGepeT YYeHUKOB C
Homepamu 2 (cunbHenwni B wkone 3), 5 (cunbHenwni B wkone 1), 6
(cunbHenwun B Wwkosne 2) n 3 (cunbHenwnii B wkone 4).

Bo BTOpOM mpuMepe MOXHO Y YYeHUKa 3 U3MEHUTb LLIKOMY Ha
BblAyMaHHyo 5, a y yueHunka 4 namMeHuTb LWKOJy Ha BbloyMaHHyo 6,
Torna TexHoKy6oK BbibepeT wkonbHukoB 8, 7,6, 5, 3 n 4.

B. CncrtemHoe TectmpoBaHue

1 cekyHpa, 256 merabanT

Bacsa no6ut nucatb payHabl Ha Codeforces. Korga payHg
3aKaH4yMBaeTca N Ha4YnMHaeTca CUCTeMHoe TeCTupoBaHme, Bacs
BHUMATENbHO CNEQUT 32 BCEMU NOChINIKaMU.

Bcero ecTb n pelleHunin, i-e N3 HUX HY>KHO MPOTECTUPOBATbL Ha a; TecTax,
TeCTMPOBaHVe Ha 0OaHOM TecTe 3aHumMmaeT 1 cekyHay. PelieHus
MocTynaroT Ha TEeCTUPOBaHue No ovepenun B nopsiake ot 1 oo n. Becero Ha
cepBepax 3anyLeHo k oTaenbHbIX TECTUPYIOLUX MPOLECCOB, KOTOpble
paboTatoT ogHOBpeMEHHO. Kaxkabin U3 HUX MOXKET obpabaTbiBaTb
O[HOBPEMEHHO TONTbKO OHO PELLEHNE.

B nto60oi MOMEHT BpeMeHMU ¢, Koraa Kakon-To U3 TECTUPYHOLLMX
npotieccoB He obpabaTbiBaeT HN OOHO pPeLleHne, OH 6epeT oyepenHoe
peLleHe U3 oYepeamn U TECTMPYET ero B NOpsOKe yBeNMyeHst HoMepoB
TecToB. [ycTb HOMEpP 3TOro pelleHns — i, Torga oHo 6yaoet
TECTMPOBaTbLCS Ha NePBOM TECTE C MOMEHTa BPEMEHW ¢ MO MOMEHT
BpemeHu t + 1, 3aTem Ha BTOPOM TecTe [0 MOMeHTa BpemeHun ¢ + 2 n
Tak pganee. MonHOCTLIO 3TO pelleHre byaeT NPoTECTMPOBaHO B MOMEHT
BpeMeHu  + a;, N 3TOT NPOLECC Cpa3y HAYHET TECTUPOBATL OpYyroe
peLueHme.

PaccMoTpumM HEKOTOPbLIN MOMEHT BPeEMEHN, MyCTb Cenvac NOSHOCTLIO
NPOTECTUPOBAHO M peLleHnin. Toraa Ha CTpaHuLe ¢ NoCbiKamm
oTobpaxaeTcs Haanucb «CructeMHoe TecTupoBaHue: d %», roe d
BblUMCNAETCH Mo popmyne

m
d = round (100 : —) :
n
roe round(x) = |x + 0.5] ecTb dyHKkUMs okpyrneHus ymicna go
onvxanwero Lesnoro.

Bacs Ha3bIBaeT pelleHne MHTepPEeCHbIM, ECNN CYLLECTBOBaT MOMEHT
BPEMEHU (BO3MOXHO, HE LLeNTIOYNCIIEHHbIN), KOrga aTo peLleHmne
NCMOJTHANOCh HAa HEKOTOPOM TECTE ¢, U Hagnncb COOKy rnacuna
«CuctemHoe TectupoBaHue: g%». Hangnte 4ncno MHTEPECHbIX
PELLEHWI.

O6partute BHUMaHWE, YTO EC/IN HECKOJIbKO MPOLECCOB OAHOBPEMEHHO
6ynyT CBOGOAHbI U 3aX0OTHAT B3ATb NEPBOE PELIEHME N3 oYepeamn
(HanpuMep, B HaYasbHbI MOMEHT BPEMEHU), TO HE UMEET 3HAYEHVS, B
KakoM MopsiaKe OHW ByayT noslyyaTb AOCTYN K OYEPEAN PELIEHWIA.

BxopgHble faHHble

MNepBas cTpoka cogepxuT aga uenbix uicnan v k (1 < n < 1000,
1 < k < 100) — yncno otnpasneHHbIX PeLeHnin 1 KONMYECTBO
TECTUPYIOLLMX MPOLECCOB, COOTBETCTBEHHO.

BTopas cTpoka COQep XuT 1 UenblX YACeN @y, aa, ... , 4y, (
1 < a; < 150), roe a; paBHO uncny TeCTOB, Ha KOTOPLIX ByaeT
TECTUPOBATLCS i-€ PEeLLEHNE.

BbixoaHble AaHHble
B egnHCTBEHHOM CTPOKE BbIBEAUTE YNCNO MHTEPECHbIX PELLUEHWI.
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PaccmoTpum nepssbiin npumep. B momeHT Bpemenn 0 ob6a pelueHns
HauMHaloT TecTMpoBaTbcs. B MoMeHT Bpemern 49 nepsoe pelueHvie
MOMHOCTLIO MNPOTECTMPOBAHO, MO3TOMY B MOMeHT BpeMeHun 49.5 BTopoe
pelueHve TectTuposasnock Ha TecTe 50, a Hagnuck c6oKy rnacuna
«CuncTtemHoe TectupoaHue: 50%» (Tak Kak NpoTeCTMPOBaHO OOHO
pelleHne n3 AByX). 3Ha4YnT, 3TO MHTEPECHOE peLLeHne.

PaccMmoTpum BTOpOi npumep. B momeHT Bpemern 0 HaunHatoT
TeCTUPOBaTLCA NepBoe 1 BTOpoe pelleHns. B MomMeHT Bpemern 32
nepBoe peLleHne NONHOCTLIO MPOTECTMPOBAHO, HAUYMHAET
TECTUPOBAaTLCSH TPETbE peLleHne, Hagnncb cboky rnacut «CucTemHoe
TecTuposaHue: 25%». B momeHT Bpemenn 32 + 24.5 = 56.5 tpetbe
pelleHve TecTUpyeTcs Ha 25-M TecTe, a Haanuckb c6OKY BCe eLle He
N3MEeHUach, 3HAYUT, TO peLleHne — UHTepecHoe. Nocre aToro TpeTbe
pelleHvie ByaeT NONHOCTLIO MPOTECTMPOBAHO B MOMEHT BPpEMeHM

32 + 33 = 65, yeTBepHoe peLieHne 6yaeT NONHOCTLIO NPOTECTMPOBAHO
B MOMeHT BpemeHn 65 + 1 = 66. Hagnucb c6oky GyaeT rnacuTb
«CucTeMHoe TecTupoBaHue: 75 %», 1 B MOMeHT BpemeHn 74.5 BTopoe
pelleHne ByaeT TeCTUPOBaThLCs Ha 75-M TecTe. 3HAUMT, OHO TOXe
NHTepecHoe. 3HaunT BCEro ecTb ABa MHTEPECHbIX PELLEHUS.

C. OvwaHa v Jlnana

2 cekyHOpl, 256 merabant

B cnaBHom ropoae KopoTkopeyuHOM B NepBbIl BbIXOAHOW BECHbI
TpagrLMOHHO NPOXOANT NPasfgHKK LUBeToB. Bo BpemMsa aToro npasgHuka
XKUTENIN HOCAT TPaAMLUMOHHblE BeHKM. B TpaanLuMoHHOM BEHKE POBHO k
LBETOB.

3aroToBKM 4151 BEHKOB Ha BCeX K XuTenen ropona KopoTKOpeyHbIi
HapesaroT U3 caMOol OJIMHHOWN MaHbl C LBeTaMu, KOTopasi Bblpocra B
ropofe B 3TOM rogy. JInaHa — 310 nocnenoBaTenbHOCTb dj , Ay , -.., Ay,
roe a; — uenoe 4mcno, obosHavaroLlee BMA UBeTka Ha nosvuun i. B
3TOM rofly KOpoTKopeyeHLam NOBEe3/10: NnaHa Bbipoca Takas a/IMHHas,
yTo M > n - k, @ 3T0 3HAUMT, YTO KaXKAOMY XUTES0 ropoa fOCTaHETCS
MO BEHKY.

OuyeHb CKOpPO NaHy BCTaBAT B CrieumarnbHyo MallnHy, KOTopasi HapexeT
€€ Ha 3aroTOBKM A5 BEHKOB. MalunHa paboTaeT NpoCcTo: OTpe3aeT OT
Hauyana nmaHbl nepBble k LBETKOB, 3aTeM BTOpble kK LIBETKOB 1 TaK
nanee. Kaxaplin NoNy4nBLLNIACS OTPE30K U3 k LIBETOB HasbiBaeTcs
3arotoBkon. MawwvHa npogoskaeT paboTy, NoKa ocTaBLIascsa 4yacTu
NMaHbl CooepXuT XoTa 6bl k LBETOB.

[naHa Haluna cxemy Ons nieTeHns camoro KpacuBoro BeHka. [Ans
NneTeHNs Takoro BeHKa cpean k LBETOB O0/KHbI ObITb LiBETHI BUOOB by,
b,, ..., by, a ocTanbHble MOryT 6bITb NO6LIMU. ECIN HEKOTOPLIN BUA
BCTpeyaeTcs B 3TON NocnenoBaTe/lbHOCTU HECKOMBKO pas, TO LIBETOB
3TOro BuAa AOXKHO 6biTh XOTSA Obl CTOJIbKO, CKOJIBKO pa3 3TOT BUL,
BCTpevaeTcs B nocnegosartefibHoCTU. MopsaaoK, B KOTOPOM 3TU LIBETHI
OyoyT B 3aroTOBKe, HEe BaXKeH.

Mepepn TeM Kak iMaHy BCTaBAT B MaLUWHY ANS HApe3KW, y [dnaHbl ecTb
BO3MOXHOCTb OTOpPBaTb OT HEE YacTb LBeToB. OTpbIiBaTb MOXHO /t06ble
UBETbl, B TOM 4YuCle N3 cepennHbl MaHbl, Npn 3TOM JinaHa He
pacnagaeTtcs Ha YacTu. Ecnu naHa oTOpBET CAMWKOM MHOIO LIBETOB,
TO KOMY-TO U3 XUTENEN He JoCTaHETCS BEHOK. MOXHO N oTOpBaTh OT
JINaHbl YacTb LIBETOB Tak, YTOObI XOTS 6bl O4HA N3 3aroTOBOK
cooTBeTCTBOBasNa cxeme [uaHbl, HO Mpy 3TOM MallnHa Mo-NpPeXXHeMy
Morna HapesaTb XOTS 6bl # 3aroToBOK?

BxopgHble paHHble



B nepBoit cTpoke HaxoasaTcs YeTbipe Lenbix uicnam, k, nn s (
1<nkm<5- 105, k-n<m,1 <s < k): KonmuecTso LBETOB Ha
nnaHe, KONM4YEeCTBO LIBETOB B OOHOM BEHKE, KOJIMYECTBO XXUTENEN U
OJIMHa nocnenoBaTefibHOCTM BUOOB LBETOB B cxeme [naHbl,
COOTBETCTBEHHO.

Bo BTOpOIi CTPOKE HAXOQATCA M LEeNbIX YACEN d) , Ay, ..., Gy, (
1<aq <5- 105) — BUWbl LBETOB Ha NnaHe.
B TpeTbeli cTpoke HaxogsTcs § uenbix uicen by, by, ..., by (

1<bh <5 10°) — nocnenoBaTenbHOCTL B cxeme [uatbi.

BbixogHble gaHHble

Ecnn HeBO3MOXXHO OoTOopBaTb YacCTb UBETOB OT JINaHbl Tak, yTOObI NOCNEe
HapPEe3KW Nosy4nsiocb XOTsi Obl 1 3aroTOBOK OJ151 BEHKOB, U XOTsl Obl 0gHa
N3 HNX COOTBETCTBOBAJ1a CXemMe ,D,I/IaHbI, TO BbiBEOUNTE —1.

Haye B nepBOIl CTPOKE BbiBEAWTE OAHO Lienoe Ynicnio d — KONMYecTBO
LLBETOB, KOTOPbIE HY>KHO OTOPBaThb.

B cnegnytoleii cTpoke BbiBeanTe d pasnnyHbIX LefbiX Yicen — Homepa
LiBETOB, KOTOPbIE HY>XXHO OTOPBaTb.

Ecnu ecTb HECKONBKO peLLeHniA, BbiBeauTe ntoboe.

BXoAHble AaHHbIE
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B nepBom npuMepe ecnu He OTPbIBaTb H OOHOMO LiBETKa, TO MalluvHa
BblOACT OBe 3aroToBKM, BUAbl LBETOB B KoTopbix 6yayT [1, 2, 3] n

[3,2, 1]. BugHo, uto a1o [dnaHe He noaxoauT. Ecnm xe ybpaTb LBETOK C
HoMepoM 4, To mawwuHa BbigacT 3arotosku [1,2,3] u [2, 1, 2]. Bropas
3arotoBka nogonget dnane.

Bo BTOpOM nprMepe Henb3s Tak 0TOpBaTh LBETKN, YTOObI BCEM
JocTarsncs BeHok, a y [JuaHbl 6bina 6bl nogxonsilas asns camoro
KpacuBOro BeHka 3aroToBka.

B TpeTbem npumepe [naHa — eQUHCTBEHHbIN XUTENb ropona, No3TomMy
OHa MOXET, Hanpumep, 0TopBaTb BCE LIBETbI, KPOME HY>KHbIX.

D. CxaTb CTpOKYy

3 cekyHAbl, 256 merabant

VmeeTcs CTpOKa S N3 n CMMBOJ10B. Kaxxgpln cuMBON — MarsieHbKas
naTtnHckas 6yKBa. Bawm HY>XHO C>XaTb 3Ty CTPOKY, NOTpaTnB Kak MO>XHO
MeHblle aeHer.

[ns cxaTtrs Bbl AOKHbI NPeacTaBuUTb CTPOKY § B BUAE KOHKaTeHaumm
HEKOTOPOro KONMYecTBa HEMYCTbIX CTPOK: § = 1ty ... I;. danee, i-to n3
9TUX CTPOK HY>KHO CXXaTb OAHMM U3 CrieayroLmx ABYX CNOCO60B:

« ecnu |t;| = 1, To ecTb TekyLyass CTPOKa COCTOUT BCErO U3 OQHOMO
CUMBO/A, TO MOXHO MPOCTO 3anfaTuTb @ MOHET;



e ecnu t; ABNSIETCHA NOACTPOKON CTPOKN F1ty ... T;_1, TO MOXXHO
3annatuTb b MoHerT.

CTpoka Xx siBNsieTcs NoACTPOKOW CTPOKM Y, ECNIN X MOXET BObITb
nosyyeHa 13 y yoaneHmeM HeCKONbKUX (BO3MOXHO, HM OAHOIO UN BCEX)
CUMBOJIOB 13 Hayarna 1 HeCKOJbKUX (BO3MOYXKHO, H OHOIO U BCEX)
CVMBOJIOB 13 KOHLLA.

WTak, TpebyeTcst No JaHHOW CTPOKE § ONpPeaennTb HauMeHbLUee
BO3MO>XHOE KOJIMYECTBO MOHET, KOTOPOro XBaTUT OJ1 HEKOTOPOro
cxatus s.

BxopgHble faHHble

B nepBoit CTPOKe HaxoOsaTCs TPu LieNbIX NMONOXMUTENbHbIX YiCna,
pasnenéHHbix npobenamu: n, an b (1 < n,a, b < 5000) — gnuHa
CTPOKM, CTOVMOCTb CXaTusi CTPOKU U3 OAHOrO CUMBOJA 1 CTOMMOCTb
cXXaTus NoACTPOKM, KOTopas BCTpeyanach paHee, COOTBETCTBEHHO.

Bo BTOpOW CTPOKe HaxXoanUTCs CTPOKa §, COCTOSILLAsA N3 K CTPOUHbIX
NaTUHCKNX BYKB.

BleO,qule AaHHble
BbiBeouTe eOMHCTBEHHOE YMCITIO — HaMMEHbLLEE BO3MOXXHOE
KOJINYECTBO MOHET, HeBXxoauMoe Onsi CXKaTus.

BXOAHble AaHHbIe
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B nepBoM TecTe MO>XXHO MONOXUTbL ] = «a», Iy = «b», 3 = «a» 1
sannatntb 3 + 3 + 1 = 7 MoHeT, NOCKONbKY t3 ABNSETCA NOACTPOKOW
CTPOKU I 15.

Bo BTOpOM TECTOBOM MpUMeEpPe HY>KHO CXaTb KaxKayro 6yKBy
He3aB1CMMO.

B TpeTbem TecTe MOXXHO NONOXUTb t| = ) = «a», I3 = «aa» n
sannatnte 10 + 1 + 1 = 12 moHeT, nockonbky ¢, — noacTpoka ty, a t3 —
nogcTpoka tf;.

E. Cnyyain B Ka3nHo

1 cekyHpaa, 256 merabant

VIrpok npuwén B KasnvHO 1 Halén UrpoBor aBToMaTt, B KOTOPOM BCE
3aBUCUT TOJIbKO OT ero AencTBun. Virpa yctpoeHa crnegytoLmm obpasom.

Ha akpaHe aBTOMara HanvcaHo 4ncno a. MonoXus MOHeTy B aBTOMaT,
MOXHO B3ATb Ntobble ABe cocefHve Undpbl Yncna Ha akpaHe 1 6o
npu6aBuTb K 06eum 1, nmbo BbiuecTb 1 13 o6eunx. Mocne aToi onepaumn
BCe UMpbl NO-NpexxHeMy AOSKHbI NpuHUMaTh 3HaveHns ot 0 0o 9, a
TakXKe y ymcna He OOMKHO BbITb NMONPYOLWNX Hynel. NHbiMu cnosamu,
Henb3as BbiumTaTh 1 13 0, npubasnate 1 k9, a Takxe BbluuTaTh 1 13
umdpsl 1, cTosen B ctapliem paspsae uicna. Kak Tonbko Ha aKpaHe
6yneT uncno b, urpok BbirpaeT oxxeknot. Yncna a n b umetot
OOVIHaKOBYHO AJINHY.

MomoruTe NrpoKy onNpenennTb HaMeHbLUee YACTIO MOHET, KOTOpble
HY>KHO MOTPaTUTb, YTOObI BbINIPaTb AXKEKMOT, Y KaK UMEHHO HY>KHO
nrpatb.

BxopgHble paHHble



Mepsas cTpoka copepXuT ogHo Lenoe uncno n (2 < n < 10°) — ANNHY
uncen awu b.

CrepytoLume 2 CTPOKM copepskaT uncna a u b, no ogHoMy Ha Kaxaou
ctpoke (107! < a, b < 10M).

BbIXOAHble AdaHHble
Ecnu BbiMrpath A)KEKNoT HEBO3MOXHO, B €AVHCTBEHHOWN CTPOKe
BbiBeguTe —1.

B npoTvBHOM cnyyae B NepBoOli CTPOKE BbiBeOuUTe HaMeHbLIee
KOJIMYECTBO MOHET ¢, KOTOPbIE HY>XHO NOTPaTUTb UFPOKY, UTOObI
BbIrpaTh.

3atem BbiBeauTe min(c, 105) CTpoOK. B i-I1 n3 HUX BbiBEAMTE OBa Yncna
divs;(1 <d; <n-1,s; ==1), o3Havatowime, 4To Ha i-M Xxofy UrPOK
nNpubaBuT s; K uMdpam, Haxopsawmmes Ha mectax d; n (d; + 1) cnesa
(To ecTb, d; = 1 03HauaeT, 4TO MeHsAIOTCA OBa CTapLUNX paspaaa, a

d; = n— 1 — yto gBa MnagLwwx).

O6paTtnTe BHMMaHNe, YTO OTBET MOXXET ObITb O4eHb 60NbLUNM, 1 B
cnydae, ecnm ¢ > 105, Bam Hapoo BbIBECTU NULLL NepBbIe 10° XO[OB.
OTBeT cunTaeTcs NpaBUSIbHbIM, ECITN MOXHO 3aKOHUYNTb BbiBEOEHHbIE
X0oOpbl TaknMm 06pas3oM, YToOb! BbINMPATb OXKEKMNOT 3a HauMeHbLLIee YNCO
Xo[oB. B yacTHOCTU, ecnvi OTBETOB HECKOJTBKO, MOXKHO BbIBECTU JTH060MA
N3 HUX.
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B nepBoM npuvMepe MOXHO cHavana caenaTb onepaumio +1 Ha nepsbixX
ABYX undpax, To ecTb npespatutb uncno 223 s 333, a satem caenatb
onepaumio —1 Ha nocnegHUx AByx umdpax, To ecTb npespatnts 333 B

322.

Mo>xHO npopgenartb 3T aBe onepaunn B O6paTHOM nopsanke, N 3To ToXe
6y,u,eT npaBuibHbIM OTBETOM.

MO>KHO MokasarTb, YTO B NocfieaHeM npumepe npespatuts 35 B 44
Henb3s.

F. lepeBo Bnactu

2 cekyHAbl, 256 merabant

[aHo noaselueHHOe AepeBo U3 1 BEPLUVH, KOPHEM [epeBa SB/SeTcs
BepwuHa 1. Kaxaas BepluvHa MMeeT HEKOTOPYHO HeoTpULATENbHYIO
LeHy. Jlnctom JepeBa Ha3blBaeTCA BEPLUNHA, HE ABNAOLLAACA KOPHEM,
cTerneHb KOTopow pasHa 1.



Apkaguin n Bacunuin urparoT B CTpaHHy0 Urpy Ha aTom gepese. Mrpa
COCTOUT U3 Tpex aTanoB. Ha nepsom aTane Apkagui nokynaet
HEKOTOPOE HenyCcToe NOAMHOXECTBO BEPLUVH AepeBa. Ha BTopom aTane
Bacuvnuin paccTtaBnsieT B IUCTbSAX OepeBa HEKOTOpPbIE Lesble yncna. Ha
TpeTbeM aTane ApKaanin MOXXET HECKOJIbKO (BO3MOXHO, HM OAHOrO) pas
BbINOSIHUTb CIEAYIOLLYIO OnepaLuio: BolbpaTb HEKOTOPYIO KYMIEHHYIO Ha
nepBOM 3Tane BEPLUMHY U 1 HEKOTOPOE LIESIOE YACIO X, a 3aTeM
npubaBnTb KO BCEM YMCaM, pacCTaBeHHbIM B JINCTbSIX Noaaepesa
BEPLUNHBI U, YACIO X. YNCNO X MOXET ObITb MONOXKXUTENBHbIM,
oTpULATENbHBIM UMW HYJIEM.

JIncT a HaxoguTcs B noaaepeBe BePLUMHbI b, ecnv NpocTon NyTb OT a Ao
KOPHS NpoxoauT Yepes b.

3apava Apkagus — caenaTb Tak, YTobbl Yicia BO BCEX JINCTbSIX
oKasanncb paBHbIMU HyJ0. Kakyto MUHUMAabHY CYMMY S OH O0JIKEH
3annaTuTb Ha NepBOM aTane, YTobbl rapaHTUpoBaTb cebe nobeny
He3aBMCMMO OT TOro, kak Bacunuin pacctaBut Yincna Ha BTOpom aTtane?
Kpome aToro, HanauTe BCe Takne BEPLUMHbI, YTO CYLLECTBYET
ONMTUMAasIbHbIN (TO €CTb CO CTOUMOCTBLIO §) HAGOP BEPLUMH, BKJIHOHAOLLNIA
3a4aHHyto, KynuB KOTOPbIN ApKaanin MOXKET rapaHTupoBaTb cebe
nobeny.

BxopgHble paHHble
MepBas cTpoka cogep>xuT oaHo uenoe yicno n (2 < n < 200 000) —
4MCNO BEPLUVH B fepeBe.

BTopasi cTpoka coaep>XuT x LesbIx Ynicen ¢, ¢a, ..., ¢, (0 < ¢ < 10,

roe ¢; — ueHa i-i BepLUVHBbI.

B cneaytowmx n — 1 cTpokax cogepykarcsa no Asa uenbix yucna a n b (
1 < a, b < n), onucbiBatox pebpa gepesa.

BbixogHble faHHble

B nepBoli cTpoke BbiBeAUTE ABa LEeNbIX YMicna: MUHMMaNbHYO
CTOUMOCTb S, KOTOPYHO OOJIKEH 3annatuTb ApKaguii, YTobbl
rapaHTMpoBaTh nobeny, 1 KONMYECTBO BePLIVH k, KOTOpble coaepykaTcs
XOTS Obl B OOHOM OoNnTUMaJibHOM MHO>XeCTBe.

Bo BTOpOI CTpoKe BbiBeauTe k pasnnuHbixX LeblX Ynices B
BO3pacTatowemM nopsigke — HoMepa BEepLUVH, KOTOpble coaepxkaTcs
X0TS 6bl B OOHOM OMNTVMaSIbHOM MHOXKECTBE.

BXoAHble AaHHbIE
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Bo BTOpOM npuMepe Nto6oe MHOXKECTBO U3 ABYX BEPLUVH SBNAETCA
onTManbHbIM. [ToaToOMy Kaxkaas BepLUMHa NeXUT XOTs 6bl B OOHOM
ONTVMasIbHOM MHOXECTBe.

G. ToT cambin MioHXray3eH

1 cekyHpaa, 256 merabant

[aHo HaTypanbHoe Yncno a. bapoH MioHxray3eH yTBep>X4aeT, YTo 3HaeT
Takoe HaTypasibHOe YMCNO M, YTO MPU YMHOXEHWN Ynicna 1 Ha a ero
cymMma undp ymeHbliaeTcs B a paa. ViHbimu cnosamu, S'(an) = S(n)/a,
roe S(x) — cymma undp ymcna x. MoxeT im 6apoH roBopuTs Npasay?

BxopgHble faHHbIe



EQMHCTBEHHAs CTPOKA COAEPXUT ofHo Lenoe uncno a (2 < a < 10%). BuHHu-Iyx v Maravok gorosopunmce nucatb ApYr APYry CEKPeTHble
NYCbMa NPO camble BaxkHbIE COBLITYS 3a AeHb. B AeHb npouncxoanT n

BbixoaHble faHHble COBbITWII: B MOMEHT BPEMEHM ¥; C y4aCTHUKOM p; (p; pasHo nnbo W, nnéo
Ecinn GapoH /IXET, 1 Takoro uMcna i He cyliecTsyer, sbiseante —1. P, uTo 0603HauaeT BuHHM-Tyxa 1 MsiTauka COOTBETCTBEHHO) YTO-TO

B npoTuBHOM crnyyae BbiBeAUTE Nt060E HaTypanbHOE YNCO H, MPOUCXOAVNT, N OH [OSKEH HeMeAsIeHHO HanmcaTb 06 3TOM Apyromy,
obnapgatolLiee Hy>KHbIM CBOMCTBOM. [1/iMHa BbIBOAUMOIO Ynicna He roka Bcé He 3abblin. HanvncaHHoe coobLueHrie Hafo cpasy oTrnpaBnTb

nomkHa npesbiwats 5 - 10°. MoxHO nokasaTs, 4To Npy GaHHbIX Of]HUM U3 [1BYX CMOCOGOB:

orpaHn4yeHnAax oTeeT nmnobo He CyLIeCTBYET, nmbo CyLWleCTBYET OTBET,
. HOI'IpOCI/ITb COBy O0OCTaBUTb MNCbMO HanNpAMYr nosiydaTternto.

Kaxkgbln pas 3a ceou ycnyru Cosa nonpocuT d >xenynen.
o OcTaBuTb NMMCLMO Ha XpaHeHue B Hope y Kponvka. Kponvk gopoxxuT
cBO6GOAHBIM MECTOM B CBOEW HOPE, NO3TOMY XPaHUTb NMUCbMO B

[MHa KOTOPOro He npesbiwaeT 3 - 10°.

BXoAHble AaHHbIE

2 nepuofd BpemMeHun anvHel T 6yneT ctouTb ¢ - T' xenynei. 3abpatb
BbIXOAHbIE JaAHHbIE nucbMo oT Kpornvka nonyyatenib CMOXET, Koraa B c/ieayoLmi pas
6 cam 3ax04eT OCTaBUTb Y HEro NUCbMO, NIMOO B MOMEHT BPEMEHN

t,+1, KOrAa Bce npuayT K Kponvky Ha yan. 3abupatb niucbma B
BXOJAHble JAaHHble Kakune-nmbo Apyrme MOMEHTbI BPEMEHU HeNb3s (MHade Kponuk 4to-
3 TO 3anopo3puT). Y Kponnka MoXXHO 0QHOBPEMEHHO XPaHUTb

CKONbKO YrogHO nucem, onniavmBas XpaHeHne KaXkaooro rno
BbIXOAHbIE AaHHbIE yron P A

OTOENbHOCTW.
6669
Momorute Apy3bsM onpenennTb HavMeHbllee KONMMYECTBO Xenyaen,
BXOAHble AaHHble KoTopoe noTpebyeTcs O/is yCnewHoro obmMeHa BCeMn NMcbMaMu.
10 BxopaHble AaHHble
BbIXOAHble JAaHHble B nepBoi1 cTpoke 3anuncaHo Tpu uenbix uucna n, ¢, d (1 < n < 105,
1 1<ce<L 102, 1<d< 108) — KOJIMYECTBO COOBLLEHWIA, CTOUMOCTb
XpaHeHusa nucbma y Kponuka, 1 CTOMMOCTb AOCTaBKN COOBLLEHNS
Coson.

H. CekpeTHble NncbMa o
Cnepytowime n CTpoK onncbiBatoT cobbITus. B i-11 N3 aTnx CTpok

2 cekyHpabl, 512 merabanT 3anucaHo uenoe uncno t; ucumeon p; (0 < t; < 106, pi wmbo W, nnéo
P) — BpemMs, B KOTOPOE NPOUCXOOUT i-e cobbITue, N C KEM 3TO COObITHE
NMPONCXOAMNT.



B nmocnepHel cTpoke 3anncaHo ogHoO Lienoe Ynicno f,,q (
0Lt L 106) — Bpewmsi, B KOTopoe Bce cobepyTcsa K Kponuky Ha var
n 3abepyT ocTasmecs y Kponuka nucbma.

FapaHTupyeTcs, uto t; < 1,41 onsiBeex i oT 1 oo m.

BbixogHble faHHble
BbiBeanTe ogHO Lenoe YMcno — MUHUMasibHoe OOLLY0 CTOUMOCTb
JOCTaBKW.

BXoAHble AaHHbIE
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OpHO 3 onTMMalbHbIX PELUEHNIN B MEPBOM NPUMEPE:

e B mowmeHT 0 lMNMaTavok octaBnseT nucbMo Kponuky.

e B momeHT 1 BuHHKM ocTaBnseT Kponnky cBoé nucbmo v 3abrpaet
nucbMmo lMaTadka. MNockonbKy 3T0 NMCbMO nponexano y Kponvka ¢
momeHTa 0 no 1, ato ctout 1 >xenyap.

o B momeHT 3 MaTadok otnpasnseT nucsmo ¢ Cosoii, aTo cTouT 4
Xenyas.

o B momeHT 5 lNaTavok octaensieT nucbmo y Kponuka n 3abupaet
nucbMo BrHHW, 3a KOTOpOe Hafdo 3annatutb 4 XXenyos.

e B mowmeHT 8 lNMaTtavok octaBnseT Kpoanky eLie ogHO NMCbMO.

o B momeHT 10 BuHHU npuxoanT K Kponuky Ha Yan n 3abupaet osa
nucbma lNaTavka, 3a KOTOpble HAAO 3annaTuTb 5 1 2 Xxenyas
COOTBETCTBEHHO.

Takum o6pasom, obuas ctoumoctb pasHa 1 +4 +4+5+2 =16
Xenynen.
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