XXIX Bcepoccuiickasi onmmnmaga WKOILHUKOB MO nHAOPMATUKE, 3aKI04NTENbHBIN 3Tan, geHb 1
WHuononnc, nepseiii Typ, BTOpHuK, 28 mapTta 2017 roga

Obuwast nHdopMaLyst No 3a4a4aM NepBoro Typa

HdocTtyn k pe3ynbTtatam npoBepku pewieHuin 3agad BO BpemMs Typa

Bo Bcex 3ajsiadax BbI MOKeTe HEOIDAHUYEHHOE YHCJIO Pa3 3allpalllMBaTh PE3YJIbTaT OKOHYATEJHHON
IIPOBEPKH.

JList KaxK 0t o 3a/1a4u CBeIeHUs O TOM, KaKas HH(POPMAIIAA O PE3YJIbTATe OKOHIATETLHON ITPOBEPKU
MTOKA3LIBAETCs MIPU 3aIIPOCe, YKA3aHbI B YCJAOBUIX 33/1a9. BoO3MOXKHbBIE BADHAHTHI TPUBEJEHBI B CIIETYIONIEN

TaOJIAIIE.
PezynbraTsl Tlosicuenue
[TorecroBbie JLnst KaXKJIoro Tecta yKa3aH pPe3ysibTaT 3allycKa Ha 3TOM TeCTe
IlepBas omubka Jig momzagadn  ykKasaHbl OaJIbl 3a 39Ty mnoazajady. Hcam 6Gasuibl
paBubl 0, ykazan MUHUMAJIbHBI HOMED TECTa, Ha KOTOPOM IIPOU3O0IILIA
OIuOKa W TUITI OIMTNOKN
Baser Jlnst moyizaaun ykazaHbl OasIbl 3a 3Ty 10/1331a9y
OrpaHunyeHns
Samata Tum zagauan Orp. Bpemenu | Orp. namsiTu
1. IIporpamMmMupoBanme KBaIPOKOITEPOB NurepakTuBHast 2 CeKyH/IbI 512 MB
2. Nnmo3ust copTupOBKU CranmapTHast 2 CeKyH/IbI 512 MB
3. Turpsr NurepakTuBHasS 2 CeKyHJIbI 512 MBb
4. IlyremectBue B MeTponosmuc Crannaprhas 4 ceKyHIBI 512 MBb

CucTtema oueHuBaHus

Bo Bcex zajavax 6ajuibl 3a KaxKAyIO0 IOA3aa4dy HAUHUCISIIOTCS B CJIydae yCIEeITHOTO MPOXOXKICHUsT
TECTOB JJIsT 9TOM M BCEX HEOOXOIMMBIX IS Heé I0a3a,1ad.

3ameyaHuns

H(IOpI/I 06pamaeT BHUMaHHE YYaCTHHUKOB, YTO IIPOU3BOAUTEJILHOCTDL IIOJCHUCTEM BBO/a-BbIBOJda IIO
Pa3HbBIMHA oC JJId OJTHOTO W TOI'O 2K€ A3bIKa IIPOrpaMMHPOBaHUA MOXKET CYHIECTBEHHO pPa3/IndaTbCHd. B
CBfASU C 9THUM 2KIOPDU PEKOMEHJIYET:

e Ha si3pike C++ B 3ayadax ¢ OOJbIMIIM OOBEMOM BXOJHBIX JAHHBIX HUCIIOJb30BATH KOMIIUJISTOD
GNU C++ mox OC Linux;

e Ha s3bike [lackanb B 3a7adax ¢ GOMBITIM 0O0BEMOM BXOJHBIX JAHHBIX HCIOJIb30BATH KOMITHISITOD
Free Pascal mox OC Linux;

e Ha A3bIKe Java ucrosp3oBarh KoMnmisatop Java mog OC Windows;

® B OCTaJIbHBIX CJIyYasix UCIojb30BaTh Ty ke OC, 1o KoTopoit paboTaeT yIacTHUK.

Beog v BbiBOS,

B cranmapTHBIX 3a/1aax pa3periaeTcs CINTHIBATD JaHHbIE KaK 3 (paiia, yKa3aHHOrO B YCJIOBUU 3312~
49U, TAK U U3 CTAHJIAPTHOI'O ITIOTOKA BBOJIA. BBIXO/IHbIE JJAHHBIE MOYXKHO BBIBOJIUTH KakK B (ailjl, yKa3aHHbIN
B YCJIOBUU 33/1a4M, TaK U B CTaH/IAPTHBIN IOTOK BBIBOJA.

Uckitouenne: komnuasaTopsl C#, Free Pascal mog Windows u Pascal ABC. Pemenust, ncmonb3yrorue
OJINH U3 3TUX KOMIIUJISTOPOB, MOI'YT BBOJUTH JIaHHBIE JinOO u3 haitia, ubO M3 CTAHIAPTHOIO MOTOKA
BBO/Ia, HO 00sI3aTEJILHO JIOJI?KHBI BHIBOJIUTH JIAHHBIE B CTAH/IAPTHBINA MMOTOK BBIBOJA. [lONbITKA BhIBECTH B
daitsn TpuBeIET K pe3ysbTary nIpoBepKu «Runtime Errors.

B maTepakTUBHBIX 3ajadax npu TecrupoBanuu o OC Linux He cjemayer BBIBOJUTH B CTAHIAPTHBIN
IOTOK OmuboK stderr.
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O6u.|,me 3amMme4HaHnsa No MHTEpPaAKTUBHbIM 3ad4H4am

[Tocsie KaxKkI0r0 JeficTBUsT Ballleil TPOrpaMMBbl BHIBOJIUTE [TEPEBOJT CTPOKH.

ITocie kaxkmoro meficTBrs Ballleil IPorpaMMBbI jeJaiiTe cOpoc IOTOKA BLIBOZA.

Eciim BBl ncnosb3yere «writeln» B Free Pascal mim PascalABC, «cout << ... << endl» B C+-+,
«System.out.println» B Java, «print» B Python, «Console.WriteLine» B C#, TO cOpOC HOTOKA BBI-
BOJ@ Y BaC IPOUMCXOIUT ABTOMATHYIECKHU, JIOMOJHUTEILHO HUYEro Jejarh He Tpebyercs. Fcim Bbl uc-
[oJIb3yeTe JAPYrofl crocod BBIBOJA, PEKOMEHIIYETCs JieJIaTh cOPOC MOTOKa BhIBoJa. Ob6paruTe BHUMAHUE,
9TO TEPeBOJI CTPOKHU HAJ0 BBIBOJIUTHL B JIFOOOM cjydae. Ijist cOpoca MOTOKa BBIBOJA MOXKHO HCIIOJIB30-
Bath «fflush(stdout)» B C u C++, «flush(output)» B Ilackase, «System.out.flush()» B Java,
«sys.stdout.flush()» B Python, «Console.Out.Flush()» B C#. O6parure BHuMmanue, aro B Borland
Delphi «flush» menarh 0b6st3aTeabLHO.

Tunuunbie OMMOKN B MHTEPAKTUBHBIX 3a0a4aX:

e «Wrong Answers OOBIYHO O3HAYAET, YTO Ballla IIPOrPaMMa COOJII0/IalIa IIPOTOKOJI, HO OTBET MJIX IIPO-
MEXKyTOTHBIE JIeCTBUSI HEBEPHBI, JTNOO OBLIO MPEBBIIIEHO OrPAaHUYeHIe Ha KOJUIECTBO 3aIllPOCOB.

e «Presentation Error» oObIYHO O3HAYAET, YTO Ballla IIPOrpaMMa HapyIIuia IPOTOKOJI TaKUM oOpa-
30M, YTO BBIBOJ, BaIlleil TpOrpaMMbl HE MOXKET OBITH KOPPEKTHO IMIPOMHTEPIPETHPOBAH IPOTPAMMOI
2KIOpU, C KOTOPOI OHa B3aUMOJIEHCTBYET.

® «Idleness Limit Exceeded» o3HadaeT, 4TO Ballla IIpOorpaMMa OXKHJIAET BBOJIa, HO JAHHBIX B CTaH-
JAapTHOM TOTOKe BBOJIa HeT. Harmpumep,

— Ballla TporpamMMa OIMMOOYHO OXKUIAET BBOJIA, 8 OHA JIOJPKHA BBIBECTH MHMOPMAIIUIO JJIsi TTPO-
rPaMMBbI KIOPH, JTU00 3aBEPITUTHC;

— Ballla [IporpaMMa He BbIBeJIa MEPEBOJ CTPOKU WJIM He Ipou3Besia cOPOC MOTOKA BBIBOJIA, ITPO-
rpaMMa YKIOPHU He IOy YUJIa BBIBOJI Ballleil IporpaMMBbl U HE MOYKET BBIIIOJIHUTH CBOU JIEUCTBUSI.

e «Runtime Error» pemko o3HavaeT MPOOJIEMbI C HHTEPAKTUBHOCTHIO U Yallle BOSHUKAET U3-32a O0BIU-
HBIX OIMMOOK B IIporpamme. XoTsi HUYero HeJIb3s UCKJII0YATD.
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3apayda 1. lNporpammupoBaHmne KBaapoOKONTEpOB

Nwmst BxosHoro daita: CTaHIAPTHHE BBOZ,
Wwmsa Beixoanoro daiiia: CTaAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHMU: 2 ceKyHIbBI
OrpaHnudeHue 1Mo IaMsITH: 512 merabaiiT

[IkoMbHUKN TOTOBATCA K YYACTUIO B COPEBHOBAHUM II0 ITPOTPAMMUPOBAHUIO KBaIPOKONTepoB. KBa/I-
POKOIITEP, KOTOPBIN HCIIOIb3YyeTCsl B COPEBHOBAHUN, MOYKET BBITIOJHATEH JABEe KOMAHIBI: ITOTHATHCSI BBEPX
Ha 1 MeTp u omycTuThed BHu3 Ha 1 Merp. Komanma noabéma obo3HadaeTcst CUMBOJIOM « (», a KOMaHIa
CITYCKa — CMBOJIOM <) ».

[IporpaMma jyisi KBaJIpOKOIITEPA IIPEICTABIISET CODOH MOC/IeI0BATEIbHOCTD KOMaH 1. [Iporpamma cum-
TaeTcsd Koppexmmol, eciu, HadaB e€ HCIIOJHEHUE Ha yPOBHE 3€MJIM M BBIIOJHUB IIOCJIEJ0BATEHHO BCe
KOMAHJIbI, KBaJPOKOIITEDP CHOBA OKA3bIBAETCs Ha YPOBHE 3eMJtd. IIpm 3TOM B mporiecce BBITTOTHEHUS MPO-
rpaMMbl KBaIPOKOIITED HE JTOJIKEH IBITATHCS OIMYCTUTHCS HUXKE YPOBHS 3€MJIN.

Hamnpuwmep, citerytorue nporpaMMmbl Bisiiorcss KoppeKTHbIME: « () () », « ((()))». [Iporpamma« (((»
HE sIBJISIETCsI KOPPEKTHOM, MOCKOJIbKY KBaJIPOKOIITED 3aBEPIINAET €€ BBINOJHEHNE HA BBICOTE 3 MeTpa Ha/l
ypoBHeM 3emJiH, nmporpaMmma «()) (» Takke He SBJISI€TCS KOPPEKTHOM, MIOCKOJIBKY IIPU BLIIOJIHEHUH TPe-
Thell KOMAaH/IbI KBQIPOKOIITED MBITAETCS OIYCTUTHCH HUXKE YPOBHS 3EMJIN.

Y4YacTHUK COPEBHOBAHUS HAINCAJI KOPPEKTHYIO IIPOrpaMMy AJjs KBaIPOKOITEPA, COCTOSIIYIO U3 1
KOMaH][, TPOHyMepoBaHHBIX OT 1 710 n. OH 3arpy3u/i e€ B MaMsTh KBaIPOKOITEPA JJIsl JIEMOHCTPAIUH BO
BpeMsi copeBHOBaHusA. K cokasjieHuIo, 1mocje 3arpy3Ku [pOrpaMMbl B ITaMsITh KBaJIPOKOITEPA yYaCTHUK
CJIyJaifiHO y[aJinjl €€ HA CBOEM KOMIILIOTEpe, a KBaJPOKOITED He ITO3BOJISIET BHIIPY3UTH MPOrPDAMMY U3
CBOECH IaMATH.

K cuacTbio, KBaJIpOKONITED MOJIEPKUBAET CIIENTNATLHBIN PE2KUM OTJIQIKH ITpOrpaMMbl. B 3ToM pexxmme
KBQJIPOKOIITED C 3arPY?KEHHON B HErO MPOIPAMMOIl MOYXKET OTBEYaTh Ha CHEIUAIbHBIE 3AIIPOChl. KarK IbIit
3aIpoC IpejcTaBisger coboit jaBa menbix unciaa: [ ur, 1 <1 < r < n. B orBer Ha 3anpoc KBaJIpoKoITep
COODIIAET, SABJISIETCs U (DPArMEHT 3arpy2KEHHOH B HErO IMPOrPaMMbl, COCTOSAIINN U3 KOMAaH/I ¢ [-if 110 7-10
BKJIIOYUTEBHO, KOPPEKTHON ITPOrPAMMOil JjIst KBaIPOKOITEPA, JUOO HET. Y UYACTHUK XOUYET C HOMOIIHIO
peXKMMa OTJIAJKN BOCCTAHOBUTH 3arPY2KEHHYIO B KBAJIPOKOIITED IPOrPAMMY.

Tpebyercs HammcaTb IpOrpaMMy-pellieHne, KOTopasi B3anMOIEHCTBYeT ¢ MPOrpaMMOil KIOPH, MOJe-
JIUPYIONIEH peKUM OTJIAJKU KBAJIPOKOIITEPA, U B UTOTe BOCCTAHABJINBAET 3arPyKEHHYIO B KBaJIPOKOIITED
IpOrpaMMy.

lNpoTokon B3anmopgencTeus

DTO MHTEpAKTUBHAS 3a/a4A.

Cradasia Ha BXOJ, MOJAETCS TEJI0€ TUCJIO 1 — KOJUYIECTBO KOMAHJ B MPOTPAMME KBaIPOKOITEPA
(2 < n < 50000).

J1Jtst KaXK0r0 TecTa KIOpU 3aUKCHPOBAHO 9HC/IO kK — MAKCHUMAJILHOE KOJUYIEeCTBO 3aIpocoB. [apan-
TUPYETCs, UYTO Kk 3alpPOCOB JOCTATOYHO, UYTODBI PEIUTh 3aJady. JTO UUCJI0 HE COODIAETCs IPOrpaMme-
pemennio. Orpannyenus: k B pas/IMYHbIX [1033/1a4aX HPUBEJIEHBI B TabJINIE CUCTEMBI OlleHUBaHuUs. Eciu
porpaMMa-perieHue jejaer 6osee k 3ampocoB K mporpamMMe KIOpH, TO HA TOM TECTe OHA IOJydaeT B
KadecTBe pe3yJibTara TecTupoBanus «HesepHbIit oTBET».

Yrobb! ciesarh 3ampoc, nporpaMMa-perieHie JI0JKHA BbIBECTU CTPOKY Buma «7 [ r», tae [ u r —
1eJIbIe [I0JIOXKUTE/IbHBIE YUC/Ia, 3ajamomme ¢hbparMeHT nporpammbl KBajgpokonrepa (1 <1 < r < n).

B orBer na 3anpoc mporpaMMbI-pelrenusi IporpaMMa 2KIOpH HOJAET el Ha BXOJ JUO0 CTPOKY «Yesy,
Jinb0 cTpoKy «NO», B 3aBUCHUMOCTHU OT TOTO, SIBJIIETCS JIM 3aIIPOIIEHHLIH (hparMeHT IpPOorpaMMbl KBaJIpO-
KOIITEPa KOPPEKTHON IPOrpaMMO.

Ecmun nporpavmma-perienue omnpeesmyia OTBET Ha 33Jlady, TO OHAa JOJKHA BBIBECTHU CTPOKY
«! cico...cp», TIIE CUMBOJ C; 33JIa€T 1-10 KOMAHIy B IIpOrpaMMe KBaJJIPOKOIITepa u paBeH Jubo «(», ju-
60 «)».

ITocste TOrO MpOrpaMMa-perienne T0JKHa 3aBEPITUTHC.

lapanTupyercsi, 9T0 B KaxKJOM TeCTe I[POrpaMMa B I[MaMSTH KBaJPOKOITEPA sBJISETCsH (DUKCUPO-
BaHHOM KOPPEKTHOW IpPOrpamMMoil, KOTopasi HE MEHSETCS B 3aBUCUMOCTH OT 3aIIPOCOB, ITPOU3BEICHHBIX
HPOrpaMMON-pelIecHUEM.
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MNMpumepbl
CTaHIApPTHHN BBOZ, CTaHIAPTHHY BHBOL
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lNosicHeHns K Nnpumepam

[IpuBenéunbie MpUMepPHI UILTIOCTPUPYIOT B3AUMOEHCTBIE IPOTPAMMBbI-PEIIEHNs € IPOI'PAMMOIl YKI0pU
«IIO TIIaraM», Jijist 9ero B HUX JI00aBJIEHBI JIOTIOJHUTE/IBHBIE IIYCThie CTPOKU. [Ipu peasibHOM TecTupoBaHUU
JINIITHYE IIYCThIe CTPOKU BBOJUTHCA HE OYIYT, BRIBOJUTD IIyCThIE CTPOKH TaKXKe HE TPeOyeTcs.

B mepBom mpumepe n = 4. EnuHcTBeHHAS BO3MOXKHAS KOPPEKTHAd TPOrpaMMa M3 JABYX KOMAHJ, 3TO
«() », mO3TOMY U3 PE3YJILTATOB TPETHErO U YETBEPTOI'O 3AIPOCOB MOXKHO CJIC/IATH BBIBOJI, UITO IIPOTPaAMMA
B mamsTu kBajpokonTepa — «() ()». IlosTomy, B 4acTHOCTH, OTBET Ha BTOPOIl 3AIPOC JAEHCTBUTEIHHO
«No», Tak Kak pparmenT mporpaMmbl « () (» He ABJIIETCS KOPPEKTHON ITPOrpaMMOii: €C/id KBaIPOKOITED
WCIIOJTHUT MMEHHO 3TU TPHW KOMAaHIBI, OH OCTAHETCs Ha YPOBHE OJHOTO MeTpa HaJ 3eMJIEH.

B BTOpOM mipumepe n = 6, u MTPOU3BEAEHHDBIX 3AIIPOCOB JOCTATOYHO, YTOOBI OJIHO3HAYHO OIPEIeIUTh,
9TO IMporpaMma B mamsTu Kagpokromrepa — «((()))».

B recrax uz ycimosus k = 150, To ecth, pazperraercs npousBectu He 6osiee 150 3ampocos.

CucTtema oueHuBaHus

Momsanata | Bamib Orpanuyenust Heobxomumbre PesynbraTtsr Bo
n k o3a a9 BpeMs Typa
1 21 2<n<16 k =150 ITorecroBbie
2 28 2<n <100 k = 10000 1 ITorecToBBIE
3 26 2<n <1000 | k=10000 1,2 ITorecToBoie
4 25 2 <n < 50000 | kK= 100000 1-3 ITorecroBble
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3apgayda 2. lnno3nsa copTupoBkU

Wmst Bxoanoro dgaitra; order.in
Wwmsa Beixoanoro daiiia: order.out
Orpanundenne 10 BpEMEHMU: 2 ceKyHIbBI
OrpaHnudeHue 1Mo IaMsITH: 512 merabaiiT

W3BecTHbIH porpaMMucT podyeT cedst B POJIN UJLIIO3UOHUCTA. Fro KOPOHHBIH (DOKYC COCTOUT B CJie-
JLYIOIIEM.

Jlnst 3aJaHHOrO MacCUBa U3 N MEJIbIX HEOTPUIATENHHLIX YHUCEN (1, a2, ...,0, OH OLICTPO MOIOUpa-
eT mazuyeckoe ducyo b. Ilenoe nHeorpunarenbuoe 4nciao b HA3BIBAETCS MArMdeCKuM JIJIs MacCHUBa, €CJIn
[IPUMEHEHUE OePAIUN TOOUTOBOTO ucKAtouaowezo UJIM ¢ 3TuM IUCIOM K KaXKJIOMY JIEMEHTY MaCcCHBa
[IPEBPAIAET €ro B OTCOPTUPOBAHHLIN MaccuB. MHade roBopsi,

(a1 ®b) < (a2®b) <...< (a, BD),

rme @ — omepalius ToouToBOro nckJrovamero NJIN.

Yro6b1 hokyc ObLT bostee 3hDEKTHBIM, ITOCTE TMPEIbsIBIECHNS MArNIeCKOT0O YNCJIa, I 38 IaHHOTO Mac-
CUBa WLIIO3UOHUCT ¢ Pa3 BBIIOJIHSIET cienyomiee neiicteue. OH mpeiaraeT 3puTeisiM U3MEHUTD OJIUH U3
9JIEMEHTOB MACCHBA ¥ MOCJE 9TOTO CHOBA MBITAETCSI MPEIbIBUTH Marndeckoe ducyio. [Ipu aTom mporpam-
MHCT HACTOJIBKO OTTOYHJI CBOE MACTEPCTBO WJIIIO3MOHUCTA, UTO KAXKJIBIH pa3 MPebsiBIsSeT 3PUTE/IsIM
MUHUMAADHOE B03MOICHOE MarmdecKoe 4ncyo. Vuorma Gokyc He yaaéTces, TaK Kak ISl TOJYYEeHHOTO
MaCCHBa HEBO3MOXKHO MO00PATH MATMIECKOe TUCIIO.

Tpebyercst HamMCATH TPOTPAMMY, KOTOPasi MO 3aAHHOMY MCXOHO MACCHBY, & TAKKe MOCJe KayKI0-
IO M3MEHEHUs JIEMEHTA, BBIYUC/ISET MUHUMAJIbHOE MATUIEeCKOe UUCJIO JIJIs [TOJIYIeHHOI'O MaCcCHBa, JIOO
OIIPeJIEJISIET, UTO TAKOIO UMC/Ia HET.

3ameyaHune

HUcxmouarowee UJIH — »To jmorudeckasi orepaliusi, o0o3HavdaMasi 3HAKOM @, KOTopast 3a/1aéTcs Cie-
JAyroIeil Tabauieit HCTHHHOCTH:

rT|y|lrdy
00 0
011 1
110 1
111 0

Omnpenenum moburoBoe uckJjodarornee WJIN st 1ByX HeOTpHUIATENbHBIX IEJIBIX UHCET T U Y. 3a-
[IHAIIEM KaXKJI0€e M3 IEJIbIX YHCeJ £ W Y B JBOUIHON CHCTEME CUHCJICHUsI, JOIOJHUB IIPH HEOOXOTUMOCTH
boJiee KOPOTKOE U3 YUCEJI BEIYIIUMHU HYJIsIMU 10 paBHOi jyunbl. [TobuToBoe nckimogaroriee NJIN nByx
[IEJIBIX JUCesI T U Y, 0003HATaeMOe Tak:Ke KakK T P 1/, 9TO IeJI0e HEOTPUIIATEILHOE YHUC/I0, KayK bl PaspsiI
KOTOPOr'0 B JIBOMYHOW CUCTEME CUUCIeHUs sBjgeTcs uckiodaiomuMm WNJIV cooTBeTcTBYIOMNUX Pa3psiioB
qnces x n y. Hanpumep, 5 @ 22 = 1015 ¢ 101102 = 100115 = 19.

Cpenu 1IpejjIoyKEHHBIX HA OJIUMITAAJE SI3BIKOB IIPOrPAMMUPOBaHUS B si3bike llackasib st 0603Ha-
genus ucksodamoriero NJIM ucmoab3yercs omepaTop «Xor», B OCTAIbBHBIX sI3bIKAX MTPOTPAMMUPOBAHUS
HCIIOJIb3YETCsI OIEPATOpP «~».

@dopmaT BXOAHbIX AAaHHbIX

HepBa}"{ CTPOKa BXOJHBIX JaHHBIX COAECPZKHUT IIeJI0€ [YHUCJIO 7 — KOJIMYECTBO YHCEII B MaCCHUBE
(1 <n<10%).
BTOpaH CTPOKa COIEP2KUT 1 LEJIBbIX IUCET ai, a2, . .., dn — DJIEMEHTHI MacCUBa (0 <a; < 230).

TpeThbsi CTPOKa CONEPKUT IeJI0e YHCIO ¢ — YHCII0 W3MEeHeHui ameMenta Maccusa (0 < ¢ < 109).
Crenyrome ¢ CTPOK COIEPXKAT IO JIBa IEJbIX YHCIa p; U V;, TIOe p; — HOMEDP 3JIEMEeHTa MAaCCHBA,
KOTODBIiT cieyer 3amenuthb (1 < p; < n), a v; — HOBOe 3HaveHue 1oro v1eMenTa (0 < v; < 230).

@®opmaT BbIXOAHbIX AAHHbIX

Beixozmble JlaHHBIE JIOZKHBL cozlepzKaTh (¢ + 1) mesbix uuced by, by, . . ., by, 110 OHOMY B CTPOKE.
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Bunauenne by — OO MUHUMAJILHOE BOZMOYXKHOE MAIMYECKOE YHUCIO JJIs MCXOIHOI0 MaccuBa, aubo —1,

€CJIM TAKOr'0 YUCJIa HE CyIIEeCTBYeET.
st ¢ or 1 1o q 3navenue b; — aub0 MUHUMAJIbLHOE BO3MOKHOE Marnieckoe Yucyo JijIs MAcCUBa, 110CJIe

IIEPBBIX ) HBMeHeHHﬁ, 60 —]., €CJIM TaKOoI'o 9ucCJjla HEe CyHIeCTBYET.

MNpumep
order.in order.out
3 0
014 2
3 -1
27 4
33
14

CucTtema oueHuBaHus

Orpannvuenns Heobx. Pesynprarsr
Tlonzamaua | Bamin: BO BpeMs
n q a;, v; noaza a4u Typa
1 30 1<n<500 | 0<g<500 | 0<a,v <2 ITorecToBBIC
2 29 1<n <1000 | 0<q<1000 | 0 < ag, v <23 1 [TorecroBbie
3 21 1<n<10® | 0<¢<10® | 0<ay,v <230 1,2 BaJuier
4 20 1<n<10% | 0<g<10% | 0<ag,v <230 1-3 Basis
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3apayda 3. Turpsbl

Nwmst BxosHoro daita: CTaHIAPTHHE BBOZ,
Wwmsa Beixoanoro daiiia: CTaAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHMU: 2 ceKyHIbBI
OrpaHnudeHue 1Mo IaMsITH: 512 merabaiiT

B zanopeinuke »KUBYT ¢ TUTPOB. UTOOBI CJI€INTH 34 MOJIOXKEHNEM TUTPOB Ha TEPPUTOPUN 3aIl0BeTHIKA,
HCITOJIb3YIOTCSI OIMIEHHUKHN C paguoMasgkoM. OIIeHNK y KaxKI0r0 TUTPa UMEET PAINOMasK C YHIKAJILHBIM
curnajoMm. CucremMa 0OHApPYXKEHHUsI HACTPAUBAECTCS Ha IIPUEM CHTHAJIA PAJUOMAasiKa OT i-I0 TUI'Pa, [IOCTIe-
JoBaTeJILHO JJjist ¢ oT 1 110 q.

st npréMa cUrHaJia Ha TEPPUTOPHUHU 3aII0BEIHUKA YCTAHOBJIEHO 7 IPUEMHMKOB B TOYKaX C KOOPIHMHA-
TamMu (Z1,Y1)s - - -, (Tn, Yn). CucreMa 0GHADYIKEHUS TIO3BOJISAET COTPY/HUKY 3allOBeIHUKA 38 OJUH 3aIpOC
BbIOpaTh Jit06bie M (3 < m < n) NpuéMHUKOB. BhIOpaHHble IPUEMHUKH JIOJIKHBI SBJISTHCS BEPIITTHAMU
BbIHyK.T[OI‘O MHOFOYI‘OJIBHI/IK&. CI/ICTeMa orrpeaesigddeT, HaXOAUTCA JI paJlOMadK i—FO TUT'Da BHyTpI/I 9TOT'0O
MHOT'OYTOJIbHUKA.

CoTpy/IHUK 3aIlT0OBEHUKA JIOJIKEH A0KAAU308AMS TIOJIOXKEHNE KayKJI0oro Turpa. llojioxkenue i-ro Tur-
pa CIUTAETCA A0KAAU306AHHDIM, €CITH YAAJIOCH OIPEICINTh TAKOE MHOXKECTBO MPUEMHUKOB, SIBJISTIOITAXCS
BepHainHaMM BBIITYKJ/IOTO MHOT'OYTr'OJIbHUKa, 9TO BHYTPHU 3TOI'O MHOI'OYT'OJIbHUKA HaXOJUTCA TUI'D, HO HET
JPYTUX TPUEMHUKOB.

it Toro, YTOOBI JIOKAJIM30BATh ITOJIOXKEHNE KaK0T0 U3 TUI'POB, COTPYIHUKY Pa3PEIaeTcs: ClIeIaTh
He Oosee k 3amIpocos.

ITocite TOro Kak moJIOXKEHUE 1-I'0 TUI'PA JIOKAJIM30BAHO, CHCTEMa aBTOMATUYECKH [IEPEXONUT K IIPUEMY
CHUTHAJIOB OT CJIEAYIOIIEro TUTPA, IIOKa IOJIOXKEHHE BCEX ¢ TUTPOB He Oy/IeT JIOKaIn30BaHO.

lapanTupyercsi, 970 HUKaKHe TPU TPUEMHHUKAS HE JIeXKaT Ha OJHON IPsSIMOI, M HU OJUH TUI'D HE HaXO-
JUTCS Ha MPAMOI, MPOXOAAIIeH Tepe3 ABa NPpUEMHUKA. ['apaHTUPYETCsI, YTO CYIIECTBYET XOTd Obl OJIUH
BBIIYKJIbIi MHOI'OYTOJIbHUK C BEPIIMHAMHU B IPUEMHHUKAX, BHYTPU KOTOPOI'O HAXOIUTCS TUTP.

Tpebyercs HanmucaThb MporpamMmy, KOTOpasi B3aUMOJEHCTBYET C MPOrPpaMMOii YKIOPHU U JIOKAJIU3YeT 10~
JIO’KEHHE KarKJI0TO TUTPA.

NMpoTokon B3aumopencrTems

DTO MHTEpAKTUBHAS 331844,

CravaJsia Ha Bxo/1 mojiaércs nudopmalius 00 yCTAHOBJIEHHBIX B 3AII0BE/IHUKE IPUEMHUKAX U KOJTMIECTBE
TUT'POB.

IlepBasi cTpoka BXOJHBIX JIAHHBIX COJEPKUT II€JI0€ YHUCJIO N — KOJMYECTBO IPUEMHUKOB
(3 < m < 5000). Iocaenyromue n CTPOK ONUCHIBAIOT KOOPJMHATHI IPUEMHUKOB, j-si U3 9TUX CTPOK
COZICPXKUT JBa HEJBIX YUCIA Tj U Yj — KOOPAMHATHI j-IO NPUEMHUKA (—109 < x5,y < 109). Crenyromast
CTPOKA COZEPXKUT YUCJIO HEeJI0e YUCIo ¢ — KoamdectBo Turpos (1 < ¢ < 2000).

JlJtst JIOKAITM3AIMH TIOJIOYKEHUsT TUTPOB HEOOXOINMO BBINOJHSITH 3AIPOCHI K CHCTEME OOHAPYKEHUs,
POJIb KOTOPOI BBIOJTHSIET IPOTPaAMMa *KIOPH.

JJtst KaXK10T0 TecTa 3aUKCUPOBAHO YUCI0 kK — MAKCUMAJILHOE KOJUYECTBO 3aIIPOCOB K CUCTEME 00-
HAPY2KEHUs [IJIsi JIOKAJU3AIINN TIOJIOXKEHUST OJIHOTO THUI'pa. l'apaHTUpyeTcsi, YTO k 3aIPOCOB JOCTATOYHO,
9TOOBI PENTUTH 3389y JJIsi COOTBETCTBYOMINX JTAHHBIX. DTO YUCJIO HE COODIMAETCs IPOrpaMMe-PeneHuIo,
HO OrpaHMYeHHs Ha HEr0 B PA3JIMYHBIX I0/[33/[a9aX MPUBEJEHbI B TaOJUIlEe CUCTEMBI oreHuBaHus. Ecin
IporpamMMa-perienue Jiejiaet dojee k 3ampocoB JIJisd ONpeIeeHUsT MECTOIIOJIOXKEHI S OTHOIO U3 TUTPOB, HA
9TOM TEeCTe OHA IOJIyYaeT B KadecTBe pe3yJibTara TecrupoBanus «Hesepubrit orBeT.

Bamnpoc K cucreme oOHApPYKEHUsST HAYMHACTCS ¢ CUMBOJIA, «7», 38 KOTOPBIM CJIEJIyeT IeJI0e TUCI0 1M —
KOJINYECTBO BBIOPAHHBIX B 3allpoce MPUEMHUKOB (3 < m < n), ¥ m pas3jUuHbIX IeJbIX YUCes p; — HO-
Mepa MPUEMHUKOB, MEPEIUCICHHBIE B TIOPsIKEe 00X0/1a MHOTOYTOJIbHUKA IO UJIU IIPOTUB YACOBOH CTPEJIKA
(1< pi<n).

B orBer nporpamma mosydaer cTpoky «Yesy, ecyii TUI'DP HAXOIUTCS BHYTPH MHOTOYTOJIbHUKA, 0Opa-
30BAHHOTO IPUEMHUKAMU C HOMEPAMU D1, . . . , P, U CTPOKY «NO» B IIPOTUBHOM CJ/Iydae.

Iloce Toro, Kax moJIOYKeHWE THUIPaA JOKAJIM30BAHO, IIPOrpaMMa-pelleHne JI0KHa BBIBECTH CTPOKY,
HaYIUHAIONLYIOCA C CUMBOJIA «!», 38 KOTOPBIM CJIEYET IEJI0€ UUCJIO M — KOJUIECTBO BHIOPAHHBIX MPUEM-
HUKOB (3 < m < n), U M Pa3InIHbIX [EJbIX YHCeN P; — HOMepa IPUEMHHUKOB, [IEPEUNC/ICHHbIE B TOPSIIKE
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06x0/1a MHOTOYTOJIbHUKA 110 WU IPOTUB 9acoBoil crpesiku (1 < p; < n). DTa cTpoka 03HAYAeT, 4TO BHYT-
PHY BBIIIYKJIOTO MHOTOYTOJIbHUKA, 00PA30BAHHOIO MPUEMHUKAMEI C HOMEPAMHU P1, . . . , Py, HAXOIUTCS TUTD
¥ HET JIPYTUX MPUEMHUKOB.

OrBeTHOE COODIIEHNE OT IPOrPAMMBI 2KIOPH OTCYTCTBYET, U IIPOrPaMMa-PeIleHne J0JKHA, HeMeIJIeHHO
IPUCTYIATh K IOUCKY CJIEAYIOMIEro TUrpa. JIoKajam30BaB IOJIOYKEHHE TUTPA ¢ HOMEPOM ¢, IpOrpamMMa-
pellieHue JIOJ2KHA 3aBEPIIUTH paboTy.

Turpot He epeMeIaTcs BO BpeMs: paboThl cucTeMbl 0bHapyKeHus. KoopauHATBI TUTPOB B KaXKIOM
TecTe (DUKCUPOBAHBI U HE MEHSIIOTCS B IIPOIECCE TECTUPOBAHUS.

Ecu cyrecTByeT HECKOBKO MTPABUIBHBIX MHOT'OYTOJIBHIKOB, JIOKAJIM3YIOIINX TTOJI0KEHUE TUTDA, MOYK-
HO BBIBECTH JII000# U3 HUX.

Ha pucynke mpojieMoHCTpUpOBaHa MPOIEIyPa JIOKAJTH3AINY TTOJIOXKEHUS KAaXKJIO0T0 U3 TUTPOB U3 IPU-
BEJIEHHOT'O HUKE IIPUMEPA.

Turp 1, zampoc 1: s Turp 1, orser:
3 3
.4 .4
.6 .6
1 1
Twurp 2, zanpoc 1: Twurp 2, 3anpoc 2: Turp 2, orset:
5 5 5
3 3 3
4 4 2 4
.T .6 .6 .6
1
Turp 3, zanpoc 1: s Turp 3, 3ampoc 2: 5 Turp 3, orser: s
.3 .3
A 2 2 4
T 6 T U\6 6
!
Twurp 4, zanpoc 1: Twurp 4, 3anpoc 2: Turp 4, orset:
5 5

5
.2 .2 .2
6 6 6
.1 .1
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Mpumep
CTaHOApTHHE BBOZ, CTaHOApTHHHE BHBOZ,
6
30
02
2 4
4 2
55
6 1
4
73123
Yes
13123
73123
No
741234
Yes
13431
7523541
No
73456
No
13146
741356
Yes
744356
Yes
144356
3amevaHue

[IpuBenéumbie TpUMePhl WIIIOCTPUPYIOT B3ANMO/IEHCTBHIE IIPOTPAMMBI-PEIIEHHS ¢ TPOIPAMMOI KIOpHU
«IIO TIIaraM», Jijist 9ero B HUX JI00aBJIEHBI JIOTIOJHUTE/IBHBIE IyCThie CTPOKHU. [Ipu peasibHOM TecTupoBaHUN
JINIITHUE IIYCThIe CTPOKU BBOJUTHCA HE OYIYT, BRIBOIUTD IIYCThIe CTPOKM TaKXKe HE TPeOyeTcs.

CucTtema oueHuBaHus

Momsanata | Bawis Orpanuyenust Heobxomumbre PesynbraTtsr Bo

n q k O/I3AIAI N BpeMst Typa
1 15 3<n<6 1<qg<50 k = 4000 ITorecroBbie
2 17 3<n<20 1<qg<50 k = 4000 1 ITorecToBrbIE
3 9 3<n <60 1 < g <400 k = 4000 1,2 ITorecroBrie
4 9 3<n <300 | 1<q<1000 k = 600 1-3 ITorecroBbie
5 10 3 < n <5000 1<q¢<10 k = 10000 ITorecToBrbIe
6 10 3<n<300 | 1<q¢g<1000 | k=250 1-4 [TorecroBbie
7 10 3<n<1000 | 1<qg <1000 k = 200 1-4,6 ITorecToBbIe
8 10 3<n <1000 | 1<q<2000 k =60 1-4,6,7 ITorecToBrbIe
9 10 3<n <2500 | 1<g<2000 k=40 1-4,6-8 [TorecToBbie
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3apaya 4. lNyTtewectBue B MeTpononunc

Wmst Bxoanoro dgaitra; trains.in
Wwmsa Beixoanoro daiiia: trains.out
Orpanundenne 10 BpEMEHMU: 4 ceKyHIBI
OrpaHnudeHue 1Mo IaMsITH: 512 merabaiiT

[IyTemecTBue Mo cTpaHe HUKOT/IA He OBIBAET IMPOCTHIM, OCOOEHHO KOT/[a He CYIIEeCTBYET IPSMOIO CO-
obrennsT MeXK Iy ropofamu. I'pyIimma TypucToB XodeT H00paThbcs B Topoid Merpormosmce, UCmoab3ys CeThb
2KEJIE3HBIX JOPOT, KOTOpas COEIMHSIET N TOPOJOB, MpOHyMepoBaHHBIX oT 1 mo n. lopom, m3 koroporo
BbIE32KaeT rpylina, uMeeT Homep 1, Merpomnosmc nmeer HOMED 7.

Ha »xese3Hoii 1opore mocTosiHHO (byHKIIMOHUPYIOT 17 MapIIPYyTOB 1H0e310B. Kaskaplii MapmipyT ompe-
JIeJISIeTCS TTOC/Ie0BATEILHOCTHIO TOPOIOB, IEPEIUCICHHBIX B TOM HOPSIKE, B KAKOM UX ITPOE3KAET M0e3I,
00C/Iy>KUBAIOIIUI 9TOT MapIIPyT. B KasK10M MapIIipyTe sl KayK ol [Tapbl COCEIHIX IT'OPOIOB 3aaH0 Bpe-
M, 38 KOTOPOE I0€3]] 9TOr0 MAaPIIPyTa MMPOe3KaeT MEePEeroH MeXKIy 3TuMu ropogamu. Ilpu sTom moesma
Pa3HBIX MAPIIPYTOB MOTYT IPOE3XKaTh OAUH U TOT K€ IePEeroH 3a pa3Hoe BpeMsl.

[To mytu B Metponosmnc rpymma MOXKeT CAIUThCA HA 1031 U CXOIUTh C I0e3/a B JIIOOOM ropojie
MapIIpyTa, He 00A3aTe/IbHO B HAYAJIbHOM MJIM KOHETHOM. [Ipu 9TOM, MOXKHO COMTH C TI0€3/1a MapIIpyTa i,
IepececThb Ha MOe3/T MapIIpyTa j, BO3MOXKHO CICJATDH eIle HEeCKOJILKO I1epecaioK, a MOTOM BHOBb CECTh B
II0€37] TOTO »Ke MapIipyTa i.

Typucrsl npeabaBIIsAIOT BLICOKHE TPeOOBaHMsI K BLIOOPY criocoda rmpoesna B MeTpomostuc.

Bo-mrepBhix, cymmapHOe BpeMsi, TPOBEIEHHOE B MOE3/1aX, JOJIKHO ObITH MUHUMAJIHHBIM.

Bo-BTopbIX, cpean Bcex CIOCODOB ¢ MHUHUMAJbHLIM BpPEMEHEM HAXOXKIEHHUs B II0e3[aX IIPEIIoYTH-
TEeJIbHBIM SIBJISIETCS TOT CHOCOD, /I KOTOPOTO CyMMa, KBaJIpaTOB IIPOMEXKYTKOB BPEMEHH, HEIPEPLIBHO
IIPOBEJIEHHBIX B MOE3J1e MEXKJLy JBYMsl IlepecajikaMu, MakcuMaJjbHa. Ha3zoBEM 3Ty cyMMy Kauecmeom ny-
MEWECMBUA.

Bpewmsi, mpoBesieHHOE BHE 1TOE30B, HE YIUTHIBAETCS.

Tpebyercs HamucaTh IpOrpamMmmy, KOTOPasi IO OIMUCAHUSIM UMEIOIIUXCS MAPIIIPYTOB MIOE3/10B OIIPEIe/ AT
MUHHIMAaJIbHOE BpeMsi, KOTOPOe I'PYIIe TYPUCTOB IPUIETCA IIPOBECTH B MOE3/aX, 8 TAKXKe MaKCHMAaJbHOEe
KAveCTBO ITYTEIIECTBUS C TAKUM BPEMEHEM.

®dopmaT BXOAHbIX AAHHbIX

B 1epBoii cTpoke BXOIHBIX JAHHBIX 3aJIaHbl JBa IeJblX udnciaa (2 < n < 105, 1 < m < 106) —
KOJIMYECTBO NOPOJIOB U KOJUIECTBO MAPIIPYTOB COOTBETCTBEHHO.

Jlasee B m CTPOKAX COMEPZKUTCS OMUCAHUE MAPIIPYTOB.

Onmcanne KakKI0ro MapiipyTa HA9MHAETCS C [EJI0T0 JUCIa S§; — KOJUIECTBO IIEPErOHOB B MAapIIpPyTe
¢ momepom i (1 < s; < 10%). Tasee cieytor (2s; + 1) TesIbIX 9uCes1, OMUCHIBAIONIIX TOPOA MApHIPyTa I
BpeMs# IIPoe3ia Ieperona MexKly COCeJHUMN TOPOJaMy MapHIpyTa, B CIeIyIomeM HopaaKe: v; 1, ti1, V;2,
32, Vi3, - -+ Lis;s Viys;4+1, D€ V; 5 — HOMEp jJ-I'O rOpPOJia MapIpyTa, t; j — BPeMs IIPOe3Jia IIePerona MexKLy
Jj-Mm u (j+ 1)-m ropogom (1 < v;; < n, 1<t ; <1000).

TapaHTHpYeTCs, 9TO §1+52+. . .48y, < 108, Huxaxue JBa ropojia B OIIMCAHNE MAPIIPYTa, HE COBIAIAIOT.
lapanTupyercst, 9TO ¢ ITOMOIIBIO WMEIOIIUXCsT MAPIIPYTOB MOYKHO JI00pPaThCsi M3 TOpojia ¢ HoMepoM 1 B
ropoJ;, ¢ HOMEPOM N.

dopmaT BbIXOAHbIX AAHHbIX

Brixomubie mannble JOKHBI COAEPKATH BA [EJIBIX YUCIa — MUHUMAJIbLHOE CyMMAapPHOE BPEMsI, KOTOPOe
NPUJIETCS IIPOBECTU B MOE3/1aX, U MAKCAMAJIbHOE KA4eCTBO IIYTU C TAKAM BPEMEHEM.
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MNMpumepbl
trains.in trains.out

21 39
1132
5 2 9 35
41323355104
34221341
5 2 10 82
31122334
32233445

3amevaHue

B nepBoM npuMepe rpyiia TYPUCTOB OTIPABUTCS MPSMbIM MapiipyToM B MeTrpomosuc.

Bo BTrOopoMm mpumepe He ONTHMAJILHO MPOEXATh HAIPSAMYIO IO MIEPBOMY MAaPIIPYTy, TAK KaK BPEMs B
11oe3/1e IpH 3TOM He OyIeT MUHIMAaIbHBIM BO3MOXKHBIM. 1109TOMYy OHI OTIIpaBATCS Ha OE3/1€e 110 MapIIpyTy
1 u3 ropojia 1 B ropos, 2, 3aTeM Ha T0e371e 110 MapIIpyTy 2 U3 TOpoJia 2 B TOPOJ 3, & 3aTeM CHOBA, Ha, TTOe3]1e
1o MapmpyTy 1 u3 ropojia 3 B ropoj 5. IIpu aToM cymMa KBaJIpaTOB IIPOMEXKYTKOB BpEMEHU, ITPOBEIEHHBIX
B II0€3/1aX MEKJIy Iepecajkamu, pasaa 32 + 12 4+ 5% = 35.

Nnmocrpatius Ko BTOpOMY IIPUMEpY.

B tperbem mpumepe nobparbes u3 roposa 1 B ropos 4 3a MUHUMAJILHOE BPEMsi MOXKHO, IIePECazkuBasiCh
¢ MapmipyTa 1 Ha MapimpyT 2 B JitoO0M u3 ropojioB 2, 3 win 4. MakcumasibHOE Ka4eCcTBO IIyTEIIECTBUS
JOCTHrAeTCs IIPU Iepecaike B ropose 2: 12 + 92 = 82.

Ob6parure BHUMaHUE, YTO BTOPON U TPETUl NPUMEPHI HE Y/OBJIETBOPAIOT OUPDAHMYEHUSM IEPBON U
BTOPOII 110/133/1a41, PeEIleHne OyIeT MPOTECTUPOBAHO Ha ITHX MOJ33JavaxX, €CJU OHO IIPOMIET IepBbLIi
TeCcT U3 NpuMepa. Bce TeCcTbl M3 TpUMeEpa IOJXOMAAT O] OFPAHUYeHns 103a/a4 3 — 7, pellenue OyJer
[IPOBEPATHCS HA TECTaX ITUX IOJ33JIaY TOJBLKO B CJIyvae MPOXOXKJEHUs BCeX TeCTOB U3 IIPUMeEPA.

CucTtema oueHuBaHus

Orpanuyenust Heobxoaumbre Pesynbratsr Bo
ITonzanaua | Bamis
n 5 HO3a,1a 1 BpeMsd Typa
1 10 n < 10 08 <20,8 =1 ITorecToBble
2 10 n <1000 | > s; <1000, s =1 1 ITorecrosble

HO,ZLS&,ZL&‘II/I, HaduHad C 3, TECTUPYIOTCA TOJIBKO IIPpU IIPOXOXKACHUU 6CEX TECTOB U3 IIPUMEPaA

3 17 n < 1000 > s <1000 1,2 ITorecToBbIE
4 17 n < 1000 > s < 100000 1-3 IToTecToBble
) 19 n < 10000 > s < 200000 1-4 Bambr
6 19 n < 200000 > s < 200000 1-5 BaJibr
7 8 n < 106 Y s < 108 1-6 Bamier
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