IATI lens 1, CTapmas rpynmna \\./

@ Pycckuit r\'/

XVI ME2KTYHAPOOHBIN TYPHUP 110 HHOOPMATHUKE

INTYMEH 2025
3apaydya Al2. buTtoBas CTpOKa U aepeBo ~15.00 ¢ [ 2048 MB
Bam pgana OurtoBas CTpokKa S [OIHUHBE 2N. Bama 3amaya — 3aKoguUpoOBaTh

HauOO/ILIIHH BO3MOXKHBIH NMPe@QHUKC CTPOKH S C IIOMOIIbI0 HEOPHEHTHPOBAHHOTO
HEIIOMEYEeHHOTO0 IepeBa, comepxKamniero N BepIIrH.

II71s1 3TOTO BaM HYXKHO peanu30BaTh OBe (PYHKIMK: KOOUPOBIIUK U NEKOIUPOBIIUK.
Bamr KOOMPOBIIMK IIOJIYYUT OUTOBYI0 CTPOKY ¥ IIOCTPOUT [EePEBO C BepIIMHAMH,
IPOHYMepoBaHHEIMU OT 0 M0 N — 1. OpHaKO KaHa/ CBSI3W HEHANEXKeH W HMCKaxKaeT
aepeBO TIpU Iepemade, No0aBUB OHY MOMOJIHUTENBHYIO BEPIIMHY U COEIUHUB €€ C
OHOM M3 HCXOOHBIX N BepuIMH. [1eKOOMPOBIIMK IOJYYUT TOIBKO 3Ty HCKAXKEHHYIO
BEpPCHIO JlepeBa, KOTopas Temephb comepXkuT N + 1 BepuuH u N pébep. Kpome Toro,
HOMEpa BepmiMH ¥ pébpa (M MOpPSOOK BEpUIMH B KaxkaoM pebpe) OyOoyT CilydalHBIM
o0pa3oM IepecTaBleHH Iepeq Mepegadyeid NeKOTUPOBIIUKY. ITO MCIONb3YeTCS MJIS
CHMYJIUPOBAHUS Tepefayyd HEeIOMEYEeHHOTO NepeBa [OeKOOUPOBIIUKY, MEeKOOUPOBIIUK
IOJIKEH IIojaraThCsd TOJBKO Ha CTPYKTYpy MOepeBa XM He MOXKeT MCII0Ib30BaTh
“HQPOPMAIINIO 0 HOMepax BepIIuH U pebep.

Bam meKomMpOBIIMK MHOJIXKEH BEPHYTh CTPOKY, KOTOpas COBIAmaeT C HCXOMHOHN
CTPOKOM S Ha mpeduKce KaK MOXKHO OOJbIIeld IIHHE HEe3aBHCHMO OT TOTrO, Iae
MMPOHU30IIII0 HCKaXxKeHHue. Bair 6asn OymeT 3aBUCEeTh OT MEHHMAJILHOHN IJIMHEL 00IIEro
npeduKca Cpemu 8CeX B03MOMCHLIX CUEHApUues UCKAMCeHUs W CPEeOu BCeX TECTOBBIX
IIPUMEPOB KaXKIOT0 TECTA.

I[lemanau peaausayuu
Bam HeoOXOOMMO peanu30BaTh CleayoIne GyHKINNU:

std::vector<std::pair<int, int>> encode(int n, std::vector<bool> data)

OTa QYHKIMS MOJydaeT: Iejoe 4uciao N (KOMMYEeCTBO BEPIIHH, KOTOPHIE MOXKHO
UCIIO0NIb30BaTh) U BeKTop data, mpemcraBnstommii 6UTOBYI0 CTPOKy S. OHa ONXKHA
BEPHYTb CIIUCOK u3 N — 1 pebep, oOpa3yoiux gepeso u3 N BepiinH (Hymepaiwug c 0).

std::vector<bool> decode(int n, std::vector<std::pair<int, int>> tree)

OTa GQYHKIWS IONy4aeT: Ienoe 4ucio N (MCXOmHOe 3HauyeHHe, IepeJaHHOoe B
encode) u BekTop u3 N pébep, oOpa3ymomux nepeso ¢ N + 1 BepiuHaMu (MCKaKEHHas
Bepcust). OHa JOIKHA BEPHYTH IIOCIeOBATEIEHOCTE OUTOB, KOTOPAs MOJIXKHA COBIAHATh
C UCXONHHIME JaHHEIME data Ha npeduKce KaK MOXKHO OOJIBIIEH IJIMHEL.

I KaXXgoro TeCTa CHCTeMa 3amyCTUT 1 9K3eMIsap GYHKIUU KOTUPOBIIUKA U N
Pa3NMUYHBIX 3K3eMIIJITPOB NEKOAUPOBIIMKA. Y KaXXO0T0 U3 3TUX 3K3EMIUISIPOB QYHKIUS
dbyHKIMS OymeT BbI3aBaHa 7' pa3 — II0 OOHOMY pa3y Ha KaXK[IbIM TeCTOBBIM MTPUMED.

Bama mporpamMma He [OJIXKHa pealu30BHIBATh (YHKIMIO Main M He MOOJKHa
B3aMMOMENCTBOBATh CO CTaHAaPTHEIM BBOOOM U BEIBOIOM. OHa OymeT CKOMIMIMpPOBaHa
BMECTE C CUCTEMHBIM I'PENIEPOM, KOTOPHIM 00paboTaeT 3TH YacTH.
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Oe2paHuyeHus
e T'=2
* N =200
|data| = 2N
* VHOeKCH BepIlIWH B UCXOOHOM fepeBe oT 0 mo N — 1.
* VHOekCH BEPIIMH B UCKaXXEHHOM AepeBe oT 0 1o N.

Cucmema oueHku

WToroBeii Ganm 3a 3agady (B HOMSX OT MaKCHMAaJbHOTO) 3aBUCHUT OT KOIMYECTBA
IIPaBUILHO [I€KOOUPOBAHHBIX OMTOB, IIOJIYYEHHBIX BAIlIUM pelIeHUuEM.

Ecnu Baiiie peleHre Bo3BpalllaeT HEKOPPEKTHOE fiepeBo, B monyuute O 6assos.

B npotuBHOM ciy4ae Baill 0asni S BEHIYUCIISIETCS C IIOMOIIBIO CIeOyolel KyCcouHo-
JTIMHEWHOU QYHKITUHU:
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Correctly decoded bits

KonuugectBo IIPaBUJIBHO JEKOOHNPOBAHHLBIX OUTOB — 3TO MHWHUMYM Cpenou BCeX TECTOB,
TECTOBLIX IIPUMEPOB 1 CIHEHAPHEB NCKAXKEHHNI.
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JIoKaavHoe mecmuposaHue

st ymoOCTBa TeCTHPOBAHUS IIPEIOCTABISETCS JOKaIbHBIN rpeiaep. OH mOMXKeH
OBITH CKOMITMJIMPOBAH BMECTe C Ballled MPOrpaMMoOi YW He MCIIONIb3yeT OTHEeNbHEIEe
IIPOLIECCHL.

On HMUTHUDPYET TIOJTHBIA Impomecc KOJII/IpOBaHI/IH/JZ[eKOJII/IpOBaHI/IH:

1. Yutaert nenoe 4ucsuao 7' — KOIUYECTBO TECTOBLIX IPUMEPOB.
2. Jlng KaXpmoro TeCTOBOTO IIpuMepa:

(a) Ymraer 1enoe uuciao N — KOJMYECTBO BEPIIKH, MOCTYITHBIX 7SI KOOUPOBAHMUSI.
(b) Yuraet nemnoe yucino ¢ — gauHy OUTOBOM CTPOKH (0OBIYHO 2N).

(c) YutaeT ¢ 6uToB (Kaxawi 0 unu 1 6e3 TpoOeioB), TPEACTABIIIONINX CTPOKY S.
(d) Bri3wiBaet Barmny @yHknuio encode(n, data).

(e) MckaxaeT OIy4eHHOE OEPEBO:

* [lepebupaeT Kaxgbli x — UHAEKC BePIUHEL (0T 0 o N —1), K KOTOpOii OyneT
nobaBrieHa HOBas BepIIKHA.

 JloOaBnsgeT HOBYIO BePUINHY U COEOUHSET €€ C BEPIUINHOU .

* Cny4aiHbIM 00pa30M IepPEeCTaBIsgeT METKY BEPIIKH, IepeMeIIUBaeT CIIUCOK
pébep 1 MeHsIeT MeCTaMM BEPIUIMHHI B KaxIoM pebpe.

(f) BeiseiBaer Bamy ¢yHkKuuio decode(n, corrupted edges) mns Kaxporo
HMCKaXXEHHOTO JepeBa.
(g) CpaBHMBaeT KaxXObplii pPe3y/bTaT C KCXOOHBIMM HAHHBIMH M IIOACYUTHIBAET

MHUHHMAaJIbHOE KOJIMYeCTBO OMTOB, COBIIAAIOIIMX C HCXOMHOM CTPOKOM B 00IIeM
npedukce.

IIpumep B3aUMOIEHCTBHSI

Input Interaction

1 encode(5, {1,1,0,1,0,1,0,1,1,0})

5 10 1101010110 | returns {{0,1},{1,2},{0,3},{1,4}}
decode(5, {{1,0},{0,2},{2,3},{3,4},{5,3}})
returns {1,1,0}

decode(5, {{1,0},{0,2},{0,3},{4,0},{5,4}})
returns {1,1,1,0,1,0,1,0}

decode(5, {{2,0},{2,1},{1,3},{4,1},4{5,4}})
returns {1,1,1,0,0,0,0,0}

decode(5, {{0,1},{0,2},{0,3},{4,3},{3,5}})
returns {1,1,1,0,1}

decode(5, {{1,0},{1,2},{2,3},{4,2},{5,4}})
returns {1,1,1,0}
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