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MAoRRynon — 36evt. M 512 MB

Yndpyel évac ovvdedepévog un KatevBuvopevog amiog ypa@oc TOMov KAKTOG
(cactus graph)! pe N < 1000 koppovg Kot M axpég. Ot KOpPot Tov £X0VY YPORATA (OL-
BoAiCovTan pe PN aprNTIKOOC aKEPALOLE amd 0 Ewg 1499). Apyikd, 6Aot ol KOuPot £yovy
ypwpa 0. ‘Eva mpoxaBopropévo (deterministic) popnoét ywpic pripn? eepsvvd
TOV Yp&@o Kwobpevo ammd k6ppo oe k6pPo. Ipémel va emoke@tel dGAovg Tovg KOPPoLC
TOLAGY10TOV Pl POPA KOl TN OLPEYELX DX TEPUATIOEL.

To popmoT Eekvd ammd kamolov KOppo, o omoiog Ba pmopovoe va eivat omoloodNIoTe amd
TOLG KOPPOLG TOL Ypdov. Xe KGOe Pua, PAEIEL TO YPWHA TOL TPEYOVTOC KOUPOL KAl T
YPWHATX OAWD TWD YELITOVIKWD KOUPwD 0€ KAmola otafepn oe1pd yra tov TpEyovta
KOoppo (dnhadn, eav emokentel Eavd Tov 1610 KOpPPo B AdPet TN 161 akoAovbia yetTo-
DKWV KOPPwD, akOPX Kl ab T YpWHatd Toug ivat drapopeTikd amd mpw). To popmot
extelel pla amd T akdAovbeg 600 evépyelec:

1. AmogoaoiCel va teppatioet.

2. AMaAéyet Eva véo (1 mBovwe To 1610) ypwHa Yl TOV TPEYOVTA KOO KL OE TIOL0D YEL-
TOV1KO KOPo Oa petakivndel. O yertovikog K6ppog mpoadiopiletar ammd Evav delktn
amd 0 éwg D — 1, 6mov D givat 0 aplBpog Twy YEITOVIKWY KOPPwD.

21n 6edTEpT meplmTwoT, o TPEYwD KOpPog aArdlel ypwua (N mbavwc mapapével To id1o
YPWHK) KAl TO POUIIOT PETAKIVEITAL OTOV €MAEYPEVO YELTOVIKO KOUPO. ALTO emavodap-
BaveTon pEYPL TO POoPmOT v TEPPATIOEL 1) PEYPL va e€avtAndel To dplo Prnudtwy. Av TO
pourdt 6ev £xel emOoKePTeL OAOLG TOLC KOPPOLC TP TEppaTioet 1 av EenepaoTtel To Oplo
Bnuatwy ywpic va teppatioet, yavel. To dplo Prpdtwy eivar L = 3000.

O mpémel v oYEBIACETE P OTPATNYIKN Y1 TO POUIIOT MOV v pmopel va ADOEL TO TIPO-
BAnpa o€ omolovONIOTE TETOL0 YPAWo TOIOL KAKTOG. EmmAéov, Oa mpémel va mpooma-
Onoete va EAAY1OTOIOOETE TOV aPlOPd Twv HLHKPLITWY YPWHATWY IOV YPNOUOIOLEL 1|
Abon oac. E6w 1o ypwpa 0 mavta PETPAEL WC YPNOIOIONIEDO.

VEvag ovvbsbepévog un Katsvfurduevo¢ amAoc ypd@o¢ TOIMOL KAKTOC £ival évacg ovb-
bebepévoc n KatevBvvouEVoC amAoc ypapoc (kabe koupoc eival mpooBaocijioc amo Kabe
aAAo K6p1Po- o1 akuéC eivatl aupibpouec: 6ev Eyel akuéC amod Evav KOUPo oTov EAVTO TOL
(self-loops) h emavaAnyn akuwy) oTov omoio Kabe akun avnKel € TO MOAD Evay AITAO KD-
kAo (évac ammAdc KDKAoC eival Evac KOKAOG mov mepiéyel Kabe kopfo o moAv pia popa).
H axdAovfn eikova mapovolalel Eva TETOL0 Tapadbelyua.

[TAonynon (EAAnVkG) 1/ 6



EJOI 2025 Hpépa 2

, European Junior Olympiad
ITAonynon E in Informatics 2025
@ E)&)ﬂ] l)lK(I Shumen, Bulgaria | 29 August - 04 September

2Eva poundt eivar npokabopiouévo (deterministic) Kat ywpic HVAUDN, av 1 EVEPYELX TOV
e€aptdTal 10vo amo Ti¢ TPEYovoeC £10060V¢ ToL (6nAabn bev amobnkevel bebouéva amo
Bhua oe Bua) katr mavta emAEyel T i61a evépyeia oTav Tov divovtal ot ibiec eioodot.

@h NetTOMEPELEG LAOTIOINONG
H oTtpatnyikn tov poundt O mpémet va vAomoindel we pe Ty ak6Aovdn cvvapTNON:

std::pair<int, int> navigate(int currColor, std::vector<int> adjColors)

A&EYETO WG TAPAPETPOVE TO YPWHIA TOV TPEYOVTOC KOPBOL KAl T YPWHATX OAWD TWD YEL-
TOVIKWD KOpPwv (pe ™ oepd). Ipémel va emoTpépel Eva (€DYOC TOL OIMMOi0L TO MPWTO
otolyelo elvat To PEO Ypwa TOL TPEYOVTOC KOPPOL Ko To HedTEPO gToyEio elvan o bel-
KTNC TOVL YELTOVIKOD KOJPOL 0TOV 0moio mpémel va petakivnOel To popmodt. Avtibeta, av
TO POUIOT MPETIEL DA TEPUATIOEL, ) CLVAPTNOT) MPEMIEL DA EMOTPEWEL TO Lebyog (—1,—1).

Avti 1 ovvdpTtnon Ba KANBel emavoANITIKG yia v eMAEEEL TIC EVEPYELEC TOV POUIIOT.
Eme16n elvon mporaBoplopévn, av n navigate kAnOnke 161 pe K&moleg mapapétpoug, de
B kAnBel moté Eava pe Ti¢ i6iec mapapéTpouvg. Avt'avtod, Ba emovaypnotponoindel 1
IIPOTYOVUEDT) TN EMOTPOENC TNC. EmmAfov, Kabe teoT pnmopel va mepiéyel T < 5 vio-
Te0T (BrapopeTikol ypd@ol Ka/f apylkéC BE0eLg) Ko propel va EKTEAODDTAL TALTOHY POV
(6nAadn To mpdypappd oag pmopetl va Aappdvel evadAAaoodpeveg KANOELG yia Slapope-
TIKGQ vrroteoT). TéAog, ol KAoelg otn navigate pumopodv va ovpPody o€ EEYWPLOTEC
EKTEAECELC TOV IPOYPAPPATOC 00C (0AAG prmopel emiong PEPIKEC YOPEC va GLPIBOLY OTNY
161a ekTédean). O oLVOAIKAC APOPOC EKTEAECEWD TOL TIPOYPAPNATOC 00C ivat P = 100.
Adyw avtwv, To mpdypaupd oag dev Ba mpémel va mpoonabel va mepdoel mANPoPopieg
pneTa&d Hl1aPoPETIKWY KANTEWD.
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Q Meploplopoi

* 3< N <1000

¢ 0 < Xpwpa < 1500
* L =3000

* T'<5

* P=100

‘Q BaOupoAdynon

To kAdopa S twv povddwv mov maipvete yia Eva vonpopAnpa e€aptatat amd 1o C -
TOV PEYLOTO aP1OPo SLHKPLTWOY YPWHATWY oL Ypnoilponolel ) Adon oag (ovumeptiappa-
DOPEDOL TOL YPWHKTOC 0) 0€ OMOL0ONIOTE TECT AVTOD TOL LIOIPOPANIATOC 1) KATIO10VL
TIPONIINITOVIEVOV DIIOTIPOPANIATOC:

* Av 1 AboM oag ammoTtdyEL o€ 0IO10ONTIOTE TEOT, TOTE S = 0.

e Av C < 4, 101 S = 1.0.

« A4 < (C <8 161 S =1.0—0.652

*« Av8< C <21, 10te S =0.42.

* Av C > 21, Tt S = 0.15.
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Q YnomnpofAQMATO
, . Anaittoovpeva EmuAéov
YnonpoBAinpa | Movabeg s N ,
vIompoBA. IIepropropot
0 0 — < 300 To mapdderypa.
1 6 — <300 | O ypdgog eivon éva kOKAOG.!
2 7 — <300 | O ypdyoc eivon éva aoTéPt.?
3 9 — < 300 | O ypagog sivar éva povondrt.’
4 16 2—-3 <300 | O ypagoc etvar éva 6€vdpo.
Olot o1 KOpPoL £Yovy TO OAD
3 YeLTOV1KOOC KOpPouvG Kat 0
5 27 — < 300 KOpBoc amd tov omoiov
Eekwdel to poumdt £xet 1
VYELTODVIKO YpAQoO.
6 28 0—5 < 300 —
7 7 0—6 — —

VEvag ypdgog mov givon KOKAOG £xet akpEG: (4, (4 + 1) mod N) yia 0 <4 < N.
Evag ypdeog mov slvat aotépt £xet akpéG: (0,4) yia 1 < i < N,

3Evag ypdog mov givat povomdtt £xet arpéC: (4,7 + 1) yia 0 < i < N — 1.
YEva 66v6po eivar vag ypa@og ywpic KOKAOLC.

Q Napadsiypa

E€etdote Tov amhd ypdo ormd Ty €lKOVA 0TNY EKQWDNOT), 0 0ToioC €yel N = 7, M = 8
Kol aKPEG (0, 1), (1,2), (2,0), (2,3), (3,4), (4,2), (3,5) Ka (2,6). EmumAéon, pag Ko n oelpd
TWD OTOLYEIWD 0TIC AMOTEC yerTvioong Twy KOpPwr £xel onuaoia, Tig divovue oe avTOV
TOV mivaKa:

Koppoc¢ | I'evtovikoi kopfor
0 2,1
1 2,0
2 0,3,4,6,1
3 4,5,2
4 2,3
5) 3
6 2
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E0Tw OT1 TO pOPIOT EeK1DAEL arrd Tov KOUPo 5. TdTe 0 endpevog mivakag ot pia moOowi
(amotuynuévn) akoAovBia amd evEPYELEC:

# | Xpopata | Koppog KAnon otn navigate Ty emoTpo@ig
110,0,0,0,0,0,0 5 navigate(0, {0}) {1, 0}
210,0,0,0,0,1,0 3 navigate(0, {0, 1, 0}) {4, 2}
igate(0, {0, 4, 0, 0O,
310,0,0,4,0,1,0 2 navigate( { {0, 3}
0})
410,0,0,4,0,1,0 6 'havigate(0, {0}) {1, 0}
igate(0, {0, 4, 0, 1,
510,0,0,4,0,1,1 2 navigate( { {8, 0}
0})
6 10,0,8,4,0,1,1 0 navigate(0, {8, 0}) {3, 0}
i t ’ ’ 41 ’ 1r
7 13,0,8,4,0,1,1 2 navigate(s, {3 0 {2, 2}
0})
8 13,0,2,4,0,1,1 4 navigate(0, {2, 4}) {1, 1}
913,0,2,4,1,1,1 3 navigate(4, {1, 1, 2}) {-1, -1}

Eb6w To poumdt ypnoipomnoinoe éva obvodo 6 Hlakpltwy ypwpdtwv: 0, 1, 2, 3, 4 Kot 8
(onuewwaoTte 0TL TO 0 B €lye PNETPOEL WC ¥PNOIOIOINIEVO QKO Kl OV TO POUIOT Hev
EMECTPEPE TIOTE TO YPpwHa 0, Mo Kol 6Aot o1 KOoppot Eekvody je ypwpa 0). To popmot
ETpete yla 9 emavoAnyelg mpw teppatioel. Qot000, AIIETVYE, PLUC Kol TEPUATIOE YwPig
DO £YEL EMOKEQPTEL TOV KOUPO 1.

I¥nuewwote nwe n KAjon ¢ navigate o emavdAnyn 4 6e Oa ovvéPaive 0TV TIPAY-
poTikOTNTR. AvTO ovpPaivet emeldn elval 10oddvapn pe v KAHon oty emavdAnyn 1,
ondte 0 fadpoAroynTng amAwe Bo EMAVAYPNOIOIOI00D0E TNY TIIT EMOTPOPTNC TNG TLVAP-
oM oo amd ekeivn ™Y KAHonN. QoTtdoo, avtd e€akoA0LOEl v PETPAEL WG ETAVAANYT
TOL POUIOT.

Q EvdelkTIKOC BaOpoAoynTtiG (Sample grader)

O evbelkTIKOG pabuoroyntnig dev Tpéyel MOAAEG POPEG TO IPOYPauId oaC, 0mdTE OAEC OL
KANoelG otn navigate Oa eivat ot {61a ekTéEAEOT TOL TIPOYPAPPATOC TAGC.

H popon g106060v elval n €€ng: Apyika dafdCeton to T (0 ap1lBpog Ty LIOTECT). XN
OLDEYEL, Yl KAOE LITOTEDT:
* T'pappn 1: 600 aképatol - N Ko M;
* Tpoppn 2 +4 (Y 0 < ¢ < M): 600 aképarot - A; Katl B,, ot oroiot elvat ot 600 KOpPPoOL
IOV EvWVOVTAL PE TNV akpn ¢ (0 < A, B; < N).
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O evbelkTIKOC PabporoynTng B eKTLIIWOEL TOV aPlOPo TwD HLAKPITWDY YPWHATWY IOV
ypnopomnoinoe n Abom oag Kat Tov aplfpo Twv PNudtwy mov YpeldoTnKE PV TEPUATIOEL.
EvaAAakTIKA, O EKTUITWOEL £V PRPLPIA OQEEAPXTOC, ab 1) ADOT) 00C AITETLYE.

Q¢ mpoemiAoyt, 0 ePGEIKTIKOC PabuoAoynTiG EKTLUIIWVEL AETTOPEPELC TANPOYOPIEC OYETL-
K& pE To TL BAEmEl Kal KAvel To popndt o€ KGBe emavdAnyr. Mmopeite va arevepyoron-
o€Te TNV mpoemAoyn avth, aAAdlovtag Tnv Tipn Tov DEBUG amd true oc false.
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