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To Tmapko e Ta ocuvTpIBavia (parks)

Z¢€ éva KOVTIVO TTAPKO, UTTapXouv . ouvTpiBavia, apibunuéva amd 0 éwg n — 1. K&Be ouvtpiBavi
avTIoTOIXEl O€ éva onueld aTo OIBIACTATO ETTITTESO. ZUYKEKPIWEVA, TO £-00TO CUVTPIRAVI

(0 <i < n-—1)ceivar éva anueio (z[i], y[i]) dmou o1 cuvteTaypéveg z[i] kai y[i] eivai dpTiol
aképaiol apiBpoi. O1 B£aeIg OAwV TwV CUVTPIRAVIWY Eival DIAPOPETIKEG.

O TiubBe0g 0 apXITEKTWV £XEI aVAAGBEI VO KATOOKEUAOEI HEPIKOUG dPOHOUG Kal Va TOTTOBETHOE! éva
TTaYKAKI 0€ KGBe Opoduo. Kabe dpduog cival Eva opIfOVTIO 1) £va KATAKOPUQPO cuBUYpaUO TUAKA
MAKOUG 2, Tou oTroiou Ta dkpa gival dUo dla@opeTikd ouvTpiBavia. Or dpduol TTPETTEl vVal
KOTAOKEUAOTOUV £TO1 (WOTE VA PTTOPEI KATTOIOG VA TAEIBEWEI aTTO OTTOIOONTTOTE CUVTPIRAVI TTPOG
OTT0I00ATTOTE GAAO CUVTPIRAVI, KATA PIAKOG TWV dPOUWY. APXIKG dev UTTAPXE! KavEvag OpOUOG OTO
TTGPKO.

MNa kaBe dpouOo, aKPIBWG Eva TTAYKAKI TTPETTEI VA TOTTOBETNOEI OTO TTAPKO KAl VO AVTIOTOIXICTEI
(®dnAadn, va TotroBeTnBei €101 WOoTe va BAETTEl) auTdv TOo Opduo. KaBe TTaykdki TTpETTEl va TOTTOBETNOEi
o€ kamolo onpeio (a, b) €101 WOTe o cUVTETAYUEVEG a Kal b va eival TrepITToi aképaiol apiBuoi. O
Béoeig OAWV TwV TTAYKOKIWY TTPETTEN va gival Sla@opeTiKEG. 'Eva TTaykdki TTou BpiokeTal aTn B€on

(a, b) MTTOPEI VO avTIOTOIXIOTE e Eva OpOUOo POVOo av Kal To SUo akpa Tou dpOuou gival KATTOIa aTTO
taonueia (¢ —1,b6—1), (a—1,b+1), (a+1,b—1)«ka (a+1,b+ 1). Na mapadeyua, éva
TTayKAakl oTn 6€on (3, 3) MTTOPEI va avTIOTOIXIOTE JOVO O€ KATTOIOV aTTd TOug OPOPOUG TTOU OopidovTal
amo Ta € Téooepa eubUypapua TpApara: (2,2) — (2,4), (2,4) - (4,4), (4,4) - (4,2),
(4,2) - (2,2).

Bon6naote tov TiuéBeo va atmmopacioel av gival duvard va KATAoKEUATTOUV dPAUOI Kal TTAYKAKIO £TOI
WaoTe va TTAnpouvTal 6AoI Ol TTapaATTavw TTEPIOPIoHOI. AV auTo gival eQIKTO, dWOTE Tou Wia duvaTtr Auon.
Av UTTdpYoUV TTEPICCOTEPEG AUCEIG TTOU IKAVOTTOIOUV OAOUG TOUG TTEPIOPICHUOUG, OWOTE TOU
OTTOIAdATTOTE ATTO AUTEG.

NETTTONEPEIEC UNOTTOINONG
MpétTel va UNOTTOINCETE TNV TTAPAKATW OouvAPTNON:

int construct roads(int[] x, int[] y)

e x,y: OUo mivakeg unkoug n. Ma kdBe ¢ (0 < 2 < n — 1), To cuvipIBavi ¢ BpiokeTal OTO
onupeio (x[i], y[i]), 6mou o1 ouvteTaypéveg (i) kar y[i] eival dpTiol aképaiol apIBYOi.

» AV n KATOOKEUNR €ival €QIKTA, N ouvdpTnon auTr] TTRETTEN va KAVEI aKpIBWG pia KAAoN oTn
ouvaptnon build (BA. TapakdTw) yia va dwaoel Tn AUon Kal 0TH OUVEXEIA TTPETTEI VA ETTIOTPEQEI
1.
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o Ala@opeTIKA, N ouvdapTtnon auth TpéTel va emoTpé@el 0 xwpig va kavel kapia KARon oTn
ouvaptnon build.
o H ouvdptnon autr Ba kAnBei akpIfwg pia opd.

H uAoTtroinor| oag Ptropei va KaAei TV akdAouBn cuvdaptnon yia va dWOEl Jia EQIKTI) KOTOOKEUR TwV
OpOUWYV Kal pia TOTToB£TNON TWV TTAYKAKIWV:

void build(int[] u, int[] v, int[] a, int[] Db)

* '‘Eotw m 10 0UVOAIKO TTAB0G Twv dpduwWYV TTOU Ba KATAOKEUAOTOUV.

e U, v: 000 TTVAKEG PAKOUG 1M, TTOU TTAPIOTAVOUV TOuG dpOpoug TTou Ba kataokeuaoTouyv. Ol
Opoduol givar apiBunuévol amd 0 éwg m — 1. NakdBe 7 (0 < 5 < m — 1), 0 7-00T6G dpdUOG
ouvdéel Ta ouvtpiBavia u[j] kar v[j]. KaBe dpopog Tpémel va givar éva opifovTio 1 éva
KOTOKOPUPO £UBUYPAPHO TUAKA UAKOUG 2. AUO JIa@QOPETIKOi OPOUOI TTOPOUV VA £XOUV TO TTOAU
éva Kolvo onueio (Eva auvTtpifavi). Otav KaTaoKeuaoToUv ol dpduol, TTRETTEI va gival duvaTd va
TagIOEWEl Kaveig atrd oTroIodATTOTE GUVTPIRAVI € OTTOIOdATTOTE GAAO KATA WAKOG TWV dPOUWV.

e a,b: dUo Tivakeg UAKOUG m, TToU TTapIioTavouv Ta Traykdkia. MNa kdle 7 (0 < j < m — 1),
éva Traykaki TorroBeteital otn 8éon (alj], b[4]), ki avrioToixei oTO dpdpo . Aev pTTopouv va
TOTT08€TNBOUV dUO TTaYKAKIa oTnV idia Bon.

Mapadeiypata

Mapdaderypa 1

‘Eotw n €€N¢ KANonN:
construct roads([4, 4, 6, 4, 2], [4, 6, 4, 2, 4])

Autd onpaivel 611 UTTAPXOUV b auvTpIBavia:

« 10 ouvTpIBavi 0 Bpioketal ot Béon (4,4),
« 10 ouvTpIRGVI 1 Bpioketal otn Béon (4, 6)
« 10 oUVTPIRAVI 2 BpiokeTal ot Béon (6,4),
« 10 oUVTPIRGVI 3 BpiokeTal ot Béon (4, 2)
« 10 oUVTPIRGVI 4 Bpioketal ot Béon (2,4).

Eival duvaTtd va kataokeuaoToUv ol akéAouBol 4 dpduol, Kabévag aTrd Toug oTToioug ouvoéel dUo
ouvTpIRdvia, Kal va ToTToBeTnBouv Ta avTioTolXa TTayKAKIA:
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Ap10u6g Spoépou  ApiBuoi cuvTpIfaviwy TTou cuvdéel O€0n TOU AVTIOTOIXOU TTAYKAKIOU

0 0,2 (5,5)
1 0,1 (3,5)
2 3,0 (5,3)
3 4,0 (3,3)

H AUon auth @aivetal oto akdAouBo oxrua:
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MNa va dwoel auTr) TN AUon, n ouvapTNOoN construct roads TIPETTEI VA KAVEI TNV £EMG KARON:
e build([o, o, 3, 41, 2, 1, o, o1, (5, 3, 5, 31, [5 5, 3, 31])
2Tn OUuVvEéxEla TTPETTEl va eTTIOTPEWE 1.

Mpoo€ETe OTI 0€ AUTA TNV TTEPITITWON, UTTAPXOUV TTEPIOOOTEPEG AUTEIG TTOU IKAVOTTOIOUV TOUG
TTEPIOPIOHUOUG Kal OTI OAeS Ba BewpnBolv cwoTéG. MNa TTapddelyua, gival eTTiong cwaoTd va KANBEi
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build([i, 2, 3, 41, [0, 0, O, O], [5, 5, 3, 31, [5, 3, 3, 5]) KalOTn CUVEXEIQ VO
emoTpagei 1.

Mapadeypa 2
‘EoTtw n €€Ng KAAoN:

construct roads([2, 4], [2, 6])

To ouvtpiBavi 0 Bpioketal atn Béon (2, 2) kai To ouvtpiBavi 1 Bpioketal otn 6éon (4, 6). Edoov
Oev UTTAPXEI TPOTTOG VO KATOOKEUOOTOUV OPOUOI £TCI WWOTE VA IKAVOTTOIOUVTAI OI TTEPIOPICHOI, N
ouvapTnon construct roads TPETEl va emMOTPEPel 0 Xwpig va Kavel kayia kKARon TnG build.

Meplopiopoi

e 1 <n<200000

2 < zli], y[¢] < 200000 (yiakabe 0 < i <mn—1)

z[i] kai y[i] eival dpTior aképaiol (yia kGbe 0 < ¢ < n — 1).

« Agev uttdpyouv dUo cuvTpIRAvia TTou va BpiokovTal oTnyv idla Bon.

YTtrotrpoBAnuaTa

1. (5 Babpoi) z[i] =2 (yiakdBe 0 < i <mn—1)

2. (10 BaBpoi) 2 < z[i] < 4 (ylakdBe 0 < i <m —1)

3. (15 Babpoi) 2 < z[i] < 6 (ylakdBe 0 < i <m—1)

4. (20 BaBuoi) YTrdpxel To TTOAU évag TPOTTOG VA KATAOKEUAGTOUV oI dpOUOI, £T01 WOTE Va gival
duvatd va TagIdéyel Kaveig atmd oTrolodnTToTE CUVTPIRAVI 0 OTTOI0OATTOTE AAAO, KATA UFKOG
TOUG.

5. (20 BaBuoi) Agv uttdpxouv TETPAYwWVa dIOOTATEWY 2 X 2 Pe TEOGEPA CUVTPIRAVIO OTIC KOPUPEG
TOUG.

6. (30 BaBuoi) Xwpig emITTA OV TTEPIOPICHOUG.

YT110deIyhaTIKOG BabuoAoynTng

O utroderypatikég Babuoroyntig diaBadel Tnv €icodo wg €ENG:

« ypoppn 1: n
« ypappy 2 +4 (0 <i<n—1) z[i] y[i]

H €£0d0¢ Tou uttodelyuaTikou Baduoloynth gival wg €EAG:
o ypappr 1:n Tigf emMOTPOPAG TNG construct roads

Av n TIpn €MOTPOPNG TNG construct roads €ival 1 kainbuild(u, v, a, b) KoAtTal, O
BaBuoAoynTig eTITTPOCOETA EKTUTTWVEL:
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e ypappn 2: m
e voappn 3 + 7 (0 < 5 <m — 1) u[j] v[j] alj] b[/]
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