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20 /JE 20 32NP INTERNATIONAL Stations
A OLYMPIAD IN INFORMATICS
= 101 Day 2 Tasks

Qé Greek (GRC)

2. Ta0uoi (stations)

H payokokaAid Tou diadikTuou TnNG Ziykatroupng (SIB) atroteAcital ammd 1 6TaBuous, 0TOug OTToIoUG
éxouv avareBei deikteg amd 10 0 péxpl ki To m — 1. Ymdpxouv emiong n — 1 augidpoyol
ouvdeoyol, apiBunuévol amd 1o 0 péxpl kal To n — 2. KaBe olvdeopog evvel U0 dlapopeTIKOUg
0T00uOoUG. AUO OTABUOI TTOU evWvVoVTal JE €va OUVOECHO OVOUALOVTAI YEITOVIKOI.

Mia diadpour) atrd Tov oTaBud T TTPOG Tov OTaBNS Yy €ival pia akoAouBia dIaPOPETIKWY OTABUWY
ag, a1, **,0p, €701 WOTE a9 = T, A, = Y KAl KGOBe duo dladoxikoi aoTrabuoi otn diadpoun eival
YEITOVIKOi. YTTapxel akpifwg pia diadpoury amd oTrolovonTToTe 0Tabud o€ oTrolovOnRTToTE AAAO
oTaBuo Y.

OTtroloodnTToTE OTABUOG T PTTOPE VA OTEIAEl éva TTAKETO dEBOPEVWV OE OTTOIOVONTTOTE GAAO OTOBUO
7, TTOU OVOUACETAI TTPOOPICHOG TOU TTOKETOU. AUTO TO TTOKETO TTPETTEI VA OPOMOAOYNOET KaTd Prikog
NG JOVAdIKAG dIadPOUNG aTTd TO T OTO Y WG €EAG. OewproTe évav oTaBud z oTOV OTT0I0 BPICKETAI
éva TTaKETO PE TTPOOPICHO TO OTABWO Y (2 # ). L€ QUTH TNV TIEPITITWON, 0 OTABUAG 2:

1. ekTeAei pia diadikaoia dpopoAéynong 1mou kKabopilsl To yeIToviké oTaBud Tou z 0 OTToi0g
Bpioketal oTn povadikr dladpopr) atrd To 2 0TO Y, Kal
2. TTPOwWOEi TO TTAKETO O€ AUTOV TO YEITOVIKO OTABUO.

QoT1600, oI oTaBUOI £xOouv TTEPIOPICHEVN PVAMN Kal Ogv atmoBnkeUouv OAOKANPn Tn AioTa Twv
ouvdéouwy oTo SIB yia va Tnv xpnoiydotroifjoouv oTn diadikacia dpouoAdynong.

H &Ik cag doulsid cival va ulotroifoete éva oxnua dpopoAdynong yia 1o SIB, 10 otoio va
atroTeAciTal atré dUO CUVOPTAOCEIG.

e 2NV TPWTN cuvapTtnon divovtal wg €100d01 T0 11, N AioTa Twv cuvdéouwy aTo SIB kal évag
aképaiog k > n — 1. Auti n ouvdpTtnon avadétel oe kGBe oTabud pia MovadiK aképala
eTIkETa peTacu 0 kai k, ouptrepIAaUBAVOUEVWY.

e H deltepn ouvéptnon ulotroiei Tn dladikacia dpopoAdynong 1mou Ba akoAouBolv GAol ol
oTaBuoi, apou avateBouv o1 €TIKETES. TG divovtal pévo Ta akdAouba wg cicodor:

o 8, N E€TIKETA TOU OTABOUOU &TTOU BPICKETAI VA TTAKETO,
o t, n €TIKETA TOU OTOBUOU-TTPOOPICHOU TOU TTaKETOU (t £ S),
o ¢, N ANioTa TwV ETIKETWYV OAWV TWV YEITOVIKWY OTABUWY TOU S.

H ouvdapTtnon TTPETTEl VA ETTIOTPEPEI TNV ETIKETO TOU YEEITOVIKOU OTABUOU TOU S GTOV OTTOIO TTPETTEI va
TTpowBnB¢i TO TTaKETO.

>¢ éva uttomrpoBAnua, n BaBuoloyia TNG Along cag egapTdtal aTTd TNV TIUA TNG PEYIOTNG ETIKETAG
TToU £x€l avaTeBei o€ OTTOIOVONTTOTE OTABUOG (YEVIKA, TTPETTEI VA TIPOTIMWVTAI HIKPEG TIMEG ETIKETWV).
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NETTTOUEPEIEC UAOTTOINONG
MpéTTel va UNOTTOINOETE TIG TTAPAKATW CUVOPTAOCEIG:

int[] label (int n, int k, int[] u, int[] V)

* 7 T0 TTAB0¢ Twv oTaBuwyv oTo SIB.

o k:n péyioTn €TIKETA TTOU PTTOPE] VO XPNOIUOTTOINOE.

e u Kol v: U0 Tivakeg pAKoug m — 1 Tou Teplypd@ouv Toug cuvdéouous. lMa KABe ¢
(0 < i <m—2),000vde0pO0G % EVWVEI TOUG OTABHOUG Pe BeikTeG w[i] kai v [i].

e AuTi n ouvaptnon Tpétrel va emoTpégel évav tivaka L pyfikoug n. NMa kdBe 2 (0 <7 < n — 1)
TO L[z] gival n eTIKETA TTOU avaTiBeTal otov oTaBud pe deiktn ¢. OAa Ta aTtoixgia Tou mivaka L
TpéTel va gival povadikd kal uetagl Tou 0 kai Tou k, CUPTTEPIAAUBAVOUEVWV.

int find next station(int s, int t, int[] c)

e S:n €TIKETO TOU OTOBUOU OTTOU BPicKETAI £va TTAKETO.

e {:n eTIKETA TOU GTABUOU-TTPOOPICHOU TOU TTAKETOU.

e C. éVaG TTIVOKAG TTOU TTEPIEXEI TIG ETIKETEC OAWV TWV YEITOVIKWY OTaBuwy Tou s. O Tivakag ¢
gival Taglvounuévog o augouoa oeipd.

e AUTA n cuvapTNON TTPETTEI VO ETTIOTPEPEI TNV ETIKETA TOU YEITOVIKOU OTABUOU TOU S OTOV OTT0io
TTPETTEI va TTPowONOEi TO TTOKETO.

Kdabe trepimtwon eAéyxou (test case) eplAaupavel Eva i TepIoooTepa avecdpTnta oevdpia (dnAadn,
O1aQOpeTIKEG TTEPIYypa@EéG SIB). TMa pia mepiTrtwon eAéyxou TTou TrepIAauBavel r oevdpla, éva
MPOYPAUMA TO OTIOI0 KOAEI TIG TTO TTAVW OCUVOPTACEIG €KTEAEITAl OAKPIBWG OUO QPOPES, WG
OoKOAOUBWG.

Katd Tnv TTpwTh €KTEAECN TOU TTPOYPANUATOG:

e Houvdptnon label KaAgital r QOpPEG,
® Ol ETMIOTPEPOUEVES ETIKETEG aTTOONKEUOVTAI ATTO TO GUCTNHA agloAdynong, Kai
e nouvaptnon find next station Oev KaAEiTal.

Katd tn deuTtepn ekTéAEON TOU TTPOYPAUMATOG:

* n ouvaptnon find next station WPTTOPE va KANBeEi TTOAAEG QPOpEG. e KABe KANON €va
TUXAio OevAPIO ETTIAEYETAI KAI OI ETIKETEG TTOU ETMOTPEPOVTAI ATTO TNV KAACON OTn ouvdptnon
label o0& autd TO O€evAPIO E€ival QUTEG TIOU XPENOIYOTTOIOUVTAlI COav  €100001 OTn
find next station.

® nouvdptnon label Otgv KOAEgITal.

2 UYKEKPIPEVQ, OTTOIECONTTOTE TTANPOYPOPIEG aTTOBNKEUOVTAI O€ OTATIKEG ] KABOAIKEG peTABANTEG KATA
TNV TTPWTN EKTEAEON TOU TTPOYPAUMATOG deV gival dlaBéaipeg oTn ouvaptnon £ind next station.
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Mapaderyua
OewpnoTe TNV akGAoubn ouvapTnon:
label (5, 10, [0, 1, 1, 21, [1, 2, 3, 41)

YTrapxouv ouvoAikd 5 oTabuoi kal 4 oUvdeopol TToU eVWVouV Ta {elyn OTOBUWY PE OEIKTEG (0, 1),
(1,2), (1,3) kai (2,4). KaBe etikéta ptropei va givai évag aképaiog aro 1o 0 péxpr 1o k = 10.

MNa va avaBéoeTe TIG TTAPAKATW ETIKETEG:

Acgiktng ETikéTa

0 6
1 2
2 9
3 3
4 7

n ouvdptnon label mpémel va emoTpéyel [6, 2, 9, 3, 7]. O1 apiBuoi otV TTIo KATW €IkdVa Oeixvouv
Toug O¢ikTeG (apIOTEPA) KA TIG ETIKETEG TTOU avaTiOevTal o€ KABe oTaBUOS (BeCI).

J | =6

YTT00€0TE OTI OI ETIKETEG £XOUV AVATEDEI OTTWG TTAPATTAVW Kal BewpPraoTe TNV akOAoudn KAAoN:
find next station(9, 6, [2, 7])

AuTO onpaivel 0TI éva TTOKETO BPIoKETAlI OTO OTAOUO e eTIKETA 9 Kal €XEl TTPOOPIOUS TO OTABUO e
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eTIKETA 6. O1 €TIKETEG TWV OTABPWV OTn Sladpor| TIPOg Tov TTPooPICPS tival [9, 2, 6]. ETropévwg, n
kKAfon Oa mpémel va emoTpéwel 2, dnAadh TNV €TIKETA TOU OTAOPOU OTOV OTIOIO TIPETTEl VA
TTPowONBei To TTakéTo (0 oTToi0G £XEI OeikTn 1).

OewpnaoTe AAAN pia duvarr] KARon:

find next station(2, 3, [3, 6, 9])

H ouvdptnon mpémel va emoTtpéyel 3, KABWS 0 OTABPSGS-TIPOOPITHOS HE ETIKETA 3 €ival YEITOVIKOG
TOU OTOBOHOU WE ETIKETA 2 Kal ETTOUEVWG Ba TTPETTEN va AGBEI TO TTAKETO aTTEUBEIG.

[Meplopiooi
e 1 <r<10

MNa kdBe kKARon oTn label:

e 2 <n <1000
e k>n-—1
e 0 <wfi],v[i] <n—1(yiakde 0 < i <n —2)

MNa k@Be kAnon ot find next station, N €i0000G TIPOEPXETAI ATIO HIO AUBAIPETA ETTIAEYUEVN
TTPONYyoUNEVN KANON OTNV label. OewproTE TIG ETIKETEG TTOU TTAPryaye. TOTE:

o s Kalt gival eTIKETEG OUO DIAPOPETIKWV OTABUWV.
e c gival n akoAouBia Twv ETIKETWV OAWV TWV YEITOVIKWY OTABUWY TOU OTABUOU UE ETIKETA S, OE
auouoa oeipd.

MNa k&Be mepimTwaon e€Aéyxou, TO ABPOICUA TWV PNKWV OAWV TWV TIVAKWY ¢ TTou divovTal OTn
ouvaptnon £ind next station dev utrepPaivel Tig 100 000 yia 6Aa Ta oevdpia GUVOAIKA.

YT1rotmrpoBAfuaTa

. (5 BaBuoi) k = 1000, kavévag oTabuog dev £xel TTAvw aTTo 2 YEITOVEG.

. (8 BaBoi) k = 1000, 0 0UVBEOHOG % eVWVEl TOUG OTaBLOUG & + 1 kar | £ ].
. (16 BaBuoi) £k = 1 000 000, To TTOAU évag oTaBUOG £xEl TIEPICTATEPOUG ATTO 2 YEITOVEG.
. (10 BaBuoi) n < 8, k = 10°

- ( )

61 BaBpoi) k = 10°

a B~ WON -

2710 uTtoTTPORANuUa 5 ptropeite va TTapete PePIkn BaBuoloyia (partial scoring). ' Eotw m n péyiomn
TIUA €TIKETOG TTOU ETIOTPEPEl N label o€ OAa Ta oevapia. H BaBuoAoyia cag o€ autd TO
uTToTTPORANUa Ba uTToAOYIOTEI CUMPWYVA JE TOV akOAouBo TTivaka:
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MéyioTn eTikéTO BaOuoAoyia
m > 10° 0
2000 < m < 10° 50 - logs 15 (12)
1000 < m < 2000 50
m < 1000 61

YT1TodeIyuaTiKOS BabuoAoynTic

O utrodelypatikég BaBuoioyntrg diaBdlel TV €i00do wg €ENG:

ypapun 1: r

AkoAouBouUv r TuApata (blocks), TTou kGBe éva Treplypd@el éva aevaplo. H pop@r kaBe TUAPATOG £XEI
W¢ E8AG:

ypapur 11 n k

vooppn 2 +4 (0 <3 <mn—2) wufi] v

ypapun 1 + n:  gq: 70 TARBOG Twv KAACEWV OTNV £ind next station.

vooppry 24+n+j (0<j3<qg—1): =z[j] y[j] w[j]: o Oeikreg Twv oTABPWV TTOU
mepIAapBdvovtal otV j-00TH KARon oTnv find next station: o oTaBUOG z[j] EXel TO
TTAKETO, 0 OTOOPAG Y[j] €ival 0 aTABPOG-TTIPOOPITUGS TOU TTAKETOU Kal 0 OTaBPOG wj] eival o
OTABPOG TTOU TTPETTEI VO TTPOWONOEI.

H £€€0d0¢ Tou utrodelyuaTikoU BaBuoAoynTr gival wg €ENG:

yeaupn 1. m

AkoAouBouv 7 TufuaTta (blocks) TTou avTioTolxouv aTa dl1adoxIKA oevapia Tng €i106dou. H popen kabe
THAMOTOG £XEl WG €ENG:

ypoppn 14+ 7 (0 < 5 < g — 1): o deikTng TOoU OTABUOU, TOU OTTOIOU N ETIKETA £XEI ETTICTPOPEI
ME TNV J-00TH KAoN 0TNV £ind next station O€ autd TO OEVAPIO.

Na onueiwdei 611 KABe ekTéAeon Tou uTTOdEIYUATIKOU BaBuoAoynTr) KaAei Kai Ti¢ dU0O TUVAPTAOEIG,
label Kal find next station.
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