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A. To TpOBANuUa twv xopdwv (A String Problem)

TitAog MpoBAnpatog To MPOPANHA TWV XOPSWV
Xpoviko ‘OpLo 2 SeutepOAETTA

'OpLo MvApung 1 gigabyte

H Adpa Aatpeuel T uttaiBpleg ayopés. To mepaopévo ZaBparto, uttpxe n Rheinaue-Flohmarkt otn
Bovvn, pla amo tig peyaAutepeg uttaiBpleg ayopég otn Mepuavia. Evvoeital étL n Adpa mépace 0An
TNG TN PEPQA EKEL, KAvovTag BoATeG otnv ayopd, talapevovtag TLUEG Kal ayopadovtag Kabe eldoug
nieplepya mpaypata. To TiLo evSLaEpov TIPAyPA TIOU EPEPE OTILTL NTAV PLA PLKPH ApTIa O TEAELO
KUKALKO oxnua. Alyo apydtepa mapatrpnos Opwe OTL oL XOpSEG NTAV aVAKATEUEVEG avTl va glvat

TapAANAeG peta&L Toug.

Mo OUYKEKPLUEVQ, UTIAPXOULV 2 - N TILVELEG KATAVEPNMPEVEG OUOLOPOPYPA YUPW ATIO TO KUKALKO
mAaiolo. KdBe pia and tig N xopdeg ouykpateital otn B€on tng amod Suo Tveleg Kal o€ KABE
Tweda uttapyeL ouvdedepevn akpLBwg pla xopdn. H Adpa dev EEpel TTOAA yLa dpTieg, aAAd €xeL
Bdoipeg uttoPieg OTL oL XopSEG TIPETEL VA €lval OpyavVWHEVEG £TOL WOTE va glval TapdAAnAeg
HETagL Toug. MNa va stopbwoel autd to TpOPANua, armoWacilel va €MaAvAToTOBETNOEL TLG XOPSES
otnv dpma. X kKABe Briua, umopel va BydAeL tn pla akpn plag xopdng amo tnv Tveda tng Kat va
TNV €MaVacUVEECEL TIPOCWPLVA o€ Kamola AAAn mveda. Katd tn Sudpkela tng Sladikaoiag
ETIAVATOTIONETNONG ETILTPETETAL TA AKPA TIEPLOCOTEPWY ATIO Pla Xopdwv va glvatr ouvdedepeva
otnv 6La wvelda, OpwG oto TEAOG Ba TIPETIEL va UTIAPYXEL aKPLBWG PLa Xopsr) ouvsedepévn o KABe
mwveda, kat ol NV xopdég Ba mipemel va elvat tapdAAnAeg petagu Ttoug.

MNapakdtw propeite va Bpeite SVo mapadelypata dpmag pe TapAAANAEG XOpSEG.

AeSopgvou OTL xperadetal TTOAA S0UAELA yLa kKABe Bripa emavatomnobetnong twv xopdwy, n Adpa
BeNeL va ToTtoBETHOEL OWOTA TLG XOPSEG HE 000 TO Suvatov Ayotepa Bripata. BorBnoe tn Adpa va
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Bpel pLa akoAoubia emavatomoBeTNong Twv XopSdwv KAvovtag tov eAAXLoTo aplbud Bnudtwy!

Eloodoc¢

H Tpwtn ypapun €L068ou TEpLEXEL vav aképalo aplBud N, TTou UTIOSNAWVEL ToV aplBpo Twv

xopdwv. Ot xopdeg aptBuouvtal amo 0 éwg N — 1.

Ztn ouvéxela, akoAouBouv N ypapuég, omou n i-ootn ypappn (0 <i < N — 1) meplexel Vo
aKEPALOUG aplBuoug a; Kat b;, TLg V0 TILVELEG TTOU CUYKPATOUV TNV ¢-00TH X0pdr otn 8¢on tng. Ot
Twedeg aplBuouvtal se€ldotpopa amo 0 €wg 2 - N — 1. Ze kdBe mveda, uttdpyel akplBwg pia

xop&n ouvdedepevn.
‘E€obocC

H £€060¢ elval €vag akepatog aplBuog K, Ttou avtlotolyel oTtov eAaXLoTo aplBud Bnudatwy Tou
amattolVTaAl yla TNV OWoTr EMavatomofetnon TwV Xopdwyv oTnV APTIa £T0L WOTE OAEG OL XOPSEG

va elvat TapaAAnAeg petagu toug.

ErumA€ov, tapouoidote K ypaupeg, kaBepia armo TLg oTioleg TIEPLEXEL TPELG AKEPALOUG apLBuoUg p,
S KaL e, TToU UTIOSNAWVOULV OTL 0€ AUTO TO PBrUa TNG AUONG 0ag, TO €va AKPO TNG P-00THG XOPSNHG
TIPETEL va aalpebel amod tnv mweda s kat va enavacuvdedel otnv mvéda e (0 <p < N —1,
0<s,e<2-N-—-1).

InUELWOTE OTL €AV n p-ootr xopdn &ev elval cuvdedepevn pe tnv Tvela s ekelvn tn oTyun, N
amndvtnon oag Ba Bewpeital AavBaopévn.

Eav umdpyouv TeplocdTEPEG Ao pila amaviroelg, YTOPELTE va TTAPOUCLACETE OTIOLASTIOTE Ao
QUTEG. ZNPELWOTE OTL OL PEPLKWG OWOTEG ATIAVTNOELG EVEEXETAL VA KEPSIOOUV KATIOLOUG TIOVTOUC,

oTwg e§nyeltal Lo KATW.
Meploplopol kat BaBuoAoyia

e 4 < N <100000.
d 0§al,bzg2N—1
e 'OAa ta a; kKat b; elvat povadika.

H AUon oag Ba Soklpaotel o€ €va oUVOAO OpAdwy SOKLUWV (test groups), kaBeuia amo TG otoleg
Ba €xeL évav aplBpo movtwy. KABe opdda SOKLPWY TIEPLEXEL VA CUVOAO TIEPLTITWOEWY SOKLUWVY
(test cases). Na kaBe opada Sokipwy, ol Babuol oag kabBopifovtal wg €EAC:

* EQv TO TPOYpPaPPA oadG AUCEL OAEG TLG SOKLHAOTLKEG TIEPUTTWOELG OTNV OPASA SOKLPWYV,
AapBavete 100% twv TOVTWV.

* Edv 1o Tpoypappd oag ev AUoeL TANPWG TNV opdda SoKLwv aAAd €EAYEL CWOTA TOV
EAAXLOTO aApLOHO Bnudtwy ya Kabéva arnd autd, AapBavets 50% twv ovVTwy.
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Ma va kpLBet av n AVaon oag ocuykevtpwvel To 50% Twv TOVTWVY yla pla opdda Sokipwy, Eaptdrat
poévo amo tnv Tt K mou Ba mapouctdoste. H AUon pmopel amAwg va €ayet tnv tun K kal va
teppatioel ) Pmopel akOpn Kat va €EAyeL pLa pn €ykupn akoAouBla Kvrnoewv. ZNUELWOTE OTL N

AUon oag TIPETEL va OAOKANPWOEL EVTOG Tou XpovikoU oplou Kat va teppatiosl cwotd.

Opada BabpoAoyia OpLa
1 14 H xopén 7 cuvéeetal Pe TG TvECeg 2 - 4 Kat 2 - ¢ + 1 yLa OAEG TG ¢
2 16 O aplBpog Twv Bnudtwy Tou anattouvtal ivat to oAU 2
3 12 Eyyudtat 6t uttdpxeL pia Auon otou pa xopdn elvat cuvdedepevn e
TG Tvedeg 0 kat 1
4 28 N <1000
5 30 Xwplig tpodobetoug eEpLOpLOPOUG
MNapadelypata

21O TIpWTO Selypa, pag divetal pla dpma pe TEVTe XoOpSEC. 1o TIPWTo Bripa, n xopdn 4 amooTmdtat
a6 v mweda 8 kat emavacuvséstal otnv Tveda 9. Lo enmopevo Bripa, n xopdn 0 aroomdtal anod
Vv Tweda b kat emavacuvdestal otnv mvela 8. Ito teAeutaio Brpa, n xopdn 1 amoomndrat amd
Vv wveda 9 kal emavacuvdestal otny TveEda 5. Twpa, uTtapxeL akpLBwG pia xopdn ocuvdedepévn
o€ KABe TivECa Kal OAeG oL XOpSEG elval TIapAANAEG peta&l Toug. Autr) n akoAoubia @atvetat oto

TIapaKATwW oxnAMa.

To mapakdtw oxnpa SelyveL TNV apxLKr Kataotaon tng apmag yia ta dslypata 2, 3 kat 4.
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To pwTto Selypa LKaVOTIOLEL TOUG TIEPLOPLOPOUG TWV OPASWY SOoKLPWVY 4 Kal 5.

To Seutepo Selypa LKAVoTIOLEL TOUG TIEPLOPLOPOUG TWV OPASWY SOKLUWV 1, 3, 4 Kal 5.
To tpito Selypa LkavotoLel Toug TIEPLOPLOPOUG TWV OPASWY SOoKLPWY 2, 4 Kal 5.

* To TETAPTO SElypPA LKAVOTIOLEL TOUG TIEPLOPLOPOUG TWV OPASWY SoKLPWV 3, 4 Kat 5.
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Input Output

P O s W

SO N oy D PO
0 J w v u

5 4

01 139
3 2 4 9 3
4 5 2 57
6 7 375
9 8

4 2

14 0 4 6
6 3

5 2

70

6 6

39 361
75 4 1 2
10 2 22 3
06 0 3 4
1 11 545
8 4 156
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