EAAHNIKH ETAIPIA ENIZTHMONQN = 4
NAHPO®OPIKHZ KAI EMIKOINQNIQN
COMPUTER SOCIETY

(05 NANEMHNIOE

5 AIATONITHOE
MAHPOGOPIKHE

32°° NANEAAHNIOZ AIACQNIZEMOZ NAHPO®OPIKHZ

OEMATA TEAIKHZ ®QAZHX

Ofua 1°: AGpoiopa Aiywv [30 Movadeg]

Mac Odiveral pia akoAouBia anoteAoupevn and N BeTikoUC akEPAIOUC
apibpoug X1, X2, ... XN Kal €vac Quolkog apiBuoc K < N. EmiAéyoupe €va
ouveXOHMEVO d1doTnPa TnNG akoAouBiag, €0Tw TOUuG aApIBUOUG Xi, Xi+1, ... Xj
(yia i <£j), 4€oa oTo onoio OPWC va pnv eugavidovral nepioooTepol anod K
dla@opeTikoi aplBpoi, kal Toug abpoiloupe. Tolo €ival To YEYIOTO ABpoIoua
NouU YNOPOUHE va NETUXOUHE KME QUTOV TOV TPONO;

MpoBAnpa:

Na avanTu&eTe €va npoypappa o€ pia ano Ti¢ YAwooeg Tng I0I (PASCAL, C,
C++, Java) 1o onoio Ba diaBadlel Tic TiHeG Twv N kai K kabwg kal Tnv
akoAouBia Twv aplBuwyv kalr 6a eKTUNWVEI TNV aAnavtnon oTo napanavw
EpWTNHA.

Apxeia Eicodou:

To apxeio €1006dou pe Ovopa sumoffew.in cival apxeio KelPevou Pe TNV
€€nc doun. H npwtn ypapun €xel dUo akeépaioug apibpouc N kal K,
XWPIOUEVOUG HE €va kevo diaotnua. O apiBpoc N 6a napioTtavel To nAR6og
TWV aplBPwV TNG akoAouBiag evw o apiBpog K 1o peyioTo emTpentd NARBOG
OIa@OpPETIKWV apliOuwyv oTo dldoTnua nou 6a emiAé€oupe. H endpevn
nepiexel N BeTikoUC akEpalouc aplBPouc, XwpIoKEVOUG ava dUo PE €va KEVO
d1a0oTNua: Toug 0pouc TNG akoAouBiag.

Apxeia EE6dou:

To apxeio €E0dou pe Ovopa sumoffew.out cival apxeio Keigevou rnou
NEPIEXEI Mia POVO ypauun ME évav aképalo aplBud: Tnv andvrnon oTo
napanavw £pwTnua.

MNapadeiypa Apxeiov Eicodou - EE0d0u:

10

sumoffew.in sumoffew.out

10 1 27
95555599 9 17

E&nynon: ApoU K=1, wdaxvoupue To dIACTNMA NOU anoTeAEITAl and CUVEXOMEVEG
ePpavioelc Tou idlou apliBpoU Kal To onoio €xel To HWEYIOTO ABpoliopa. Ta Tpia
ouvexopeva 9 divouv abpoioua 27 kal auTnh gival n anavrnon £0w.
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20

sumoffew.in sumoffew.out

10 3 71
11 17 12 12 17 1 12 19 18 1

E&nynon: Edw K=3. Z1o didotnua 17, 12, 12, 17, 1, 12 epgpavifovral HOVo TPEIG
dlapopeTikoi apiBuoi (1, 12, 17). To dBpoioua eival 17+12+12+17+1+12=71,
Aev undpxel alAo dlAoTnPa ME TO MOAU TPEIG OlaPOPETIKOUC apiBuoug Kal
HeyaAUTepo aBpoioua.

30

sumoffew.in sumoffew.out
7 4 21
1638247
40

sumoffew.in sumoffew.out
9 4 18
123231312

Mepiopiopoi:
e 1< K<NZ<1.000.000
e To aBpoiopa OAwv Twv X; d€ Ba unepPaivel To 1.000.000.000

e [a NEPINTWOEIC EAEYXOU OUVOAIKNG a&iac 10%, Oa cival:
1<N=<1000kalK=1

e [a NePINTWOEIC EAEYXOU OUVOAIKNG a&iac 50%, Oa sivai:
1 < N < 1000, dnAadn n akoAouBia Ba cival oxeTIKa HIKpN

e [a NEPINTWOEIC EAEYXOU OUVOAIKNG a&iac 70%, Oa cival:
X; < 1.000.000, dnAadn ol 6pol TN akoAoubiag Ba ival oxXeTIKa HIKPOI

Mpoooxn! ®povtiote va diaBalete TNV €i0od0 KAl vd EKTUMWVETE TNV
€€000 anodoTika, €101kA av npoypapuaTiete oe C++ i Java.

Mop@omoinon: Xmv ££000, OAeC o1 Ypapupég Tepuatilovv e Eva yopoktmpa newline.
Méywetog ypovog ektéreonc: 1 sec.
Méywotn dww@éoiun pviun: 64 MB.
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Ofua 2°: H reAeuTtaia nioTa [30 Movadeg]

MNaifoupe &va nAekTPoVIKO naixvidl nou anoTteAsital and N nioTeg (enineda
duokoAiac), apiBunuevec and 1 €wc N. To naixvidl EEKIVAEl UNOXPEWTIKA
anod Tnv niota S kal TeppaTideTal HOAIG pTacoupe otnv niota T. KaBe nioTa
YEVIKA JMopei va £xel NoAAEC eEOD0OUC, Nou KABe pia odnyei o kanoia aAAn
niota. MNvwpiloupe OAec TIC €EODOUC Kal, yia KAOe nioTa, EXOUME UNOAOYIOEI
nooo xpovo xpelalOPaoTe yia va <«KivnBoUue» WEOA OE AUTAV Kal va
ByoUuue ano kABe ouykekpipgevn €€000 TnNG. O XpOVOC aAuTOC PMopEi va
dlapepel (OnAadn, av BpiokopaoTe otnv niota 1, eival mBavo va
xpelalopaoTe 3 AenTd yia va Byoupe anod Tnv £€€odo nou odnyei oTnv nioTa
17 ka1 6 AenTd yia va Byoupe anod Tnv £€€0d0 nou odnyei oTnv niota 42).

2T0 naixvidl OHWG UNApPXEl £vag akoua NEPIOPIOPOC. Ynapyxouv OUO OUYKE-
KpIMEVEG nioTeg, N P kal n Q, kal To naixvidl € yag eNITPENElI va NAPE oTNV
niota Q av npwTta dev £XOUME NAsl oTnV nioTta P.

OEAOUPE va OAOKANPWOOUKE TO Naixvidl oTtov eAaxioTo duvaTto xpovo. Ae
XPEIAleTal va TEAEIWOOUWE OAEC TIC MIOTEG, APKei va TACOUUE oTnV T.

MpoBAnHa

Na avanTU&eTe €va npoypapua o€ pia ano Tic YAwooeg Tn¢G I0I (Pascal, C,
C++, Java) 1o onoio 8a diaBadel Tnv Neplypadn Twv NIOTWV Tou naixvidiou
Kal 8a ekTunwvel Tov eAdaxioto duvatd XpoOvo OTOV OMoio PnopoUpe va
OAOKANPWOOUWME TO NaixVviol.

Apxeia e10000u:

To apxeio €10000uU PE Ovopa supgame.in €ival apxeio KEIPEVOU HE TNV
€€Nc doun. H npwTn ypapun Tou neplexel €€ akepaiouc apibuouc N, M, S,
T, P, Q, xwpliopevoug ava duo pe €va kevo diaotnua: N eival To nAnRdog
TwV NIoTWV, M gival To guvoAiko NARBoc Twv €E60wV nNou odnyouv and pia
niora o€ pia dAAn, S kail T €ival n apxikn kai n TeAIkn niota, P kal Q €ival
ol OU0 MIOTEC NOU avapEPEl 0 NAPAnavw MePIOPICPOC.

KaBe pia ano Tic endpevec M ypaUUEG NEPIEXEI TPEIC AKEPAIOUG apibpouc X;,
Y, kal W; XwplopgeEvoug ava dUo He €va kevo didotnpa. H Tpidda autn
neplypagel yia €€0do: naifovrag Tnv niota X; ynopoUue va Byoupe and Tnv
€€000 Y, 0g xpovo ioo pe T; AenTa.

Oewpnote dedopevo OTI Ba ival duvaTo va OAOKANPWOOUNE TO naixVidl.

Apxeia e§odou:

To apxeio €€6dou pe dvopa supgame.out cival apxeio KEIPEVOU HPE TNV
€€Nc Oopn. 'Exel akpiBwC Wia ypapun nou MePIEXEl akpIBWC €vav akepPAlo
aplBuo: Tov EAAXIOTO XPOVO, O AENTA, NOU ANAITEITAI YIA TNV OAOKARPWON
Tou naixvidiou.
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Napadsiyya apxeiwv €100d0u - €§030uU

supgame.in supgame.out
6 916 2 4 17
122

2 32

1 33

3410

358

4 5 3

545

4 6 3

56 12

E&nynon: To naixvidl avTioToixei oTo dinAavod oxnua. Mnopoupe va naioupe TIg

nioTeg Je TNV €€Ng ocipa: 1, 2, 3, 4, 6. Oa xpelacToUpe 2+2+10+3=17 Aentd. O

NEPIOPIOPOC IKAVoMoIEiTal, yiaTi 6Tav TAVOUME OTNV NioTa 4 €XOUNE NON NEPACEI

ano Tnv niora 2. Aegv €ival duvaTo va Ta KATAPEPOUHE g€ AlyoTepa ano 17AenTa.

Meplopioyoi:

e 2 <N <60.000,1=<M<200.000

e 1<S<N,1<T=<N,S=*T

e 1<P<N,1Q=N,P+Q

e 1<X;<N, 1LY, SN, Xi+Y,

e 1 < W;<£50.000

e [a NeEPINTWOEIC EAEYXOU OUVOAIKNG a&iac 30%, n BEATIoTN diadpoun anod
TNV niota S npog Tnv niota T d€ Ba nepvasl ano Tnv niota Q.

Mpoooxn! ®povTtiote va diaBadlete Tnv €i0000 KAl VA EKTUMNWVETE TNV
€€000 anodoTika, €101kA av npoypapuaTilete o C++ 1 Java.

Mop@omoinen: v ££060, OLeG Ol YpappéS Teppatifovy pe éva yapaktipo newline.
Méywotog (povog ektéleong: 1 sec.
Méyiwotn dwOéoyun pvijun: 256 MB.
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Ofua 3°: Push-Complement-Reverse [40 Movadeg]

Mac divetal pyia akoAoubBia anotehoupevn and N apiBpolc Xi, Xz, ... Xy NMOU
kaBevag avnkel aoto oguvoho {0, 1, 2, 3}. MaiCoupe TO €ENC naixvidl yia
€vav naiktn kal dUo pUAAa xapTi (To aploTepo kal To OeEI0):

1. Zekivaue ypagovTtag Tnv akoAoubia Twv apiBuwyv OTo apioTEPO XAPTi.
To 0g€16 xapTi €ival Kevo.

2. EmA&youpe pia anod TiIC akOAOUBEC TPEIG KIVIOEIG:

e 'p’ (push): oBnvoupe ToVv nNpwTto apibud TNG akoAoubiag Tou
aplioTepoU XapTioU Kal ToV YPAPOUUE TEAeUTAio aTo OeEIO XapTi.

\ 7

e 'c’ (complement): avTikaBioToUhe OAOUG Toucg apiBuouc Tou
apiotepoU XapTIOU HE TOUC CUMMANPWHATIKOUC TOUC wC npoc 3.
AnAadn, o apiBpoc x avTikabioraTtal and 3—x.

e 'r’ (reverse): avTIOTPEPOUME TN OIpd TwV apliOpwv Tou Oe€iov
xapTioUu. AnAadr o NpwTOC YiveTAl TEAEUTAIOC, K.O.K.

3. To naixvidl TeAeiwver o6Tav dlaypa@ouv OAol ol apiBuoi and ToO
apioTepo xXapTi.

4. O naiktTng kepdilel av oTnv akoAouBia apiBpwv Tou de€loU XapTiou
oTo TENOG Tou naixvidiou oAa Ta 0 BpiokovTdl O YEITOVIKEC BEOEIC,
OAa Ta 1 o€ YEITOVIKEG BEOEIC, K.O.K.

O okonoc¢ pag €ival Quoika va Bpoupe pia akoAoubBia KIVIOEWV HE TNV
onoia o naiktng va kepdilel. 'OpwC:

e Av auTO HNOPOUHE VA TO KATAPEPOUUE HUE NEPIOCCOTEPOUC TOU EVOC
TPONOUG, BEAOUME va KAVOUUE TIG AIYOTEPEG dUVATEG KIVIOEIG,.

e TeEAOC, av Kal AuTtO PNOPOUME va TO KATAPEPOUHPE HUE MEPIOCTOTEPOUC
TOU €VOC TPOMOuG, EMAEYoUdE TN A€EIkoypa@ika HIKPOTEPN
akoAouBia KIVRoEWV.

Ovopadoupe «BEATIOTN» TNV akoAouBia KivAoewv nou kepdilel To naixvidl
Kal Ikavonolei Ta napandvw KpIThpia.

MNa napadeiypa, ag EEKIVOOUWE PE apxikn akoAoubBia 2, 3, 2, 1, 0. Ac
unoBEgoupe OTI 0 NAIKTNG eMIAEYEl va nailel ouvexela Tnv kivnon ‘p’. TOTe,
OoTO TEAOG Tou naixVvidioUu, n akoAouBia oto de€1d xapTi Ba sivar puoika kal
naain 2, 3, 2, 1, 0. Enopévwe, o naiktng dev kepdilel, kabwc 1o (eUyoC
TWV aplBuwv 2 0 BpiokovTal o€ YEITOVIKEG BETeIC (NapeUBAAAETal Eva 3).

AvTiBeTa, av o naikTng eniAEEel va nai&el TIC NapakaTw KIVAOEIG:
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Kivnon ApioTepd xapri Agéié xapri
2, 3, 2,1, 0
p 3, 2, 1, 02
p 2, 1, 0|2, 3
r 2, 1, 0|3, 2
p 1, 0|3, 2, 2
C 2, 313, 2, 2
p 313, 2, 2, 2
r 312, 2, 2, 3
p 2, 2, 2, 3, 3

(05 NANEMHNIOE
AIATONIZMOE
MAHPOOOPIKHE

TOTE OTO TEAOC Tou naixvidliou TOOO Ta 2 00O Kal Ta 3 PBpiokovTal o€
YEITOVIKEC B€oeic. Enopévwe, n akoAoubBia autn kepdilel. 'Opwc dev €ival
BEATIOTN: n akoAouBia kivicewv ‘pprppp’ kepdilel e€niong kal Exel
HIKPOTEPO WNAKOC.

MNpoBAnHa

Na avanTU&eTe €va npoypapua o€ pia ano Tic YAwooeg Tn¢G I0I (Pascal, C,
C++, Java) 1o onoio B8a diaBadel PEPIKEC apXIKEC akoAoubiec apiBpwyv Kal
yla KaBe pia and auTeg Ba ekTunwvel Tn BEATIOTN akoAouBia KIVACEWV.

Apxeia e100d0u:

To apxeio €10000U PE OVONA PCFr.in €ival apxeio KeIpevou. H npwTn ypapun
nepiexel OUO akepaiouc apibpouc T kar N, XWPIOPYEVOUG PE €va KEeVO
diaotnua. O apibuoc T napioTavel To NARBOC Twv akoAoubiwv nou BOa
akoAoubBnoouv, evw o0 apiBudc N napiotavel To NARBoC Twv apliBPwv KAbe
akoAoubBiac. KaBe pia and Tic endpevec T ypappec nepiexel N api®poug
XWPIOHEVOUG ava dUo HE eva KevOo d1A0TNHA: TOUG OPOUG X1, X2, ... Xy Miag
apxIkng akoAoubiag, onou x; € {0, 1, 2, 3}.

Apxeia e§0dou:

To apxeio €€6dou pe Ovoua pcer.out cival apxeio kKelyevou He TNV €ENG
ooun. ‘Exel akpiBw¢ T YpAMMEC Nou KABe pia nepiExel Tn BEATIOTN
akoAoubia KIVACEWV yia TNV avTioToixn apxikrn akoAoubia Tng €100dou (BA.
napandavw). O1 oupBoAooelpec auTéG Oa anoTeAouvTtal anod Ta ypapparta

\pI’ \CI KGI ‘r,.
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Napadsiyya apxeiwv €100d0u - €§030uU

pcr.in pcr.out

6 5 TBC
13102

11302

03303

21132

10301

11313

Meplopioyoi:

e 1<T7T<20,1=<N=<100.000
e T-N < 100.000
e [Ma nNepINTWOEIG EAEYXOU OUVOAIKNG a&iag 50%, B6a givar 1 < N < 100

Mpoooxn! ®povtiote va diaBalete TNV €i0od0 KAl vd EKTUMWVETE TNV
€€000 anodoTika, €101kA av npoypapuaTiete oe C++ i Java.

Mop@omoinon: Xmv ££000, OAEC o1 Ypappég Tepuatilovv pe Eva yopoktpa newline.
Méywetog (povog ektéheong: 2 Sec.
Méywotn dww@éoiun pviun: 256 MB.
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NA AITANTHXETE KAI XTA TPIA OEMATA

AIAPKEIA EEETAXHX TEXXEPIX (4) QPEX

KAAH XAY EITIITYXIA

AKoAov00V0V ypriorueg 0onyisg !

ALaBdote TLC arROAOUOEC NUPATNPHOELC NMPOCEKRT LRA!

v EpwTnoeig nou agopoulv TIG napatnpnoeig auteg dev Ba anavtnBbouv. H mioTn TRpnon Twv
ava@epoPeVwY odnylwv ival anapaitnTn.

v 01 avagpepduevol os kaBe Bfua xpovol eivalr evdelkTIKoi. H enmiTponr MMopei va Toug
QUEOUEIWOTEl NPOKEINEVOU Va €NITUXElI KAAUTEPN KAIHAKWON TNG BaBuoAoyiac.

1.

>TnVv apxn Tou nnyaiou KwdIKG oag, Ba nNpEnel va XPnoIUOonoINOETE TIC ENIKEPAAIDEC,
avdaAoya pe To NpOBANua ny.:

/*

USER:
LANG:
TASK:

*/
/*

USER:
LANG:
TASK:

*/

(*

USER:
LANG:
TASK:

*)

/*

USER:
LANG:
TASK:

*/

username
C
sumoffew

username
C++
sumoffew

username
PASCAL
sumoffew

username
Java
sumoffew

yla kwdika o€ C

yla kwdika og C++

yia kwdika o PASCAL

yla kwdika o€ Java

'EAeyxoc Tipwv dev anaiteital. O1 TINEG TWV apXEiwV EAEyXOU €ival NdvTa £YKUPEC.

To ouoTnua a&ioAodynong «TpeExel» o Linux. Xag¢ npoTeivoupye va OOKINATETE TIC
AUosgIg oag aTo cuoTnua. 'Exete dikaiwpa noAAanAwv unoBoAwv HEXP! TO TEAOG TOU
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dlaywviopou. MeTd and kabes unoBoAr 6a AapBavete Tnv agloAoynon Tng AUong oag,
O€ TUNUAd Twv Apxeinv EAEyxou.

4. O1 eNIAOYEC TOU PETAYAWTTIOTN Mou XpnoigonoloUvTal yia Tn BaBuoAdynaon eivai ol
€&ne:
e (C: gcc -std=c99 -02 -DCONTEST -s -static -1m
e (C++: gt++ —-std=c++11 -02 -DCONTEST -s -static -1m
e Free Pascal: fpc -02 -dCONTEST -XS
e Java: javac

5. To Linux &exwpilel peTa&U kepaAaiwv kal nelwv ypaupaTwyv. EAEYETE OTI Ta ovopaTa
TwV apXeiwv €10000U Kal €EOd0U eival ypauueva Pe piIkpd (nedd) ypauuara.

6. Ta npoypauuaTta oag nNpEnEel va eNoTPEPOUV WC KWIIKO €EODOU TO PNJEV.

MNa npoypappatiopo o C kal C++ n ouvaptnon main() npé€nel navra va Tepuarilel
ME TIG eVTOAEG "return(0);" n "exit(0);".

8. OI npoypauuaTioTeC o Pascal npénel va xpnoigonoioUv Tnv evroAn "halt" povo e
KWOIKO €£000U To UndEv (Hovo dnAadr pe Tnv popen "halt;" f) "halt(0);").

9. To npoypauua a&ioAoynong Ba €EeTdoel TNV TIMN MOU ENICTPEPElI TO NPOYPAUNAG odac.
Eav n Tigf autn dev €ival pndEv, TOTE To npoypauua dsv 8a Babuoloynbei yia To
OUYKEKPIPEVO test.

10. Kavévag daANOC XapakTnpaG €KTOG TOU XapakThpa veag ypaupng (newline)
(xapaktrnpac OA oto ASCII ekppacuevo oTo dekasEadiko ouoTnua apibunong, \n yia
npoypaupartiotreg C, C++ n Java, $0A yia npoypaupaTioTeg Pascal) dev 6a undpxel
META TOV TEAEUTAIO ApIBUO KABE ypauung Twv apXeiwv €106dou kal eE6dou. AnAadn,
Kabe ypauun Twv apxeiwv €100dou kal €EO0douU, cuunepIAauBavopevng Kal TNng
TeAeuTaiag, TeppaTideTal Je TOV XAPAKTAPA VEAG YPANKNAG ONWG OpioTNKE Napandavw.

11. Tia npoypapuaTiopd os Java, To apxeio nnyaiou KwdIKa NPENEl va NEPIEXEI HOVO Wia
public class, pe ovopa To idl0 PE TO KwOIKO Ovopa Tou npoBAnuatoc (Me nela
ypaupara, n.x. sumoffew). To apxeio npenel va ovopaleralr Pe 1o idlo dvoua Tng
KAAGong kal kataAngn .java. Av xpelaoTei va opioeTe eninAéov kKAAoelg, 6a npénel va
(PPOVTIOETE va unv eivai public.

KaBe anoneipa KakOBoUANG €100d0uU 1| akdua Kal eEepelivnong Tou CUCTANATOC, EKTOC TNG
napexouevng dienagpnc, 6a evronileTal kal 6a eniBaAlovTal KUPWUOEIC.

Me Tn guvepyaagia:

ApioToTeAegiou TMavenioTnuiou ©Osooalovikng, EBvikoU kal KanodioTpiakoU [MavenioTnuiou
ABnvwv, EBvikou MeTooBiou MoAuTtexveiou, MavenioTnuiou Alyaiou, MavenioTnuiou Iwavvivwy,
MavenioTnuiou Matpwv, MavenioTnuiou Meipaiwg, TEI ABrivac.
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