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Kavete Ti¢ katdAiniec tpomomomaoelg Kot d1opbmcelg 6to mponyoduevo npoypappa (2n oepd, doknon 2)
Kol ypayte éva mpdypoappo oe Pascal to omoio Oo kdvel Ohec Tig apl@untikég mpalels pe KAGSHOTO
(mpdobeom, apaipeon, moAlamiaciocuo, dwipeon). To Tpdypappe avtd Ba Tpénet va:

e Awpdlel amd v TpdOTN Yo TG 16650V To TAN00¢ N TV Tpd&emv mov TPEMEL VoL Yivouv.

o  Awfalel amd kabe pio amd tig emdpueveg N ypapupég o dedopéva yio Ty ektédeon piog tpdéng, dniadn:
— 10 oOuPoro TG TPAENS (Evav yapakthpa omd Tovg +, —, *, /)
—  TOV aplOunTN Kot TOV TOPOVOLAGTH TOV TPADTOV KAAGLLOTOG
— 7OV aplOunTn Kol TOV TOPOVOUAGTI TOV OEVTEPOV KAAGLOTOC

o Eléyyer ta dedopéva mov eicdyovtal wote va eEaceariletal n ykopdTnTa TOVG, T.Y.
— Ol TTOPOVOLOIGTES TOV KAIGUAT®V gV TTPEmEL va eivat undevikoi
— ot dwipeon, 0 aptBuUNTAS TOL HEVTEPOV KAAGHOTOG OEV TPEMEL VA, €IVl UNOEVIKOC, K.AT.
— av ta dgdopéva dev glvar £yKvpa, TUTAOVEL TN AEEN “error” avti amoTeEAEGLOTOG TNG TPAENS

e Turdvel pe ) oepd 10 amotéreopa kabe piag amod tig N wpaéelg, Eva og kabe ypapuun g e€d6dov. To
amotéleopa kaOe TpaEng TPEMEL va eLPavifeTol o LOPEN REIKTOV aplOpRod pe amrromompévo KAGona.
Av 1o aképato pépog eivar 0 Ba mpémel va ypaeetat. o wapdderypo, ot petktol apdpol

7E Kol —2—5 Kol T0 KAGopo 7’
16 13

TPEMEL Vo EPEavIfovToL Mg
738
-2 15 16
0 7 13

01OV 01 TpELg aplBuol kaOe ypapupng xwpilovral HETOED TOVG Pe Eva KEVO O1AGTNLO KOl OEV VTTAPYEL KEVO
peta&h Tov TPOCTHOV Kot TOV 2.

Mo vo kdvete v omAomoinon Umopeite va ypnoipomomaoete tov adyopdpo tov EvkAeidn yio tv gdpeon
TOV LEYIOTOV KOWOU dlonpétn Hetald Tov aptBunTn Kol TOL TOPOVOUNGTH TOV OmoTEAEGHOTOC. Oa mpémet
emiong va Ppeite 1o aképaio PHEPOG TOV KAAGUATOG Y1t VO ERQOVICETE TO HEKTO aplfud. Mnv gppavicete 1o
OmOTEAEGLO GE dEKAIKN Lopen)!

Hapaderyuo gicodov.

3 — Ba yivouv cuvolkd 3 Tpaéelg
+1314 — mpodoBeoe 1/3 ko 1/4
*23127 — moAamiaciooce 2/3 ent 12/7
/38 -211 — Owipeoe 3/8 o1 —2/11

Toapddsiyuo eEodov:

07 12 —13+1/4="17/12
117 —2/3x12/7=8/7=1xo 1/7
-2 1 16 — 3/8 +(-2/11)=-33/16 =2 xon 1/16

[Tpoetolpdote 10 TPOYPUULA GOG OTO OTITL. TNV OPO TOL EPYACTNPION, TANKTPOAOYNOTE TO KO VITOPAAETE
10 oto grader.softlab.ntua.gr.
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Aoxnon K. Conflict-Free copporoceipéc ko wivakeg

Motivation: 'Eva mpopAnpa 1o onoio cuvovtdtor cuyvd ota diktvo ThAEmKovovidy givar 6Tl o€ pio dedopévn
TEPLOYN AELTOVPYOVV TOAAEG KEPAIEC, TOAAEG OO TIG OTOIEG EKTEUTOVY GTNV id10. GLYVOTNTO KL £TGL STLLOVPYOLV
mapeRPorég n pio otnv GAAN. Zuyvd to {ntoduevo eivar og 6mol0 oneio Tov Ydpov Kol av tomobetnOel Evag
déktNg vo «PAémery Tovddyiotov pia kepaio yopic mapepPorés and kapio dAAN, vo vrapyel onAadn oe Kabe
VTOTEPLOYT] TOV XDPOL Mio, Kepaia 1 omoio KOTEXEL OMOKAEIGTIKA TN ovyvotnta TV omoio ypnoiponolel. To
TPOPANUe avtd pmopel va povieromomBei pe v Evvola twv conflict-free cupfolocelpdv Kot TVAK®Y OTOV [E
SLPOPETIKA GUUPOAL OVOTOPIGTOVUE SLUPOPETIKES GLYVOTNTES. ZVVNIOWOG 0 GTOYOG LG EIVOL VO ETTUYOVLE TIG
TOPATOV®D TPOSIALYPAPES YPNOLUOTOIDVTAG OGO TO JUVOTOV AYOTEPEG GUYVOTNTEG, ONANOT VO KOTOGKEVAGOVLLE
060 10 duvatdv peyorvtepeg conflict-free cvUBoAoGEIPES ¥PNOIUOTOLOVTAG OGO TO SVVATOV AlYOTEPO GOLPOAA.

Opwpoi: Q¢ ovuPoroceipd (string) opifovpe pio akolovbio cuppoérwv. Q¢ vroovuBorocelpd (substring)
opifovpe pio akorovbio dadoyikdv cuUPOA®V 1 omoin TEPLEYETAL G it GAAN cvpuPorocelpd. o mopdadetypo
pia cvpporocelpd mov oynuotiCetor omd ta cvpPora a,b,c elvar n aabcbbacce, kot pio vroovpporocelpd e M
abcbb. @swpovpe Tmg kdbe cvpPforocelpd eivar pio VIOGVUPOAOGEPE TOL EXVTOD TNG.

Q¢ mivaxa copPporwv opilovpe évav mivako mwov o€ kdbe Béon Tov mEPLEyeTan v cOUBorO. YTOmivoKag
cuuPormv givar évag mivakag copformv Tov TepLEXETAL £ OAOKAT|POV GE Evay AALO VoK.

Conflict-free ovufolroceipo. etvar pio ovpPorocelpd tétoln. ®ote KABe vroovpforocelpd g €xel Eva
povadtkd ocvpporo, omAaadn €va ovuforo to omoio ep@avifetar povo pion eopd. Qg Péitiomn conflict-free
ovpPorooelpd dedopévov unkovg opiCoope v conflict-free cvpPorocelpd avtod TOL URKOLG 1 OTOlN
ypnoyomotel to pikpodTEPo TAN00G dropopeTikadv cvpPforwv. Ily. n cvpPorocepd abacde eivor conflict-free
pfKovg 6, aAld dev etvan PEATIOTN Yot 1) abebab givan emiong conflict-free kot ypnoponotet Ayodtepa copfoAa.

Conflict-Free cvpporoceipéc:

i. Na Bpebei n Bértiot conflict-free cupPorocepd pnkovg 20 yopaxtipov.

ii. Na vroloyiotei ) péyiotn conflict-free cupPorocelpd mov pmopei vo oynuatiotel pe 6 cOpPolra.

iii. No vmoloyiotel n pé€yiom conflict-free cupfoloocelpd mov pmopel va oynuotiotel pe n oouPfolra, divoviog
arodeldn ot givar n PéEyloT.

Conflict-Free mivakeg:

iv. Row-column conflict-free mivaxag givon €évog Tivokag cupPOA®Y Tov KAOe ypapun Kot Kabe GTHAn Tov
etvan o conflict-free cupPorooepd. Na 600¢ei o BéXTioTog row-column conflict-free wivakag dactdoewy 20x20.

v. Na vtoroyiotel 10 péyioto péyebog row-column conflict-free wivako mov pmopel va oynUOTIOTEL Pe n
oVpPoia, divovtag amddeitn o6t etvon To péyioTto.

vi. Rectangle conflict-free mwivoxog givar £vag mivakag cuUPOL®V TETO10G BOOTE KAOE VITOTIVOKAS TOL TEPLEYEL
éva povadikd ovpupolro. Na dobsi o BéLTioTog rectangle conflict-free mwivakag diactdoswy 20x20.

vii. No vtoloyiotel 10 péyioto péyebog rectangle conflict-free mivoka mov pmopel va oynuotiotet e n
ovppoira, divovtag amddelEn o0t givar To PéyioTo.

Ynoocigeis:

1. A@ov kdBe cvpuPorocelpd eivar vrocvpPorocelpd Tov gavtov g, Kabe conflict-free cuppforocepd
nepléyel €va povadikd ototyeio. Kdbe vmosupuforoceipd g apyikng n oroio mepiéyel avtd 10 6TorKEio
TEPLEYEL € OPIOUOD EVA LOVASIKO GTOLYETND.

2. O mo amAidg Tpémoc va dnovpyndei pio conflict-free cupforocelpd PRKovs n ivar PNOLLOTOIOVTOS N
dlapopeTikd ovuPolra, 1o €va petd to dAho. H Béltiotm Adon tnv omoio ylyvoope eival exOeTikd
KaAVTEPN OO QLTY.
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