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HHEPIAHYH

H didaokalio kair exucOnon tov ovTKeeVOTTPOPODS TPOYPOLUUATIOUOD TOPOVGICLEL
opKeTéS dvokolieg. Tio v avuuetomion TV JvokoMV avtwv Eyel mpotalel omo
EPEVVNTES KO OLOGOKOVTES 1 XPHOH EKTOIOEVTIKWY TPOYPOLUUATIOTIKDV TEPIPOLLOVTOV Kai
EVOLAOKTIKOV O100KTIKDOV TPOCEYYIoE®WY. 2THYV TOPOLOO. EPYATIO. TOPOVOIGLETOL IO
mpotaon Odwdackalios mov Paciletar otov didaxtikd pukpokoouo objectKarel. H
TPOPINUOTIKY TOV JLETEL THY TPOTELVOUEVY OIOOKTIKI] TPOGEYYION, OAAG Kai T Gyedioon
00 mepifdrloviog objectKarel, mopovoidletor péow g ovalvtikng  mEPIYPAYHS THS
TOPELOS KOl TV OMOTEAECUATWY EVOS GOm0 T0. TEVTE  uabnuata mov vlomowbnkay oto,
mwAololo, e TAOTIKNG e@apuoyns tov ue goitnres evog Tunuarogs IAnpogopixng. To
uobnuo. mwov mapovoialetar ovopépetor o o amo TS Bguehiddels Evvoieg Tov
OVTIKEWUEVOTTPOPOVS TPOYPOUUOTIOUOD, THY EVVOLO, THG KANPOVOLIKOTHTOS, YIO. THV OTOI0!
EYOVY KOTOYPOPEL OPKETES OVOKOAIES KO TOPAVONTEIS. ZVYKEKPILEVO, OTWS TPOKVTTEL
OTO GYETIKEG UEAETES, Ol OMOVOOTTES OVOKOAEDOVTAL VO. YPHGIUOTOITOVY, VO, GYEOLATOVY
KOl VO DAOTOINO0VY KAGOEIS, VO KOTOVONGOVY TH YPHOWOTHTO. TWV KAGGEWY KOl THG
KAnpovouikotntag, kabwmg exions kot ) Ag1tovpyikotyTo. Twv uedoowv.

AEEEIX KAEIAIA: Aidaxtixy [poypopuorionod, aviikeluevootpopng
TPOYPOLYLOTIOUOS, TPOYPOLULOTIOTIKOS LIKPOKOOTUOS

EIXATQI'H

H d1daockoAio Kot 1 €kpanon Tov GVTIKEWEVOSTPAUPOVG TPOYPULUUATICHOD, OTMG
amodewviovy oyetikés épevveg (Carter & Fowler 1998, Holland et al. 1997),
ouvodevetal Oomd TOAAEG OUCKOALES Yo TOVG OWOACKOVTEG KOL TOVG GTOLOUCTEG
avtiotolya. Eva and ta onpoviikdtepa S18aKTiKd mpoPAnate £yKettal 6To Yeyovog 0Tt
N OVTIKEWEVOGTPOPNG TEXVIKN OVATTUENG TPOYPOUUAT®OV €ivol SVGKOAN YL TOVG
GTOVIAGTEG, LLOG KoL EIVaL O AQNPNUEVT, OTTOLTEL VEOLG TPOTTOVG GKEWYNG Kot Elvat o
amoLTNTIKY OGOV APOPd OTIS SLdIKAGIES TG AVAALGTG Kal TNG oxedioong oe oyéon Ue
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NV TEYVIKN Tov dopnpévov mpoypappoticpov (Handjerrouit 1999). Ot mpotdoelg mov
€xouv yivel and epeLVNTEC/SIOACKOVTES VIOl TNV AVTILETONICT TOV SVGKOAIDV OPOPOLV
KT KOPLO0 AOYO GTN (P1OT| EKTALOEVTIKMV TPOYPULUUATIOTIKOV TEPPUALOVTIOV 1)/KOL TN
XPNON EVOAAOKTIKGV Tpoceyyicewv dwackaiiog. H mpdtoon mov eaiverar va €xel
peyaAvtepn amodoyn ivar n podtact tov (Kolling et al. 2003), 6mov ypnoipomoteital o
nepPaiiov Bluel kot n yYAdooo Java.

Xy mapovco epyacio yiveral pio. TpoOTacn Yio TN OB0CKOAIN TV EVVOIDV TOV
OVTIKELEVOOTPOPOVS TPOYPAUUATIONOD, 1 omoia Paciletor otV mPocéyylon ToV
WIKPOKOCU®V.  XUYKEKPYEVE, TPOTEIVETOL 1M YPNOY  TOL  TPOYPOUUUOTICTIKOD
pikpdkoopov objectKarel (ZEvvoyodog 2002) - mov ypnowomotlel T yA®GGO
TPOYPAULOTIGHOD ToL poumdt Karel++ (Bergin et al. 1997) - xot g oepdg tov
pobnudtov - mov cvvodgvovy 10 Aoyopkd. To modaymykd yoapaKTnploTikd Tov
objectKarel eivau (1) évag exodtns doung Yy TNV €UKOAOTEPN OvATTLEN TOV
TPOYPOUUATOV KOL TNV OTOPLYT TNG EMKEVIPMOONG OTLG GUVTOKTIKEG AETTOUEPEIEG TNG
YADGOOG TPOYPOUUOTIGLOD, (2) 1| 0vVapOpa PIMKAOV TPOG TO ¥PNOTN UNVupdTev Adouc,
(3) éva ogbotqua  Svvouikig  TPOCOUOIWONS  EKTEAEONS TWV  TPOYPOUUATOV  KOL
omtikomoinong, to onoio meplapPdavel T dvuvatodtTo ™G PApo Tpog Pupe extéleong
Kot TG EMEENYNLOTIKNG OTTIKOTOINONG, NG EROAVIONG ONANST ENEENYNCED®V GE PLGIKT|
YAOGGO Yoo TN onpacio ™G TPEXOVcag eVIoang, kot (4) o oepd uabnudarwv. Ta
pabnuoto mov &xovv evoopatmbel oto mepiPdilov tov objectKarel mepihappavoovy
GUVTOWT KOl TTEPIEKTIKT Bewpio KOl dpaotnpiotnTes Yio TNV EOIKEINMOT TOV CTOVONCTMOV
HLE TIG £VVOLEG TOV OVTIKELUEVOGTPOPOVS TPOYPULUOTIOHOD, TPV va Tovg {nnbel va tig
YPNOYOTOOOVY YioL TNV avamtuén mpoypappdtev. H Aoy g xotackevng kdbe
dpaoctnpldmrog £xel oG 6TdYo gite va mopovsidost kbbe ddackouevn évvola e GUeco
TPOTOo - cVVIBWOG OTTIKG, OGS Yo TAPASELY LA dSNULOVPYIL AVTIKEILEVOL KOl OTOGTOAN|
UNVOUATOV GE OVTIKEIEVA e TO TATNO KOVUTIDVY, TOVTOYPOVI] ELOAVIOT] TOL KOIIKA
KOl OvVOTopaotacn ™G Asttovpylog otnv 00dvn, eite va odnynost tov opydplo oe
a01EE080 MOTE Vo BEMPNOEL MG PLOIKT] GUVETELD TV VIOBETNGT TOV VEOV EVVOLDV, OTMOG
Yo TOPAdEyHo TNV éVvold NG KATPOVOUIKOTNTOGC. XTN GUVEYEW, AOY® TNg
TMEPLOPIGUEVNG EKTOONG TNG €PYOCING, TOPOLGLALETOL 1| SIOOKTIKY TPOPANUATIKY TTOL
diémel ) oyediaon tov wepidrlovtog objectKarel kot Tov S180KTIKOD LAKOD HECH TNG
TMEPLYPAPNG TNG TOPEiaG Kol TV omotelecudtav tov 2°° and ta 5 podfuato mov
TPOYUOTOTOWONKAY OTO TAAIGLO TNG TAOTIKNG EPAPLOYNAG LE PortnTég £vog TUALOTOg
[MAnpoeopikng Kot eiye ®G oToOYO TN SdUoKOAIR TG EVVOLUG TNG KAPOVOULKOTITAG.

TO ZXEAIO TOY MAOGHMATOX «KKAHPONOMIKOTHTA»

O yevikdg SBUKTIKOG 6TOY0G Tov pabnuatog pe titho «KAnpovoukotnto» givor: 1)
VO KOTOVOTGOLV Ol POITNTEG TNV EVVOLa TNG KANPOVOUKOTNTOC, TO TAEOVEKTILLOTO TNG
dnuovpyiag vEmV KAGGEDV KOl TNG ETOVOYPTCLLOTOINGN G/ TPOTOTOINGTG VITOPYOVGHY
Khdoegwv, kot 2) vo gEokelbodv pe ) dnuiovpyia vémv kKAdcewv kot pefddmv. Ot
Baocwkéc évvoreg ot omoieg avapépetor To  paBnpo  gival  KANpovopKoTnTOo
(inheritance), yovikny kAdon (parent class), dMAwon (declaration), opiopog (definition),
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euPérela teleotn (scope resolution operator) ko Ae&ikd (dictionary). Xtn cuvéyeln
mePLYPAPETAL 1] TOPELD TOV POOPATOG, S1APKELNS SVO SWOAKTIKAOV OPDV.

Apywd, yivetor ovvogon pe to mponyovuevo pddnpa, oto omoio dddydnkav Tig
évvoleg: avtikeipevo (object), uqvopa (message) — puébodog (method) kot kKhéon (class).
Tuykekpyéva, 610 1° pddnua mapovcidcTnke 6Tovg POUTNTEG 0 WKPOKOGHOG KOl TO
Boowd povtého (khdon) pourdt pe dvopa Primitive Robot, to omoio pmopei pe v
KATOAANAN €VTOAT] Vo oG €QOJIAGEL HE POUTOT TOL avtamokpivovtal ota €&Ng
unvopato: (1) oto pvopo move() petafaivovov otny emopevn dwootovpwon, (2) oto
pivopa turnLeft() otpifouv apiotepd xatd 90 poipeg, (3) oto punqvopoe pickBeeper()
ONK®OVOLV HE To pnyavikd tovg ¥épt 1 beeper (Likpd TAAGTIKO KOVO TOL TAPAYEL vl
Nyo — beep) kot TO0 TOMOBETOVV OTNV MYOUOVOUEVN TGAVIO TOLG, (4) OTO Uivupa
putBeeper() Byalovv 1 beeper amd v todvia Tovg KOl TO TOTOOETOOY OTNV TPEYOLTQ
Swotavpwon. Ot portnTég eEoketmnKay pe TIg Tapamdve Evvoles Kot ToV HIKPOKOGLO
He pio ogpd dpacTNPOTNTOV Tov TEPAUPavay: Tn dnpovpyia popmdT Kot TNV
OTOGTOAN UNVUUAT®V GE OUTA YPTCUYLOTOLOVTOS TEXVIKEG Apeong dwayeipiong (Tatdvrag
KOLUTIL) X®PIg v YpAPOUV KOJIKA, TN PNULOTIKN EKTEAEST] £TOW®OV TPOYPAUUATOV KOl
™V avAmTuén TPOYPUUUAT®V GE OUAOES.

Metd and T cOVOEST UE TO TPONYOOLEVO HABNUO XPTCUYLOTOLEITOL TO TAPAIEYNO
100 popumét-talidrdT) TWov  mepapPavetan oty Bewpion TG EVOTNTOG
«KAnpovopukdmron. To mpoPinua datvnodnke oc €&ng: «Eva poumot mpémer va
TPOYPOLOTIOTEL £TO1 WOTE V. TOLIOEDEL O10VDOVTOS UEYALES OmOoTATELS. YToOétovue ot
70 pounot Cexwvaer amd my 1" lewpdpo ko tov 2° Spduo kou wpémet va kivnbei avatolika
kotd. pjrog tov 2°° dpduov yio 10 yihiduetpa (1 Y u=8 umlok), vo onrdoer évo beeper
kol oty ovvéyeio vo kivylel 5 yiu Popeioy. Metd and cvlnmon He TOvg POTNTEG
emonpaiveral 0t M AVON OTo TPOPANUO TPEMEL VO UETAPPACTEL G EVIOAEG TOL
HETAKLVOUV TO POUTOT Katd évo pmAok KaBe @opd, a@old ta popmdt e KAAoNg
Primitive_Robot dev katavoodv v évvola Tov ylopétpov. Avtd onuaivel 6Tl T0
apoypoppo Ba mepthappaver 120 evrolés move() kor Ba €xel v €€\g popen (oTovg
@OUTNTEG TOPOVGLALETAL TO TPOYPALLLLE GTNV TANPT| EKTAGT TOV):

task

{

Primitive Robot Karel (1, 2, East, 0);

Karel.move(); ... // 79 popéc n evioAn Karel.move ()
Karel.pickBeeper () ;

Karel.turnLeft () :

Karel.move(); ... // 39 popéc n evroAn Karel.move () ;

}

Méoo omd TO TAPASELYHO QVTO Ol POLTNTEG KATAVOOUV OTL TOAAES POPES, AKOUN KOt Yo
™ Aon anAdv TPoPANUATOV OTOG TO TPOPANHO TOV POUTOT-TAEWODTY, amatteiton 1
avAmTLEN TPOYPAUNAT®V e TOAD peyaro péyebog e amotédespa va gival SUGKOAN N
KOTOVON O, 1 OTOCQOALATMOGCT Kol TOAD TEPIGGOTEPO 1) TPOTOMOINGH TOLG Yo TNV
enthvon moapdpowwv mpoPfAnpdtov. ETtnv ovcic LE TO TOPASEYHO OVTO Ol QPOITNTEG
avayvopilovv T onuacic NG €MEKTACTG TOV SLVUTOTHTOV TOL BOCIKOV HOVIEAOL
(KAGonGg) poumodT €161 MOTE T POUTAT VO vTaOKpivovTal Kot 6€ dAla pnvopata. Avt
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glvar 1 W0OvVIK] OTWYU) YW VO TOPOVCLOGTEL OTOVG QOTNTEG 1 €VVOlo NG
KAnpovopwottag. Emonpaivetot 6t 1o mpdPAnpa tov kddka mov avorthydnke yio to
TAPASELYLLO. TOV POUTOT-TAEODTN EYKEITOL OTO YEYOVOG OTL 1 ADGT TPEMEL VO KOVEL
XPNON TOV OTOYEIWIOV HeBddwV ¢ Khdong Primitive Robot. [Ipoteivetat, Aomdv mg
Aon oto TpoPAnue avtd 1 dnuovpyia vE@V KAMAGE@Y poumdT OV KATPOVOLOVY TIg
duvatodtreg g KAGong Primitive Robot kau Tig enekteivouv - tpomonoovv. o v
nopovsicon g dvvardtnrog avthg divetar 2" Avon yw o TpdPANUe Tov POUTOT-
ta&dudtn Tov meprhopfavel T Miwon g véag kKhaong Kim Walker, | omoia €yet og
yovikn kKAdon tnv Primitive Robot kot meptiappdver ) véo péBodo moveKLm() mov
EMUTPEMEL OTO, POUTOT VO LETOKIVOOVTOL KaTd 1 yAp. XPnoylomoidvTag T0 TPOYPOLLLLLO
ovtd e€nyodvtal ot £Vvoleg KANPOVOLIKOTNTA, YOVIK KAGoT, AeSKd Kot O TPOTOG
MAwong KAAoewv Kot 0ptopon Hebddmv.

Xm ouvvéyeln ypnoonoeiton n dpacTnproTTE ™G == | |
gvomrag «Kinpovoukoétnto», ote mAaicle g omoiag g &

=y

TapovGlaleTal To TPOPANLLO TOV KGKOVTIGUUTOG GKAALDVY s 'a
(1o poumdt mpéner va kabopicel To. beepers) kou yivetor 2 ==

oulton e tovg eottnTég Yo T Avom tov. Ot porntég 2 I:

UEAETOOV KOl EKTEAODYV dVO TPOYPAUUATO Y10, TO TAPATAVED 4 EI 1' |

npdPAnuo, omd o omoic oto 1° ypnowomolsiton Vol e ————————
poundt g kAdong Primitive Robot, evéd oto 2° éva 12
poumot oG véag kidomng. EmmAéov, tovg (nteiton va

EMAEEOVY Vol OO T 2 TPOYPAUIOTO TPOKEUEVOD v KOTELOOVOLV Vol POUTOT Vo
GKOLTIGEL [0l OKOAO e 15 OKOALG Kot VO OITIOAOYHGOLY TNV AAVTGN TOVG.

O KOOWKOG TNG TOPOTAVE® SPacTNPLOTNTUG SivETaL GE EVTLTN LOPOT KOl Ol POITNTEG
KaBodnyovpevol amd Tov SIOACKOVTA YPNGLULOTOLOVV Tov £KOOTN dopng Tov objectKarel
YW VO LETAPEPOVY TOV KAOJIKO, EVAD GTN GLVEYELD KAVOLV dopBdoelg oty KAJoT).
21606 pog eivor 1 eEotkeimon TV PoTNTOVY e Tov €kdOTN doung Tov objectKarel mpwv
EEKIVIIGOLV VoL ovaTOGGOLY LOVOL TOVG TPOYPEALUOTA L KAGGELS.

Metd o TEPUG TV SPAGTNPIOTATOV SIVETOL GTOVG POLTNTEG TO PULAO EpYaciag mOv

nmeplapPfavel Tig 600 AOKNGEIS TOL TEPLYPAPOVTUL OTI) GUVEYELN:  ° o

1" Aoxnyon: Na Onuovpyioete wia véo kldon ue ovoua * E} =
AugmentedRobot, ta pourot ¢ omoiag Bo. eivar 1kovd va jii L g
avtamokpivovtar ota unvouote: 1) turnRight: otpifovrac decic  ~@ T

xoza 90 poipeg, kar 2) turnAround: kavovrag otpopn 180 uoipdv. :EE

2Ty ovvéyelo vo. ONUIOVPYNOETE 4 POUTOT, OTWS POIVETOL OTHV 1=I |
Simhavii Eicova, kar va oteilete oe kGBe éva amd avté 10 Wivous  Smmsmes————

turnRight. 1
O my0iog KAOSIKAS TOL TPOYPALLLATOS TOV KOAOVVTOL VO avaTTOEOLY 01 POITNTES Kot
ot otéyor g 1™ doknong ivor ot e€ng:
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class AugmentedRobot:Primitive Robot | task

{ {
void turnRight () ; // Anuioupylo KoL opy LKOmoinon Twv
void turnAround () ; // oaviixkelpéveov (poundt) .

}; AugmentedRobot Nik (4, 1, West, 0);

void AugmentedRobot::turnRight () AugmentedRobot Marta (2,3, South,0);

{ AugmentedRobot Josef (4,5,East,0);
turnLeft () ; AugmentedRobot Baso (6,3,North,0);
turnLeft () ; //AIOCTOA TOU unvupotog turnRight
turnLeft () ; //ota popmndt.

} Nik.turnRight () ;

void AugmentedRobot::turnAround () Marta.turnRight () ;

{ Josef.turnRight () ;
turnLeft () ; Baso.turnRight () ;
turnLeft () ; }

}

¢ O Paocwdtepog 6TOXOC LTS TG doknong eival va egokpifwbel av emoinBedetan to
oounépacpe tov (Holland et al., 1997) ot omoiot avoeépovv oOtt pion amd TIg
TOPAVOTGELS TOV QOTNTAV VoL 1 TAVTION THS KAGGNS KOL TOV GVTIKELPEVOL 1] TO
ovounépacpa tov (Carter & Fowler, 1998) ot omoiot avagépovv 41t 0 dLay®PLopidg
RETAED TOV UVTIKEIPEVOV KOL TOV KAGGe@v dgv dnpiovpyel mpofinpe ctovg
povmtég. Ot epwtioels mov evdgyolévag Ba dtatvmbolv Kot ta zpoypduuate Tov O
avortuxBovv Oa pog EmTPEWOVY VA JIOTIGTOOOVUE TOLO OTO TO. DO AVIIKPODOUEVA
OVUTEPCOUOTO. ETOANOEVETAL.

o H whdon mov Ba onuiovpynoovv ot portntés Ba ypnoorombel oe emdueva pabnuazo.
@G YOVIKT] VEOV KAGCE®V, TPOKEUEVOD VO KOTOVONICOVY Ol POITNTEG KOAVTEPO TNV
vvol NG KANPOVOUIKOTNTOG KoL TO TAEOVEKTHHOTO NG OMuovpyiog KMo
(kKhdoemVv) Tov pmopel va emavoypnoiporotnoet.

2" Acknon: O Karel amopdoice vo doviéwel oe pio. i

, . , , , § I__4§2
etaupia kabapiotyrag. To kobnxov tov gival va oTp@vel Wi

’ e ’ 7 ’ 8
xohd (prioyuéva. omé beepers) oe ktipio. wov vmapyovv &
atov K6opo tov. I pdye éva mpoypapuo mov kabodnyei tov !
Karel ot0o otpwoiuo tov yodiod oo KTipio mov QoiveTar s i
oty owmAavy  Ewova. Aev  mpémer  ve  vmdpyovv s E
«eloyrauoray oro yali, yeyovog mov onuoiver ot o Karel 3 i
mpénel va tomobetei povo éva beeper oe ke ywvie tov @

. . , , 158
oradpduov. O Karel Cexivael Ty amooToln 100 €YOVIOS  fimmmmmmmsms e
oTNY TOAVTO. TOL 000, aKpifias beepers ypeialovroi. teaa sy b e

O myeiog KAOIKAG TOV TPOYPALLOTOS KAl Ol 6TéY0L TG 2NG Goknong etvat ot e&ng:
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class putBeeper () ;
CarpetlLayer:Primitive Robot move () ;
{ }
void carpetOneHall () ; void Carpetlayer::carpetFourHalls ()
void {
carpetFourHalls () ; carpetOneHall () ;
}: turnLeft () ;
void carpetOneHall () ;
CarpetLayer: :carpetOneHall () turnLeft () ;
{ carpetOneHall () ;
putBeeper () ; turnLeft () ;
move () ; carpetOneHall () ;
putBeeper () ; turnLeft () ;
move () ; }
putBeeper () ; task
move () ; {
putBeeper () ; CarpetlLayer Karel (9, 2, South, 28);
move () ; Karel.carpetFourHalls () ;
putBeeper () ; }
move () ;
putBeeper () ;
move () ;

¢ O Baowkdtepog 61dx0g ™G 2™ doknong eivan 1 eloikeiman twv portntdv ue m diwon
KAGoEWV Kol TOV 0piouo uedodwv, kabmg eniong Kot pe t d1opbwon tovg.

o O 0pioudg 100 TPOPARUOTOS TIOTEVOVUE OTL JEV TPETEL Vo, ovapépetol otov Karel - Kot
YEVIKOTEPO, VO YPNOLUOTOOVVTOL EKPPACES ONWC «I pdye éva mpoypouuo mwov
xabBodnyel tov Karel...» mov emovaiappdvovior coveydc oto Pifiio “Karel++: A
Gentle Introduction to the Art of Object-Oriented Programming” (Bergin et al., 1995)
- y1aTi eVOEOUEVIIS va. INuIovpynbel n Tapovonon Ot N KAGOH KOl TO GVTIKEIUEVO EIval
EVVOLES TOVTOONUES, EIOIKG OTAY OTIC TEPLOGOTEPES O.OKNOEIS ONUIOVPYEITOL EVO. HOVO
ovTiKeiuevo oG ogoouevns kiaong. AvtiBeta, mpémer va toviletor 6Tl puo KAdom
pmopel v pag egpodidiost pe O6ca oviikeipevo Bélovue epeic, ypNOLLOTOIOVTOG
EKQPACELG OTWG «Anuiovpynoe pia véa kldon mov Qo puag epoolaoel ue poumToT Kava
va....». Qot660, 6TV Goknon vty to TPOfANUe Sturddnke OmOG VTAPYEL GTO
npoovapepBév BifAio yioti OElape va S10MIGTOGOVUE AV Ol POLTNTEG KATOVONGOV TNV
&vvola Kol T1 XPNOLOTNTO TG KAGoNS, 0omtoTe Ba dnpovpynoovy o véo kKAdon, 1 av
B0 Avoovv To TPOPANU Y®pPig T dnovpyia vEAG KAAOTS.

TA XYMIIEPAXMATA TOY MAOGHMATOX

1t ovvéyela Topovstdlovial To cvpmepdopota mov eEnxbnoav oto 2° pdbnpe g
MAOTIKNG  €pappoynis otnv omoio ovppetelyav 19 @oumtég tov  Tunupotog
Epappoouévng IIAnpoopikhg mov yopictnkav o 10 opddec. O 5 mpdreg opddeg (n 3"
omotelovviay omd 1 dropo) omotehovviav omd ¢@oumtéc tov B’ Efaunvov, ot 3
emopeveg amd eoltntég Tov A’ e€apnvov kot ot 2 tekevtaieg tov T’ e&apnvov. Olot o
QoutNTéG eiyov amotdyel otig e&etdoelg Tov padnpatoc «IIpoypappatiopnds I» mov €xet
MG OTOYO TNV EICUYOYT TOV POLTNTOV GTO JOSIKACTIKO TPOYPOUUATIGHO He TV Pascal.
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Emudéov, ot pountég tov A’ ko ZT” eEapnvov eiyav mapakoiovdnoetl kot to padnpa
«Avticepevootpagng Ipoypappotiopdcy Kot n tietoyneia Toug (o1 6 and tovg 10) sixe
OmOTVYEL OTIG €EETACELS Kot ALTOD TOL PLabMULATOG.

2rovug [Tivakeg 1 kou 2 mapovordlovtot ta ototyeia mov Tposkvyay and v avdiven

TOV 1030 IKAOV EKdOcEMV (amobnikedovTal avtdpata 6to mepiPdAiov Tov objectKarel)
TOV TPOYPUPUATOV TV ottntdv. Ta cuunepdcpote wov e&nydnoav eivar ta e€ng:

Oleg o1 opddeg ovEmTVEQY owWOTA TPOYPOUUOTE KoL YIo TIGC 2 OOKNOELS, EVO
dnuovpynoay TV apyikn kotdotoon yio vy 2" doknon yopic tpofinuata.

Ocov apopd otn otpatnyikn emilvons mpofinudtwv, N TAEOYNEio TOV eortntdv (8
opddeg oty 1" kot 7 opddeg otn 2" doknon) avantiooel OAOKANPO TO TPOYPOLLLO
KOl GTT) GUVEYELD TO EAEYYEL.

Ta picd mpoypdhppata dev mepiddpfavav kavéva 1 tepthdufavay éva povo Adbog.
evikd, oty mAeloyneio ToV TPoypoppdTOV eviomioTnKay gAdylota Addn, Ta omoia
kot SopBddnkav dueca. Akdun Kou ta Aoyikd LBy mov Jdev odnyodv oe Adby
extédeons  evtomiloviou  dueca. To amotedéopato avtd  PéPota, To  omoia
KOToypaenKay kot 6to 1° uadnuo, Aoy avapevopeve Aoym Tov @IMKGOV HIVORGTOV
AGBovg Kat TV TEYVIK@V oTTiKoToinomg tov objectKarel.

ATO TIC EPOTNOELS TOV SLUTVIMOCAY KoL TO TPOYPALLOTO TOV AVETTUEAY Ol POITNTEG
ywoo v 1" doknon mpokOTEL OTL | AAEWOYN QIO TOV POITNTOV dev ouyyist TIg
évvoleg KAMAGT KOl OVTIKEIPEVO. ZVYKEKPIUEVA, [0 HOVO Ao TIC OUASES SLOTVTWGE,
KOTA TNV avanTuén Tov TPOYPAUIONTOS, GTOV JOACKOVTH EPAMTNOT TOL VIOONAMVEL
v vmapén e ev AdYo mapavonong mov avaeépovv ot (Holland et al., 1997). H
opada oVt PAOTNCE v ypetalotav va onuiovpynoel 4 klaoeig, 660 ONAAON NTAV Kot
T OVTIKEILEVO TTOV EMPETE VO SNULOVPYNOEL.

Oleg o1 opddeg Eekivioav ) 2" doknon dnikdvovrag pio véo kKAGo™, mapdro mov o
opopdg Tov TPOPANUATOS AVOPEPETAL CLUVEXDG GE Eval poumdT pe ovopa Karel kot
dev avapépetor KoBohov otn dnpovpyio véag KAdonc. Mmopovpe Aowmov va
GUUTEPAVOVLE OTL 01 POITHTEG KOTAVONGAY THY EVVOI0. KL TH YPHOWOTHTO. THS KAGOHG.
To Topoamdve amoTteAEGUOTO NTAV AVOULEVOLEVO AOY®D TNG EUOOONG TTOL dIVETOL OTIG
ddaokopeveg évvoleg oto mepBaiiov tov objectKarel. Avapevopevn dev ftav 1
napokdtom viomoinom (opddeg 1, 3 kar 8) g peboddov turnAround() tng 1™ doknong:

void AugmentedRobot : turnAround/()
{
turnRight () ;
turnRight () ;
}

Hopoéro mov éva poumdt Ba avtamokpdsi cwotd oto pvopa turnAround() Oa
ekteréoel €€l avii ywo 000 @opéc o pnivope turnlLeft(). H vlomoinom avty
emPefardvel to TPOPAnna TG Tponyovpevg spmerpiag (Sprohrer & Soloway 1986)
cOUQOVa pE To 0moio M avamtvuén, avakdKA®on Kol Tpocappoyn oxediov Pacileton
0€ TPOVTAPYOVOESG EUTELPIEG. XTN CLYKEKPILEVT TTEPITT®ON gival TpoPavig OTL BAceL
™ eumelpiog amo v kadnuepwvn {mn dev VILAPYEL S1aPOPA LETAED APLOTEPOSTPOPNG
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Kat deE10oTpoPNg avaoTpoeng. Idtaitepo evdlapépov Ba eiye va dovpe mota Ba NTav M
avTidpaoT TV EOTNTAV oV ToVg glyape {ntoet va oteidovv to pvopa turnAround()
OTO POUTOT KoL VO, EKTEAEGOVV TO TPOYPOLLLE TOVG PULOTIKE.

IMivaxog 1: Troyeia and v avélvon tov mpoypoupdtoy vty 1" doknon

AaOn
e s g
£ E 5
2 ‘5. g E T g8 Zrpatnywi Enidvong Hapatnpiosig
2 Of 2 E 2§
© =2 A 1 <€ K<
1) Anpovpyia kAGoNC,
1 AVTIKEWPEVOV Kat EAEYYOC, 2)  YAomoinom g turnAround
1 3 - - 4 . . . .
(1) 21 cvvéyeln amooTéAovy Ta  ypnotpomoldvtag v turnRight
UNvopoTo 6T poundt
5 | o 9 Avdmrvén npqypduuarog Ko
OTN GUVEXELD EAEYYOG
AvamToén mpoypaupatog Kot D Ykonomcfn s turnAroupd
3 2 - - - ? oTh GUVEYELL ELETYO xpnoponoldvtag Ty turnRight
i & VX6 2) Xpnoyonoince oo
1 AvéamToén mpoyplupatog Kot
4 2 - - 6 . .
(1) GTN GUVEXELD EAEYYOG
5 | o 9 Avdmrvén npoypdupmrog Ko
O GLVEYELL EAEYYOG
6 1) Pomcav av ypedletor va
dnpovpyncovy 4 kKhioelg (6oa
1 AvamToén mpoyplupatoc kar - givar ta poundrt), 2) And my 3"
6 9 - (24, 15 > . , ; . .
(1) 56 GTN GUVEELD EAEYYOG LETAYADTTION EIVOL OOGTO, AAAG
7’ 8) OTEAVOVV T0, 2 UNVOLLOTOL OPKETES
’ @opég o€ k@Oe poundt
1) Anovpyio kKhdomng & evog
1 POUTOT, ATOGTOAN LVOLOTOG
7 3 - - 5 & éheyyog, 2) Anpovpyia
(1) . ;
VIOLOT®V POUTOT &
QTOGTOAY UNVOUATOV
3 1 S 9 Avdmrvén npoypdupmrog kot YAomoinon ™mg turnAround'
G GUVEYELD EAEYYOG xpnoyonoldvtog v turnRight
2 1 Avamtuén TpoypappoTog Kot
9 5 - (1, 8 : .
3) (2) GTN GUVEXELD EAEYYOG
1 Avamtuén TpoypappoTog Kot
10 2 - - : .
(1) GTN GUVEXELD EAEYYOG

Hopatipnon: o Topevbécels avapépetat o av&ovtog apBpds g £K300NG TOV TPOYPALLLOTOS
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Mivokag 2: Ttoryeio and Ty ovaAvoTn TV TPOYPOUUATOVY yio Ty 2" doknon

AdOn
AN
g T § E ‘§ 3 g S Zrparnywi Enikvong Hapatnpiiceig
2 &z 2 5 £ 2§
© 2 A 1 < @ %<
To mpdy/pa givar 6wotd 06 TV
6 (4, . 3" petayhdrrion (16 Aemwtd),
1 10 - 567 - (12 2) 23 ?:agzingfs%};gms & OALG KGvouv aAAoyEg (Gvopo
,8,9) ’ N X VX6 KAGong, nebddov) iong Yo va
Sokipdoovv Tov eK6OTN.
Ta 45 Aentd gtvon o xpdvog omd
2 1 - - - - 45 ; M
v amobnkevon g 1™ doknong
) 1) Anovpyio KAGonG-
3 4 @2 ) ) ) 14 pPoOUTOT, ATOGTOAN LN VD-
3 ) HOTog, EAEYYOG, 2) aViT-
&N VIOLOLTOV TPOYP/TOG
2 Avantoén npoyp/tog & . , .
4 4 - - © 1) 18 ot cuvéyeia EAeyyoc Kévovv de&1d6otpopo oTpdoijto
5 4 1 ) 1 . 40 Avantoén mpoyp/tog &  Apyukd tomoBetodv beepers povo
3) (1) GTN GUVEXELD EAEYYOG OTIG YOViEg
6 2 - ) - 1w 3 Avantoén mpoypaupatog
& 61N GuVEKELD, ELEYYOG
7 0 . ) -1 1 Avantoén npoyp/tog &
OTN GUVEXELD EAEYYOG
g 7 1 2 - 1@ 30 Avamtoén mpoyp/tog &  Apyukd tomoBetodv beepers povo
(1) (45) O GLVEYELL EAEYYOG OTIG YOViEg
D An,“ 1ovprle KXU,GT]Q, & OpiCovv pébodo stripes mov
o 2 - . - 24 poumt,2) Amoctohy 5 Bével povo v turnLeft
umvopdrev & EAeyyog pLiap K "l
10 4 - ) -1 2 Avantoén npoyp/tog &  To mpdypappa givol 6ocTd 0md
GTN GUVEYELD EAEYYOG ™mv 2" petayldrrion

e ATO TN GVYKPIGT TOV GUYKEVIPMTIKMV GTOLEI®V Y10l TIG VO OOKNOELS TPOKVTTEL OTL
OAheg o1 opddeg aPlEpwoay TOAD TEPlosdTepo Ypovo ya tn 2" doknon, yopic o
apOLOg TOV HETAYAOTTICEDV KOl TOV TPOPANUATOV TOL OVTILETOTICOV Vo &ivol
Woitepo peyaldTEPOG. AV Kol B0 LITOPOVGALE VO, GUUTEPAVOLLE OTL 1 J10dIKOGIO;
ovartoéng akyopiBuwv axdua kor yio. omia mpofAnuote eivou 1010itepa ypovopopa,
amo TNV LEAETN TV Sad0Y KOV EKOOCEDV TV 8 TPOYPAUUATMOV TTOV 1) AVATTLEY TOVG
Kpamnoe meplocotepa ond 15 Aentd mpoxvmrel ot (1) TO MAPATAVEO CLUTEPUCHQ
woybvel Y Tpetg opddes (2, 6, 9), (2) dbo opddeg (I, 5) dev KoTovoénoav cmGTE TOV
oplopd tov mpoPAnuatos, (3) pio opdde dokipace Tov €KOOTN KAVOVTAS GAANYEG GTO
TPOYPOLLLO, TO OO0 EXOVEPEPE TNV APYIKT LOpeT, (4) pio opdda (10) Pektimoe o
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mpodypappd te. Etvar mpoeavég Aomdv, 6t 1 perétn tov Sadoyikdv eKkd0cEmV TmV

TPOYPOUNATOV pmopel va pog omotpéyel amd v eSaywyn  Aavlaopévov

GUUTEPAGLATMV Kol Vo pag Ponbnoet vo eVIOTIGOLUE TIG TPOYLOTIKEG OSVOKOALES,

TOPOVOTGELG KL TPOYPOLUUATIOTIKEG GUVIOELEG TOV POLTNTAOV.

Amo ™V mapatipnon tov opddmv 0o Oéhape va avaeépovps OTL Eyvav gAAyIoTEG
EPOTNGELG OO TOVG POITNTEG GYETIKG PE TOV TPOTMO SNAMONG TOV KAGGE®V Kol TOV
0popd TV PHEBOd®Y GTO TPOYPOUUATIOTIKO TEPPAAAOV, EVD dev TapoTnpnOnke Kopio
dvokoria katd v avdmtuén tov poypapudtev. Ocov agopd otn 2" doknomn, upio
opado daTHoE EpMTNON Yo TO av B Tpémet To poumoT va tonobetel beeper POVO oTIG
yYovieg 1 katd piKog tov dadpopov. Emmiéov, dvo akodun opddeg avéntoéov opyikd
TPOYpappo Tov TomobeToboe beepers HOVO OTIG YOVIEG KOl TN cLVEYELX TO d10pBrcav
(lowg petd v gpdToN mov dSatvrddnke). Kaid Ba Mrav Aowmdv ot aocknoeig vo
OIVETOL 1] EIKOVO. TOGO THS OPYIKNG 000 KOI THE TEMKNG KOTOOTOONS IOG KOl QaiveTol OTL N
OTTIKT TOLPOVGLUGT) TOV TANPOPOPLAOV YIVETOL TTOAD TLO EVKOAN AVTIANTTY.

Amd v avdlvon tev dedopévav tov 2°° pabnuatog yve eugovig 6t Bo Tpénel va
yivouv kdmoieg S10p0dGES 6T0 SBAKTIKO VMKO. Zvykekpiuéva, otnv 1" doknon
apémet va {nmoBel omd Tovg 6ToVdACTEG Vo 6TEIAOVV €KTOG 0o To pufvopa turnRight()
kot to punvope turnAround() ota popndt. ‘Etct, oty mepintwon mov KAmTOoL QortnTég
viomomoovv ™ péBodo turnAround() ypnowomowdvtag v turnRight() kot oyt v
turnLeft(), 6o pog 600l n duvaTdHTNTO VO SATICTOGOVUE av 1 Prpotiky ektéleon Oa
Tovg Pondnoet vo evtomicovv to mPOPAnua. Emmhiéov, yuo 6Aeg Tic acknoelg: (1) o
0popdC TOL TPOPANUATOG TPEMEL VAL OVAPEPETAL OTN dNUovPYio Hidg KAAGNG TOL
UTopEl Vo LG EPOSLACEL e aVTIKEIIEVA Kat O)L 6To pourmot Karel, yioti evoeyopévag va
dnpovpynBet n Tapavonon 6t KAGon kot avTikeipevo eivar £vvoleg Tavtdonpes, kat (2)
mpémel va divetar 1 eidva TOG0 TNG OPYIKNAG OGO KoL TG TEALKNG KATAGTOOMNG.

EIIIAOI'OX

H dWdackoiio TOV OVIIKEWWEVOGTPAPOVS TPOYPOUUATIGUOD TOPOVCIALEL OPKETEG
dvuokodieg, yeyovog mov 0dynoe otn oyedioon evog peydhov aplipol EKTOSEVTIKGOV
TPOYPUULOTIOTIKAV TEPPAALOVTOV, AAAG KoL OAOKANPOUEVOV TPOTACEDY J1O0CKIALNGC.
v TopovGO EPYOCIC TOPOVGLACTNKE o, TPoOTacn oOldackaAiog Paciopévn ctov
TPOYPOULOTIOTIKO piKpOKoopo objectKarel. Ta amotehéopata TG TPOTNG TAOTIKNG
epappoyng Nrav wwitepa evBappuvIiKd. QoT000, KPIVETOL OTOPOITNTY 1| TEPULTEP®
épevva g mpotabeicag mpooéyyiong dwackoiiag, M omoio TPOYUOTOTOlEITAL GTA
TAO{Cl0L TOV TPOYPAUUATOS €VIGYLONG EPELVNTIKOV opddwv ot [Havemomua
«(TY®ATOPAX II». Zvykekpipéva, Ba yivouv ot amapaitntes 10pOdoels 6To ddaKTKd
VAKO, PdAcel TV amoteAeoUATOV TNG TAOTIKNG EPAPUOYNS Kot Ba TpaypoToroinfovv
TEPOUOTIKEG OdUoKaAlES o€ PortNTEG Le yprion Tov mepiPdAiovtog objectKarel kot ot
cuvéyeln tov mepPdiroviog Bluel yio 1 SdaokoAic TOL AVIIKELWLEVOGTPUPOVS
TPOYPOUPOTIONOD. XTOYOG TG €pevvag avTng &ivar va domiotobel Kotd mOGoV 1o
EKTOLOEVTIKG TTPOYPOUUATIOTIKG TEPIBAAAOVTO TPOGPEPOLY Bonbeta ot SidacKaAiot TOV
OVTIKELEVOOTPOPOVS TPOYPULULOTIGUOD Kol ETMAEOV KATO TOGOV [0, EICAYMYN GTOV
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TPOYPULUOATIGHO TOV XPNGLULOTOLEL KOT™ 0PV TPOYPOLUATIOTIKOVS HKPOKOGLOVS Elvat
TAEOV  OMOTEAECUOTIKOTEPN omd  €KElvEG MOV  YPNOLYLOTOOVV  EMOYYEALOTIKA
TPOYPAULOTIOTIKE TEPIPAILOVTAL.
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