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NepiAnyn

H 6daokalia tov Bacikev alyoplBpik®v Sopov oe pabntég katr @ottntég amoteAel pua waitepa
OvOKOAN kat evOlagépovoa Owadikaocia. Ta HmPOyPApPPATIOTIKA avTikeipeva Kat ot Oopég Imov
XpnoporolodvTat yia tov oxediaopd alyopifpmyv etval SOoKoAo va mapovolactody jie oopPatikda péoa
AOy® g agnpnpévng kat dovapikng @ovong tovg. Ta televtaia xpovia éxovv avamtoydel Siagopa
exnadevtikda neptBallovia omrtikonoinong akyopifpwy, ta omoia €xoov wg otdox0 va Pondroovv tovg
pabntég va olkodoprjoovV EMApKei§ aAvAIapAoTUOel yid TI§ IPOYPAPHATIOTIKEG £VVOLEg 1€0A ATIO TV
avdadelln) oNpAvIKOV XAPAKIPOTKOV TV alyopifuwv. Zinv epyaocia aotr) napovoialovrat ta
aroteNéopata TG peAetg plag mepapatikng didaktikng mapépPaong oe padbnrég Avkeioo, oty
evotta g tadwvounong evbeiag avrailayng 1 omoia PAciotnke Ot XPION TOL EKIALOELTIKOD
nepipallovtog omtikonoinong alyopibpov DAVE. Ta anotedéopata avédel§av — onpaviikég
nAnpogopieg yia 1 cupBoAr) Tov Aoylopikod oty eSENSn g akyopdpikg okeéyng T@V pabntov Kat
oty okodounon akyopifumy pe otoxo v emiAvon mpoPANPAT®V TASIVOHNONG IVAK®V.

A£€eig kAe101a: Ormrtikortoinon alyopibpwv, mepipdilov DAVE, mivaxeg, akyopiBpot tadvopnong

Elcaywyn

O npoypappatiopog bIOAOYIOTAOV KAt 1] akyopldpikr) oxediaor cLVIOTODY TO ONHAVTIKOTEPO
KAl OLVAPA TO IO CIICLTTIKO CVTIKEIPEVO TNG eKITaidenong otV MANPo@opiky|. Baoikég
évvoleg omwg etvail 1 petaPAntr, 1 Sour| emAoyng Kat 1 Sopr] enavalnyng, GLOKOAeLOLY
APKETA TOVG pabnTég Oxt HOVO MG IPOG TV KATAVON 0T AN KAl G IIPOG TNV EPAPHOYT| TODG
ywa v emidvon npoPAnudateov (Soloway & Spohrer, 1989; Jimoyiannis, 2011; Robins et al.,
2003). ITwo obvbeteg évvoleg, ommG etvat ot dopég dedopévmv Kat ot alyopBpot emeCepyaoiag
TOoug, elval Aavapevopevo va  OLOKOAEDOLV  AKOHIN IEPLOCOTEPO  TOLG  APXIPLOVG
npoypappartiotég (Danielsiek, 2012). Zopeova pe pla peydhn €pevvd IMOL €yve amIo
kabnyntég ITAnpogopuwkr)g (Dale, 2006), Svo amo Tig £vvoleg IOL SDOKOAEDOLY MIEPLOCOTEPO
TOLG POLTNTEG OTOV IPOYPAPPATIONO elvatl ot Sopég emavANYng Kat ot IiVAaKeg, ot oroiot
arotehobdy Vv npetn dopr) edopévav pe TV omoid épxovtdl oe ena@r) ot gottntég. Ilave
otig 6vo avtég Paotkég évvoleg xtifovrat ot akyopdpot avadnnong Kat tagvopnong, ot
omnotiot Pacifovral oe ovvexelg avTeTadioelg, PETAKIVI|OELG KAl OLUYKPIOEIS TOV OTOLXEl®V
evog mivaxa. H Aettovpykotnta te@v akyopifumv avtev dev eivat ebkoAo va napovotaotel
pe oopPartikd péoa (mivakag, xapti Kat poAdpu).

Ta televtaia xpovia, Swamotoverat avinpévo evolagépov yia to oxedlaopd pabnolakov
Opaotnplottov mov Pacifovial otig apyég Tov enokodoptopon (Hadas et al., 2013; Kopng
& TQpoywavvng, 2006; TQpoyuavvng, 2005). Koplot dfoveg TtV  eMOIKOOOHIOTIKOV
O10AKTIKGOV TIPOOEYYIOE@V €lvAL 1) EKTIPNOT TOV IPOBIIAPYODOMYV YVAOOEDV KAl AVTIAYEDV
TOV pPabntev Kdat 1 opydaveor S8aKTKOV-padnolak®v OpaotnploTTeV IO VA EDVOOLV T1)
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OlepeDVITIKY], AVAKAADIITIKY] KAl ovvepyatiky pabnon. Ot mpooeyyioelg avtég divoov
épgaon otov nadaywywkod oxedlaopod Trg Oackaliag Tov MPOYPAPPATIOROD KAl Ot
petaromion amod To OLVIAKTIKO otV KaMiépyewa OSeSlottov emilvong mpoPAnpatev
(avaloTik}-oovOeTIKT] OKEYT), APALPETIKI) IKAVOTNTA, PovTeAomroinon ADoemv).

210 mhaioto auto, éxoovv npotadel kataA\Anha oxediaopéveg pabnolakég dpaotnplotnteg
He Xpnon eknadevTk®v mePPAMOVIOV IIPOCOpoi®OonG-omtiKomnoinong dopav dedopévav
kat alyopifpev (Sorva et al., 2013; Urquiza-Fuentes et al., 2009; Bpayvog & TQipoyiavvng,
2009; 2014). Ta meppallovia avtd IApeXovv véeg duVATOTTEG yld TNV OKOOOPN o)
yvooeav Kat my avdmrtodn de§lotujtov otov mpoypappatiopd. To Bacikd xapaxtnplotiko
TOLG eivat 1) emenynpPatiKy avarapdotaot g Sovapikng PLONG TV APNPNPEVOV GOHOV
kat ayopiBpev mov eivat dvokolo va avarapaotabodv pe copPatikd péod.

To DAVE (Dynamic Algorithm Visualization Environment) amotelel éva ekrmatdevtikod
neptpaMov mmov emtpémet 1) OLVAPIKY] omtikomoinon alyopifpev tadivopnong xai
avadfnong oe mivakeg, avadelkvdovtag ta Wiaitepa XApaKtmplotkda (Kkpiotpa ototyeia)
g Aoyiknig kdbe alyopibpov (Vrachnos & Jimoyiannis, 2014). To Aoylopiko npowbet tov
MIEWPAPATIONRO € TNV OITIKOIOoN ot Tov alyopifpov, pe otdyo v vmootpiln TV padntov
MOTE VA OIKOOOHIOOLV ATIOTEAECHATIKEG AVATIAPACTAOELS yia dopég Kat akyopibpovg.

2V epyaocia avty) DapovotalovTal Ta AmOTEAEOPATA P0G HEIPAIATIKIG Hapéppaong pe
xpnon too Moyopikod DAVE mov éywve oe 45 pabnrég I” Avketoo. H dpaotnpiotta
emkevipoOnke ot peétn too alyopiBpov tadivopnong evbeiag avialiayrng, evpvtepa
YVOOoTod Kat &g alyopidpoo @uoalidag. Ta amoteléopata édei§av Ot ot dvvatodtnteg
MIEPAPATIOROD e TNV OITIKOIOOn TG eKTéAeong Ttov alyopibpoo, evBappovav tn
OLPPETOXT] KAl TNV EVEPYOIOiNon TV pAbNTOV Katd TV emivon IpoPAnNpdatev
talwvopnong mvakev aolnuévng dvokohiag. Edwoav de, onpavtkég mnpogopieg yia
oopBoAr) Tov Aoytopkod otV e§éASn g alyoptOpikng okEWng T@V Habntov pe otoxo v
owodopnon alyoptBpev tadvopnong.

O aAyopiBuog ta&ivopnong ubsiag avtaAAayng

H tafwvopnon amotelet v opot evotnta alyopiBpev pe v omoia ¢pxovTal oe eIagr) ot
apydptot mpoypappatiorég. Amotelet éva amo ta Bepediddn alyopOpikd mpoPAnpata moo
OLXVA XPIOWHOIOLELTAL Y TNV €0AYDYL] PAbNT®OV 1] QOLTTOV Ot TeXVIKEG oXediaong Kat
avaloong alyopiBpev. ITapott vmapyet peydaln mowiia alyopiBpev tawvopnong o
alyopBpog eobeiag avtalayr|g (straight exchange sort), mov etvat evpdTEPa YVHOOTOG Kot
®g alyopiBpog tadivopnong uoaiidag (bubble sort), eivar amd Ttovg mo Snpo@uleig
akyopiBpovg tadivopnong oy exnaidevor). Baoiletat oy odykplon Kat avtiperadeon
VEITOVIK®V OTOLXEl@V €VOG IIivaxd péxplg 0Tov ta otolyeia tov mivaxa va diatayfobdv oty
emBopunty oepd. Addoketat de, ota mhaiowa tov pabhiparog Avamton E@appoyev oe
IMpoypappatiotko ITeptpariov g texvoloyikr|g katevbovong I” Avkeioo.

H épeova é€xet deilet otL o1 pabnrég avipetomi{ooy apketég GVOKOAiEG, OXL TOOO OtV
Xpron tov aiyoptdpov, a@od TOV XPNOWOIOLY oav pavpo kKovti, 6co otn Pabvtepn
katavonor tov (Nieminen, 2006; 2008; Geller & Dios, 1998; Astrachan et al., 2003). Ot
OvokoAieg avteg opeilovtatl oe Hvo Adyovg: a) oto yeyovog 0Tt o alyopdpog guoaiidag dev
TIPOKDITTEL Apeca amo v epnetpia, B) oe avtibeon pe toog akyopidpoog emhoyrg (selection
sort) kat eloayeyrg (insertion sort), dev propet va xTiotel eDKOAA Oe IPOBIIAPYODOA YVAOOT)
(Nieminen, 2006; 2008; Geller & Dios, 1998; Simon et al., 2006, Hadas, 2013). T'a
napdadetypd, o alyopldpog emAoyr|g amotelel pia enavalapPavopevy) ebpeot) ToL EAAY1OTOD
otolyeton Tov mmivaka, evav alyopifpo o omoiog Bempeital amlovotepog yia Tovg padnteg
Kat pnopet va avarapaoctadel akopn KAt Pe QLOIKA AVTIKEPEVA.
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Zxnpa 1. O86vn dovapikig onTikonoinong Tov alyopibpoo coyxmveoong

To Aoylopiké DAVE

To mepiBdMov omtikomoinong alyopifpov DAVE vmootpilet OAovg ToDG yV®OOTOLG
alyopiBpovg tadtvounong xat avadrtnong oe mivakeg (Vrachnos & Jimoyiannis, 2014). Zto
Zxnpa 1 @aivetar pia oBovi tov AOYIOPKOD He TV ONTIKOIOiNon Tov alyopidpoo
ovyyaveoong mvakev. To napdabopo epyaociag too DAVE yopiletatl oe tpia pépn: a) tov
OLVTAKTI HNydaiov K®OKa tov alyopiBpov (apilotepd) oe yevdoyAwood, ) v meploxn)
omtikoroinong (6e€ir) xat y) tov mvaka eAéyxov (kat®). To ovotpa eivatr oxediaopévo
®Oote va vrootnpifel ToV MEPAPATopo Ttov padnteov xat T Siepeovnrikry) pabnon-
owodopnon alyopifpmv. O xprotng propet va eloayet ta O1kd 1o dedopéva, va ehéySet v
TayLITA TG OMTIKOMIOINONG 1) VA TNV OTAHATHOEl O OLYKEKPpévo onpeio. To obotpa
rapéxet ) dovatotta otov pabdntr) va Tpororouw|oel v Kedukoroinon tov akyopibuov,
VA MEPAPATIOTEL He TV OMTIKOIOINon TG eKTéAeong ToL 9oL ToL alyopibpov kot va
evromioet mBava Addn. Ot omtikomou)oelg mov mapdyovIatr eivatr Sta@opetikés yia
a\yopibpovg pe dlapopeTikr] AOYIKI] KAl €0TIAOMEVEG OTAd BAOIKA XAPAKINPLOTIKA IOV
avadekvooov ) @hoco@ia kdbe alyopibpoo.

Ot pabntég yivovtat evepyd vrokeipeva tng pabdnong Kat vrootnpifovtal pe otoxo v
Katavonorn tg SLUVARIKIG OOUIEPLPOPAS Tov alyopibpov, v avdadeln tov OK®V Tovg
AVAIIapaoTace®y yud Tov alyoplfpo 1) péprn autod KAt TV daviyvevorn TV AOYK®V
OQAARATOV KATA TNV avAarrtodn tov akyopibpov. Ze teikr) avdaloor), ot padntég pabatvoov
péoa amo dradikaoieg SOKIUNG KAt Apeot)§ IAPATL)PLONG TOL AIOTeAéOpATog oty 080vn Tov
vmoloytot). H xatavonon g Aettovpyiag tov ahyopibpoo Paocifetar ot Sdaxtikr
xpnowotnta tov Adabovg, xatd ) Owadwkaoia g avdmtodng tov alyopibpov amod tovg
16100¢ oG padntég, Kat oty adlonoinon TV SLaPOP®V AVAPES OTA AVAPEVOIEVA KAl OTd
IOPATNPODPEVA  CIIOTEAEOPATA, He  OTOX0 TV OWKOOOHNOI)  AIOTEAECHATIK®V
AVATIAPAOTACE®V Y1d TG AAYOPOpIKEg SOpEG KAt TA MPOYPAPPATIOTIKA AVTIKEIPEVA.

To Aoylopiko eivatr aveSdptnto BIOAOYIOTIKIG TAATQOPPAg a@od eivat eSoloxAnpov
ypappévo oe HTMLS kot Javascript. Apket Aowtov évag puMopetpntrg (browser) yia va 1o
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Xpnotporoujooope. Aev xpeldletal eyKataotaorn, ovte HeTapopteor Kamotag BipAtodrikng
onmg ovpPatvet yia napddetypd yia td java applets, kat propet va exteleotel Kat oe aAAeg
OLOKEDEG OITOG TAPIAETEG KAt smartphones.

To mAaioclo tng €peuvag

XTOXO0!l TNG EpEUvag

O Paokodg otdx0g6 TG €PELVAG NTAV VA PEAETH|OOV|E KATA OO0 TO IePBAAAOV SOVAIKIG

omrtikonoinong akyopifpov DAVE kat ta xapaxtnplotikd Mmoo evo@paTovel obpfaiiooy

ot Otepedvnon g Aettovpylag tTov alyopifpev Tadivopnong xat oty owodopnon g

Aoy1kr|g Tovg amo Tovg pabntég. Ta epeovntikd epatrpata moo einkav frav ta egrg:

e o¢ 1010 Pabpod 1o Aoylopikod omtkonoinong DAVE evioyvet v epm\okr) Tov padntov
Katd v emilvon alyopdpikev npoPAnpdrev taSvounong;

o TIG OLPPAAAEL TO AOYIOHIKO OITIKOIIOIN01G MOTE Ol PABNTEG VA OIKOOOPI|00VV EMAPKELg
AVAIIapaoTAacelg yid 1) Aettovpyia TV akyopibpov taltvopnong;

e oteg Svvatotnreg tov meptBdAloviog adlomotodv ot padnrég Katr moteg IMPAKTIKEG
AVAIITOOOOLY KATA TV EVAOYOAIOI) TOVG [IE TNV OIITIKONOoiNon alyopifpwyv;

Aciypa

H ¢peova 61e€nx0n), katda 1o oxoAwko €tog 2012-2013, oe dvo yevikda Adkewa (7o xat 100) oo
onpov Ilepiotepiov Attukrg. To Oetypa mepehapave 45 pabnrég g I" tadng tng
Texvoloyikr|g Katevbovong mov mapakoAovfovoav 1o padnpa Avamtoln E@appoyev oe
Ipoypappartiotxo ITeptparlov (AEIIIT).

MeBodoAoyia

H ¢pevva é\aPe xopa tov Mdptio tov 2013, éva prjva petd ) Si0aokalia g OxXeTIKIg
evotntag tov pabripatog mov avagépetat oty tadivopnon g evbeiag avtaliayrg
EDPOTEPA YVDOTIG KAl &g Tadtvounor g guoalidag (bubble sort). Awedrjx0n oto epyaotr)ptlo
IM\npo@gopixr|g, o opdadeg tav 11-12 padnraov kabe gpopd, ¢tot wote va avtiotoyel évag H/Y
avd padnt. Awatédnkav 0o ooveyopeveg SIOAKTIKEG MPEG, KATA TG OIOLEG ) TAV IIAP®V KAt
o xafnynt)g mAnpo@opixig Kabe TRHHATOG.

®UAAo epyaciag

Ot pabntég kKAOnxav va damavinooov oe Hid Celpd dIId ep@TNOELS KAl VA EMADOODY
npoPAipata  talvopnong MmMvAk®V, €xoviag T duvatomtd va  XPIOUOIOoujoovV
napd\AnAa to exmaideotiko meptpallov npoypappatiopod DAVE. Ta v vlonoinon tov
dpaotplotite@v xpnotpomouidnke edikd @OANO epyaociag, To omoio oOxedldotnKe OTO
m\aioto tng mapovoag pedétng. To @OMoO epyaociag 1Tav €OmVOPO, OOTE VA EXOLHE T
duvatoTTa Ot CLVEXELT va SlepevVI|COLHE MEPAITEP® TI§ AMOWEeLG TV pabnteov moo Oa
elyav epeovnTIKO evilagépov (LY. HEO® ovveviedie®mV). Ao Tovg pabntég (nibnke va
napabéoooy TG OKEWelG KAl TIg IMPOOoeyyloelg Tovg OXeTIKA pe T Aettovpyla pikpov
THNPATeV alyopidpev mov 800nkav otig dpaotnploTnTeg ToL POANOL Epyaciag.

AvdAuon Twv anoteAECHATWY

2V napdypa@o aotr) IAapovotddetdal 1) avAAvor) TV AIavIoe®V oo dodnkav amo toog
pabntég otig Spaoctnplotteg g £pevvag. AOy® EAAEWPNG X®POV, IIAPOLOLACOLHE TPELS
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evlewktikég Opaotnprotnteg-pofAnpata, pe ta omoia acxoAnfnkav ot pabntég too
Oetypatog, kabmg Kat Ta onpavtKOTePd AIOTEAEOHATAL.

Apaotnpiotnta 1

H npot Opaoctypotta amoteAeitat anod 6 Prpara (vmo-dpactnplotnteg) pe dtto
okomo. Agevog, va eSoikelmbody ot pabntég pe o Aoylopiko Kdat, agetépov, va ekeyxboov
Kdamoteg  Paocikég  yvwoelg TV padntov  nodve  otov  alyopilBpo  talivopnong,
XPNOWHOIOOVTAG aINEG ep@TNOElS (Ote va Ttovebel n aotomemnoifnor toog kat va
evBappovBodyv va coppetéxovy. X1 oLVEXELd AVAADOVHE TA TPIA TEAELTALA EPAOTNATA TG
Opaotnplotntag, pe ta omoia {ntridnke amo tovg pabntég va Tporonouw|covy Tov akyopopo
1oL Tovg HOONKe.

Brua 1
AAyopiBpog Epwtiosig
INai ano 2 péxpt 2
TI'a j ano N péxpri pe pripa -1 Na tpomonoujoete tov alyopidpo étot oote otV
AV A[j]<A[j-1]Tote npot) 0éon Tov mivaka va petagepbel o
AvupetaBeoe A[j], A[j-1] peyahvtepog apiBpog. Na attohoyroete v
Téhog_Av AIdavTor) odag.
Téhog_Enavalnyng
Téhog_Enmavanyng

40 pabnrég d@woav omOTr) AIIAVTNOT TPOIOIOIMVTAS TO COYKPLTIKO TeAeotr amod ‘<’ og >,
Movo 6 ard avtodg arTloAOYNoaV TV AIIAVINOoL TOVG YPAPOVTAS “TTPEmel 0 eT0peVos va eiva
peyardrepog amd tov mponyoducvo”. EvOiagepov mapovotdlet 1o yeyovog ot 2 pabdntég dev
aMadav ) popd g avio®ong aA\d Tovg deikTeg T@V oTotyel®@V Tov mivaxa alkdlovtag )
oovOnkn ano Afj] < A[j-1] oe A[j] < A[j+1]. Aoto, otn yeviki) Hepltoor) eivat 0motod, aAa
OTIG OPLaKEG TIPEG EXODIE IIPOOIIEAAOT) TIEPA AIIO Ta Opta Tov mivaka. Ot pabntég evromoay
to AdBog, apov to DAVE epgavilet prjvopa yua aot) TV Heplrtoor), kat otopbwmoav
KATaANAa Ta 0pla TOV ENAVAANITIKOV OOH®V, OIIMG PALVETAL IAPAKIT® :

IIpoonéNaon népa amno ta Opa Tov MVaKda AwopBwpévog akyopiBpog
INai ano 2 péxpt 2 INai ano 2 péxpt 2
I'a j ano N péxpri pe pripa -1 I'aj ano N-1 péypti-1 pe Prjpa -1
AvA[j]<A[j+1]Tote AvA[j]<A[j+1]Tote
Avupetabeoe A[j], A[j+1] Avupetabeoe A[j], A[j+1]
Téhog_Av Téhog_Av
Téhog_Enmavanyng Téhog_Enmavanyng
Téhog_Enavanyng Téhog_Enavanyng
Brua 2

Na tpomorrou|oete Tov akyopdpo tot mote otig 3 mpwteg 0éoetg Tov mivaka va Ppedodv ot
3 peyalvtepot apiBpoi. Na attioloyrjoete v andvinot) oag.

210 epoTpa avto 14 pabntég ¢édwoav omoTr) AIIAVTHOn TPOIOIOI®VTAG TV e§®TEPIK)
enavanyn (la i amo 2 péypr 4). 10 pabntég édwoav mirpn akyopdpo tavopnong, o omoiog
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talwvopel Oha ta otowyeia kat oxt povo ta 3 mpota (Ia i amd 2 uéypr N) eve 6 pabnrtég
AIAavInoav 0Tt dpKovy 3 eAVAN)YELS XOPIG Va ODOODY TUHPA KOOKA.

AN\ot 4 pabntég anavinoav apod IP®MTA, MEPAPATIOTKAV [€ TO AOYIOHIKO. AnAadr)
ékavav OOKL1EG, TPOIIOMIOIMVTAG TA OPLA TAOV ENAVAN|YEDV PEXPL VA KATANAEOLY 0T 000TH)
andavinorn. ANot 4 pabntég dneoav o1t Pondndnkav amd to AoylopiKd OToV EVIOIMOHO
evog Aaboug kat €dwoav ) Avon I i amd 1 péypr 3. Zinv mepimteorn avty éyovpe
IIPOOTIEACION TIEPA ATIO TA OPLA TOL Mivakd agod yia j =i =1 éyoope Afj-1] = Afi-1] = A[1-1]
= A[0]. To AdbBog avtd avadeikvidetal ypa@ikd pe v Kivion oo deikt) j eKT0g TV opimv
ToL mivaka, aANd KAt pe dlayveOoTIKO PIjVOHA Kat SIAKOIIT T1)g EKTEAEOT) OTO Orpelo avto.

Brua 3

Tt mpénet va alhaete otov alyopiBpo £tot mote va tagvopnbody OAa ta otoiyela tov
mivaka o pdivovoa oelpd;

To gpdTpa aotod eivat oovéyela tov mponyovpevoo. Ot pabntég mpémet va alafoov kat
10 1A1)00¢ TV enavarye®v, ®OTe Va TASIVOpPoLVTAl OAA TA OTOLYEld TOL IMIVAKA KAl Ot
povo ta tpta npwta. Tnv andavinon (Ia i ano 2 péypr 8) édmoav 28 pabntég eve 7 anavinoav
ot “npémer va exteleotel 7 popés” xmplig va dwoovv kmdikonoinor). Tpeig pabntég édmwoav v
aravtnon “o alyopiBuog mpémer va exteleotei 9 popég”. 'Otav (nrjfnke va dtevkptvicovy avto
IIOL evvoovoayv, €d®Oav To THNHA KOOKa mov ektelel v tavopnon ald kdvet pia
enavdnyn napanave (la i amd 2 péypr 9). E6w avadeixOnke n mapavonon ot 1)
OULYKEKPIEVT] emavdAnyn exteeitat 9 @opeég, emPefaidvoviag ta evprpata AoV
epeovov (Du Boulay, 1986; Robins et al., 2003; Dale 2006) o1t ot mapavoroelg otig dopég
EMAVAN PTG OLVIOTOLY IIAPAYOVTA OVOKOAIOV OTNV KATAVO1 01 Io ovvletov dopamv. Otav
ot pabntég autol MEPAPATIOTHKAV [E TO AOYIOPLKO, EVIOMOAV OTL LIIAPXEL IPOOIEAAOT)
IIEPA ATIO TA OPLA TOL IMIVAKA aPob EAaPav OXeTIKO O1ayVOOTIKO UrjVOHd.

Apaotnpiotnta 2

Ewoayete mivaxa pe ta e€rjg mévte ototyeia: 14 3 2 5. TTooa nepdopata 0a xpelaotody ®ote
va talwvounOet o mivakag oe avSovoa oetpd; T1ooeg avtupetabéoeg Oa yivoov; Mnopeite
Va IPOTELVETE EVAV TPOTIO TASIVOUNONG TOL Mivakd pe oD Atyotepeg avipetadéoetg; Na
AITIONOYOETE THV AIAVINGI) OG.

A6 toog 45 pabntég, 25 andavtnoav ot apkovLy 2 mepdopata pe 3 avtipetadéoeis, KATL To
onoto empPePaimoayv ektehmvrag tov akyopdpo pe ) Porideia tov Aoylopkod. Eviiagépov
Iapovotlddet 1) IIPOoéyy1on) evved pabntav, ot omoiot mapatpnoayv Ott apket va ooykpidoov
Ta ototyeia mov Bpiokovtat otig {oyég Boeig kat édmoav Tov mapaxkdate alyopibpo:

TNa i ano 2 péxpt 6 pe Pripa 2
INaj ano 6 péxptipe Prypa -2
Av A[j] <A[j-2]Tote AvuipetaBeoe A[j ], A[j-2]
Téhog_Enavainyng
Téhog_Enavainyng

Otav opeg extéleoav tov alyopidpo, to Aoylopikd eviomoe Ot yia i=j=2 vmmpye
IIPOOTIEACION TI¢pA ammo Ta opta Tov mivaka oto otoixeio Afj-2]=A[0]. To Adbog avto
evToIiotnKe eDKOAA amo tovg padnteg, xkabmg a) o avriotoyog Oeiktng (j) petakvndnke mépa
amnd ta opla ToL Hivaka Kat ) To oOOTNpA eRPAVIOE OXETIKO SlayVOOTIKO PAVOpd. X
ovvéyela ot padntég Tpomormnoinoayv tov alyoptdpo toog onmg gatvetat oty 1n mpoogyyon.
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1n mpootyyion 21 mpootyyion
INa i amo 2 péxpt 6 pe Prypa 2 INai amo 2 péypt 2
Taj amo 6 péxpti+l pe Prpa -2 Taj amo 3 péypt 3 pe Prypa -1
Av A[j]<A[j-2] Tote Avtipetabeoe Afj], Afj-2] Av A[j]<A[j-2] Tote Avtipetabeoe Afj], Afj-2]
Téhog_Emavainyng Tehog_Enavainyng
Téhog_Enavanyng Téhog_Enavainyng

Tpeig (3) pabntég edwoav amavinoelg onmg ot 21 mpooeyyton. To Aoylopko aviyvevoe
70 Aoyko AdBog Kat ep@avice prjvopa OTt Ta ototyeta moov avtipetatifevrat mpémet va etvat
avtd nov ep@avifoviat Kat ot oovOnkrn obykptong. Avto onpeldnke amo tovg pabntég ot
omotot ékavav al\ayég otov alyopidpo. Qotooo, 24 pabdntég Sev amdavinoav oto teAevtaio
EPAOTPA TIOL APOPODOE TNV PeATioTornoinon tov alyopifpoov.

Apaotnpiotnta 3

Etodyete tov mmivaka 7 ototyeimv 32 38 98 54 60 90 20

Na oxedudoete Tov alyopidpo tadivopnong g Quoaiidag yia my mepimt®or) mIov 1
@uoalida xateoBvvetal Mpog Ta KAT® KAt OxL MPog Ta MmAave oe évav mvaka A, N
B¢ocv. Anhadn) Sexwvaet amd ) B¢on 1 xat xwveltat mpog To TeAOg ToL mivaxkd OIwg
PAiVETAl IAPAKAT® Yd evav mivaka 7 Béoemv.

ZNHE®OTE TOV TPOIIO OKEWNG 0dg Kai Tig Ookipég 1) ta Adfn mov éyvav péxpt va
katalfjéete otov {nrovpevo alyopidpo.

1o mépaopa 20 népaopa
1132 38 |38 |38 [38 |38 38 98 |98 |98 |98 |98
2 |38 32 |98 |98 [98 |98 98 38 |54 |54 |54 |54
3198 98 [32 |54 [54 |54 54 54 [38 |60 |60 |60
4 | 54 54 |54 |32 |60 |60 60 60 [60 |38 |90 |90
5160 60 |60 |60 [32 |90 90 90 |9 |90 |38 |38
6 |90 90 |90 |9 |9 |32 32 32 |32 [32 |32 |32
7120 20 |20 |20 |20 |20 20 20 |20 |20 |20 |20

H dpaotpromta avt) eivat avénpévng dvokoAiag, kabmg anattet Pabid katavonor) oo
alyopdpov tadvopnong evdetag aviarayrg. Movo 20 pabntég amd toog 45 Tov Oetypartog
aoyohrjonkav pe to mpofAnpa avtd. ONot ot pabntég moo aocyohrfnkav pe to Ogpa
TPOIIONOINoAV aIlo TNV dpxl] TV €0MTEPIKI] enavdalnyn Tng tadwvopnong evbeiag
avtalAayrng, €rol MOTe TAd HIKPOTEPA OTolyela va katevbovoviat mpog ta KAT®, ©F
avtiotpogn @uoaiida (sinking sort). Amo aotovg, 16 épracav otr O®OTY) AIIAVTNOL HETA
aro Jladoy1Kovg MEPARATIONODS pe To MePIPANOV omTikomoinong. Apketol armd avtodg
onpei@oav oto @oANo epyaociag Ott Tovg Por)fnoe MOAD TO yeyovog OTL, KATd TV EKTEAEOT)
Tov alyopifpov, To ovoTpa evtomifet TV IPOOTIEAAON MEPA ATIO TA OPLA TOV ILVAK.

Téooepig padntég épraocav oe pia nptteAr] Ador Ao v omoia OP®S PAvVoOTav OTL elyay
Kartavorjoet ) Aoyiki) too aiyopifpov. Ta Adbn tovg evtomifoviav kopiog oe Aemrtopépeteg
napd ot Baociki) gulooo@ia Tov akyopibpov mov frav owotr). Ilapaxkdte® napovoldaloope
&Vav XApAKINPLOTIKO TPOIO OKEWNG, ON®G TOV aIoTLI®oe pia pabdnipia oto @vANo
epyaotag mg. Xy apy1n éypaye tov alyopifpo la. AQod Tov ektéAeoe pe T0 AOYIOPLKO,
Owamioteoe OTL otV Tedevtaia emavalnyn o mivaxag elvatr 10n talivopnpévog xat
Tpomomoinoe T Adon g pe tov akyopdpo 2a. Eivat evdiagepov to yeyovog 0Tt 1) Tekn
AIIAvTNon ElVal Mo amAr) anod auTég oL IPonyronkav.
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H pabrtpia, otav petrdnke yia Tov Tpomo epyactag g, andavinoe Ot Sekivroe apyika
pe tov akyopiBpo g evbeiag avtaliayrg mov yvepile, Tov omoto mpoomndabnoe va
Tpomonojosl. AvAa\oyn IPoogyylor akoAoLOnoav Kat ot meptoootepot pabntég, ot omoiot
rpoondabnoav va xtiooov mave oe mpobdrdapyovod yveor, dniadr otov akyopiBpo eobeiag
avtaAAayrg. X1 OuVEXEld OP®G KATEANSav va oxedlaoovv Tov alyoptfpo ammo v apyt).
'Onog éypayav oto b0 epyaociag, Tovg PoryBrnoe moAd 1) SovaTtoTTA EVIOMOROD AOYIKOV
Aabev mov mapeiye To AOYOHIKO €iTe P€0® IMAPATHPNONG TG OITIKOMIOINONG &iTe PEo®
OLaYVHOTIKOV PIVOHATOV, ®OTE VA KATAASO0V 0TV TEAKT] AIICAVTNOL) TOG.

AAyopiBpog 1a AAyop1Bpog 2a AAyopiBpog 3a
INa i amno 2 péxpt 3 INa i amno 2 péxpt 3 INaiamo 1 péxpt 6
INaj ano i péxpt N=7 INajano i péypit N-1=6 Taj ano 1 péxp1 6
Av A[j]>A[j-1]Tote AvA[j]>A[j-1]Tote Av A[j+1]> A[j] Tote
Avupetabeoe A[j ], A[j-1] AvtipetdOeoe Afj ], A[j-1] Avupetabeoe A[j ], A[j+1]
Téhog_av Téhog_av Téhog_av
Téhog_Enavainyng Téhog_Enavainyng Téhog_Enavainyng
Télog_Enavanyng Téhog_Enavdanyng Téhog_Enavainyng

Z1 ovvéxela mapabdeétovpe Tov TPOIO OKEWNG KAt evog dlov pabnt). O mpotog
alyopOpog (1) mov €dwoe o pabntg extelet gpbivovoa tadivopnon t®v otoelov Tov
mivaka. Katd myv extéheon) Tov alyopifpoo amd 1o Aoyopiko o pabntrg mapatpnoe Ot ta
peyaldtepa ototyeia KvoovTal mpog Tig mpmteg Beéoelg tov mivaka Kat oxt ta pikpotepa
TIPOG TG TeAevTaieg. Avtod Tov 001ynoe otnv devtepr) ékdoor) Tov akyopiBpov (20).

AAyopiBpog 1P AMNyopiBpog 2
Ta i ano 2 péxpt 7 INaiamo 2 péxpt 7
INaj ano 7 péxpti pe Pripa -1 TNaj ano i péxpr 7
Av A[j]>A[j-1] Tote Avupetabeoe Afj], Afj-1] Av A[j]>Alj-1] Tote AvtipetaBeoe Afj], Afj-1]
Téhog_Emavainyng Téhog_Enmavainyng
Téhog_Enavainyng Téhog_Enavainyng

Exted®vtag maht opeg Tov akyopBpo, o pabntg napartrprnoe 0Tt oto 1€Aog ta ototyeia dev
etvat Tadwvopnpeéva (32 98 60 90 54 38 20 ). Avtd tov 0drjynoe OtV TPOHOIOiNOI TOV
OPUWIK®AV TIH®V TG E0MTEPIKIG EMAVANNYIG ONIOG patvetrat otov akyopiBpo 3p. Kata my
eKTENEOT) TNG OITIKOIOINONG TOL VEOL alyopifpov o pabntrg mapart)pnoe 0Tt 10 ApPEoms
HIKPOTEPO OTOLYElD, TIOVL Kiveltal mpog Tig Tehevtaieg Beoelg tov mivaka, otapatdet poAlg
@taoet oto taSvopnpévo turjpa too. Opmg, ot ovykpioelg ooveyi{ovTat Kat yia Ta Tekevtaia
otolyela mov eivat 101 otig owotég Beoetg. Tehika o pabntrg, agov melpapariotnke pe 1o
AOYIOHIKO OITLKOIIONONG TPOIIONOIOVTAG TI§ APXIKEG KAl TENIKEG TUHEG TIG EMAVAANYIG,
KatéAnSe otV TeAIKI) TOL AIIAVTNOL), 0ToV akyopiopo 4p.

AMNyopiBpog 38 AAyopiBpog 4P
Ta i ano 2 péxpt 7 INaiamo 2 péxpt 7
Thaj amo 2 péxpr 7 Taj amo 2 péxpt 9-i
Av A[j]>A[j-1] Tote Avuipetabeoe Afj], Afj-1] Av Al[j]>A[j-1] Tote AvuipetraBeoe Afj], A[j-1]
TéNog_Enavainyng Téog_Enavahnyng
Téhog_Enavainyng Té\og_Enavainyng

MNapatnpnosig - Ix6Ala padntwv

To mepiBallov omtikomoinong DAVE evepyonoinoe oe peydho Padpod toog pabdntég,
evioyooe T YVOOTIKI epITAOKI] TODG yid TNV emilvorn alyoplfpkev npoPAnudrteov péoa amnod
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TOV MEPAPATIORO Kat Tr Olepedvnon evaAAAKTIKOV ekdox®mv Tov alyopibpov, Tnv
avabempnorn Kat, TeAkd, ) Pektioon Tov dkeov toog akyopifpwmy. Ot meptocdtepot padntég
aoxoAfibnkav pe Oleg Spaoctnprotreg ToL QLANOL epyaciag, axkopn Kat pe Ta IIo
anatTikd epetpata. Eivat yapakt)plotikd ott oe mapopold ¢pevva yia T HeAET:) ToV
TPON®V emiAvong alyoplOpik®v mpoPAnNudt®V, mov &ytve pe xapti kat poloPt, eldyiotot
pabntég aoyohnOnkav pe ta avtiotoya epatnpata (Bpayvog & TCipoyiavvng 2014).

Ztoog pabntég 600nke emiong edikod @oANO aloAdynong tov mepiPailoviog DAVE. Ot
Rabnteg, OtV COVTPUITIKI] TOVG MALOVOTNTA Eypayav OTL I] evacXOANon pe To AOYIoPKO
toug PorBrnoe onpaviikd oto va Katavorjooov T Aettovpyia too alyopibpoo g evbeiag
avtaayrg, Kat Oe@pody arrapattntn ) XPr|on Tov Y1 T0 ODYKEKPLEVO padnpa.

Eva and ta Paokd oxola tov pabntov frav 6t To AOYIORIKO TOVG EMETPEYe Va
MEPAPATIOTodY e Tov alyopiBpo mov eiyav oxedidoet kat pe oovexelg alkayeg, va
kataAfioov ot owotr) amdavinorn. Apketol onpeiooav Ot toog Pordnoe moAv oty
Katavonor tov akyopibpov emedr) éfAenav v exktehodpevn) evior) kat akpiPag Simia to
amoté\eopa g omtikoroinorg mg. Eva aM\o onpeio mov adioloynOnke Betikd ammo toog
pabntég ftav n kivnon tov petaPAntav i, j Kat 1) emorpavor) moo ekavav og Oeikteg ota
avtiotolya otolyeia Tov mivaka.

ATIO TIg ONPEWOELG TIAPATHPIO1)G TOD EPELVITI] IIPOEKLYE OTL EAAY10TOL PabNTEG EKavav
Xpnon g Prpa-Prpa extéleong pe oTtoX0 VA emkevip®body oe OCLYKEKPIPEVA Onpela To
alyopiBpov. Zovr0wg, ot pabntég eméAeyav va ektehodyV Tov alyopldpo moAlég gopég kat va
peWVOLV TV TaxdINTa g ektéNeong ota onpeta evolagepovtog. Emiong, xamotot pabntég
Oa nfedav va vmdapyet SvvatdTnTa aviiotpodng (IPog Tad MIO®) eKTEAEONG ®OTE vd
eotialoov oe OLOKOAA onpeia Tov alyopifpov xwpig va extedody Kabe popd Tov akyopidpo
and v apxy. H avtiotpopn extédeon tov alyopibpoov etvar pa Svvatdtnra moo
avapévetat va npootebel oe pehhovtikr) ékdoor) tov DAVE.

Jupnepdoparta

Ta amotedéoparta g epyactag avtrg emPePat@vovy TA eDPIHIATA IIPONYOUHEVOV EPEDVAOV
yia ) oopPolr) eV meptBarloviev dovapikrg omtkonoinong akyopifpmv oty avdmodn
HIPOYPAPHUATIOTIK®OV KavoTTaVv (Sorva et al., 2013; Urquiza-Fuentes et al., 2009). H xprjon)
tov Aoylopwkodv DAVE evioyvoe v npoondleta tov padntov tov Oetypatog yia emivor
alyoplOpik®v mPoPANPATOV pe IMivakeg, MPOomOMVIAG TNV evepyd OLUHETOXI] KAl TOV
MIEPAPATIORO TOLG HIE TIG omTikono)oelg alyopifpav. Ot pabntég adtonoinoav oxedov oAeg
T1g dLVATOTNTEG TOL AOYIOHIKOD KA, KOPI®G, TNV TPOIIOMOiNor Tov KM@dika Tov akyopifpov
Kat v avfopeioon g taxdINTag g ektéAeong Trg omtkomoinong. Ta OSvvapwka
XAPAKTNPIOTIKA TOL AOYIOPKOD Kat ot dovatdtnteg eviomiopod Aoylkov Adbov Imov
onootnpiet To0 AoyOpIKO, OH®G 1) IPOCIIEAAO!] MEPA AIIO TA OPLA TOL IIivakd, ooveéBalav
otV avadeldn AoyKOV OQPAAPAT®V KAl 0TV OKOOONN 0T ENAPKOV AVAIIAPAOTACE®V TOV
pabntov yua tig évvoleg Tov mvakd, Ttov Oeiktn, g aviipetdfeong Kat g OOYKPLONG
otolyelav.

AxolovOwvtag oTpatnyikeg dlepevVITIKLG Pabnong, Kat aSlomolimvTag TV IPOCOHoimor)
ToL alyopiBpov péow tov Aoylopikod DAVE, ot pabntég eiyav v eokatpia va SoKipdoooy
v dk1) Tovg exdox1) ToL aiyopiBpov emiAvong Tov mPOPANHATOG KAl VA MEPAPATIOTOOV {e
avtiv, evtomifovtag toxov Aoyikda Aabn péoa amod v omrtikomoinon. H meipapatikr)
Kataypa@r ToV Siadoyikov Pnpdtov mpootyyong avédeiSe OLOKOAIES, AapAVor|oelg Kat
HOVTEAA OKEWYNG TOV PabnTev mov £xovv peydAn didaxtikny adia. H épevvda pag ooveyietal
OXETIKA pe alyoplBpong avadrong Kat oLyX®VEDONG MVAK®OV KAl AVAPEVETAL va OmOoet
ONMAVTIKA AIIOTENEOPATA.
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