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Eicaywyiké onueiwpa

To Tmapov d1dakTIKG UAIKOG oxeTiCeTal pe 1o A.M.Z. Tou paBnuarog Mpoypaupa-
Tiopog AMNZ_Touéa_NAnp_ENMAA (2015) kai To oxeTikd QpoAdyio MNpdypapua
(QM_Maénudatwv_EMAA, 2015). Eival dppnkta ocuvdedePEVO PE TO TTAPATTA-
vw A.T.Z., Tov Odnyo EkTraideuTikou, 10 TeTpddio Epyaciwyv kai TiIg AUCEIS yia
TO padnth. AnpioupynBnke &€ auIoBi Kal YETA TIG OXETIKEG atTropdoelg Tou IEMM.
ATtroteAei ouvéxeia Tou BIGAKTIKOU UAIKOU Tou paBruatog tng B' 1aEng Apxéc
lNpoypauuariouoU YToAoyioTwy. ZUYKEKPIPEVA, ATTOTEAEITAI OTTO dUO PEPN. ZTO
Mépog |, kaAuTtrTovTal o1 evoTnTES TOU NMpoypdupaTtog Zroudwy 1,2,3,4, ol oTT0i-
€G £XOUV EPTTAOUTIOTEI E OKOTTO TNV TTAVAANWN Kai 61Tou XpelddeTal TNV eupa-
Buvaon, oe évvoieg TTou avaeépbnkav otn B' T&EN kal oTa avTioToixa KEQAAaia
Tou BIBAiou Apxéc lNpoypauuariopol YmoAoyiotwy. 210 Mépog I, avattiooo-
VTal Ol VEEG BepaTIKEG evoTNTEG BAoel Tou MNpoypduuaTog ZTToudwV.

‘Exel wg 010X0, MéCa atrd TNV UAOTToiNoN TToIKiAwv dpacTnpIoTATWY, va Bon-
Onoel oTov EUTTAOUTIONO TWV YVWOEWY KAl OTNV ATTOKTNON TWV aTTapaiTnTwyv
Oe€IOTATWY, yIa TNV ETTIAUCT] UTTOAOYIOTIKWYV TTPORANUATWY Kal TNV AVATITUEN KO-
TAANAWY TTPOYPAUUATWY OTN YAWOOO TTpoypPauaTIouou Python.

O1 ouyypa@eic eueATTIOTOUV PE TO UAIKO QUTO OTNV OUCIACTIKA UTTOOTAPIEN TOU
HoBnuartog Mpoypauuatiopos YToAoyioTwy yia TV €TTTEUEN TWV YABNOIaKWY
TOU OTOXWV, JE DEDOUEVEG TIG CUVONRKES AVATITUENG TOU.

O xpwuaTtiopdg Tou KWwdIKa akoAouBei 1o TTpoTuTro Tou IDE Tng Python, evw n
é€kdoon Tng Python 1Tou xpnoiyotroigital otov KwdIka gival n 2.7.10.

210 Keipeva Tou OAou UAIKOU Kal yia Adyoug atrAottoinong kai un didotraong tng
TIPOGCOXNG, XPNOIUOTTOIEITAI TO BEUTEPO TTANBUVTIKO TTPOCWTTO, KOAUTITOVTAG Kl
Ta OUO YévN.
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lNpoypauuarioudg YmroAoyioTwv

1. Ar6 1O TPOBANMA TNV aAvATTTUEN aAyopiOuou

Eicaywyn

2710 KEPAAQIO aUTO, apxIKA Ba TTpooeyyiooupe BEuaTa TTou a@opouv TNV ava-
yvwpion NG O0ouNAG €vOg TTPOBAANATOG Kal TNG TTOAUTTAOKOTNTAG TOU. 2Tn OU-
véxela, Ba yvwpiooupe Tn dladikacia TNG agaipeong Kai TG atrAoTToinong evog
TTPORAAMATOG PE TRV avAAUCT) Tou o€ atTAouoTepa uttoTrpoBAriuara. TéAog, Ba
YVWPIOOUNE TOV TPOTTO TTOU TTEPIYPAPOUE aAYOoPIBUIKA TN AUCN TOU, EKPPACHE-
VN ME WeudoKwaIKa 1 dIdypappa PORG.

Aégeig KAE181G

MpéBAnua, etmiduon TTPoRAuaTog, avaAuon TTPOBAAUATOG, agaipeon, TTOAU-
TTAOKOTNTA, aAyOPIBUOG, avaTTapdoTach aAyopibuou.

A1dakTIKEG EVOTNTEG

MNa va avamtuéoupe TTpoypduuaTa TTou pag BonBolv atnv €TTiAucn Twv TTpo-
BAnuaTwy, cival avaykaio n Katavonon TpIWV PBOCIKWY EVVOIWYV: TNG €VVOolag
Tou 1MPoBAnuarog, Tng £vvoiag Tou aAyopiBuou (algorithm) yia Tn Tepiypa®n Tng
AUong Tou Kal TNG doun¢ dedouévwy (data structure), yia va gmropouv va Xpnol-
poTtToINBoUyV Ta dedopéva atrd Tov aAyopiBuo. H axediaon aAyopiBuwv atroTeAEi
onPavTikd PEPOG TNG dladIkaoiag emiAucng evog mpoBARuaTog. ZuvodeUsTal Ue
TNV avdAucon Tou TTPORANPATOS 0 aTTAOUCTEPQ, TN CUVOECN TWV AUCEWY TWV
EMPEPOUG TTPORANUATWY KAl KUPIWG PE TNV TTEPIYPAPN KAl Jop@oTToincn NG
AUong Tou. AuTo, WOTE n AUCN va PTTopEl va avaTrapaoTabei o€ yopen KaTavo-
NTA aTTd TOV UTTOAOYIOTH.

1.1 Eicaywyn o1n diaxegipion TnG TTOAUTTAOKOTNTAG EVOG
mpoBARMATOG

O avBpwTtrog AvTIMETWTTICEI KABNUEPIVA PIKPG i peydAa TTPORARUATA, TTOAAG

aTTé Ta OTTOoIa TTPOCTTABE! va Ta €TTIAUCEI KATA TO OUVATOV EUKOAOTEPA WE TN BO-

NBeIa TWV EPYOAEiWV Kal TRV TEXVOAOYia TNG ETTOXNG TOU.

Me tov 6po mpdBAnua mpoadiopileral pia KaraoTaon n orroia xpndler avriueTw-

mong, arraitei Auon, n de Auon tng d¢v gival oUTte yvwaoTr), oUuTe TPOoQavig.
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

Ta TpoBAARuaTa UTTOPOUE Va Ta OIOKPIVOUME, UE KPITAPIO TN duvaTtdTNTA ETTIAU-
ong, o€ emAUaIua, 6tav n Auon Toug gival yvwoTh, avoixTd, étav n Auon Toug
Ocv £xel Bpebdei Kal TTapdAAnAa dev £xel ATTOOEIXTEN OTI UTTAPXEI Kal dAuTa, OTav
£xel atroderxOei 611 autr) dev UTTAPXEI.

Ta mpoBAAuaTa xapakTnpi¢ovtal 1miong, wg ammAd A ouvBeTa. Exeiva 1mou n
AUon gival eUkoAo va Bpebei xapakTnpifovtal wg amAd. Qg ouveeTa XapaKTnpi-
Covtal Ta TTpoBAAuaTa TTou atroTeAouvTal aTrd TTOAAG pépn Kal 0Tn AUCT TOUg
OUMMETEXOUV TTOAAOI TTOPAYOVTEG, TTOU OUXVA OAANAETTIOPOUV PETagU Toug. MNa
Tapddelyua, TTPoBAAuATa OTTWG N PUTTAVCON TOU TTEPIBAAAOVTOG, | N GOPAAAG
TTAorlynon oto AladikTuo XapakTnpifovtal wg ouveeTa TTPOoRARHaTA.

Ta TPOBAANOTA TTOU ATTAVTWVTAI GTNV KABNUEPIVOTNTA KAl OTIG ETTIOTAMES TTOI-
Kilouv, Pe opliopéva aTrd auTd va YTTopouv va eTmAUBoUV pe Tn BoriBsia uttoAo-
yioTh. AuTd Ta TTpoBAAUaT oXNUATiCOUV IO eupUTEPN KATNYOPIQ E TNV OVOUQ-
oia, urroAoyioTik@ mpoBAfuara, TTpoBARuaTa Pe Ta oTToia Ba acxoAnBouue oTn
OuVvEéXEID.

1.2 Z1ad1a eriAuong TrpoBAfRpaTOg

H ettiAuon evég TpoBAAuaTog e€ehicoeTal o€ Tpia oTddia: a) TG Karavonong, B)
NG avaAuang Kal y) Tou axediaouou Kai TNS uAorroinang tn¢ Auong.

21adi1o A. Karavénon TpofAARaTog

2T0 TTPWTO OTAdIO, TNG KATAvonong Tou TTPOoPRAARuaTog, yivetal n didkpion TNG
dounig Tou TTpoBAfpaTOG, diadikacia avaykaia, eIDIKA o€ Eva oUvOeTO TTPORAN-
Ma. Me Tov 6po dour), EVvVoOoUNE TA ETTINEPOUG CGTOIXEIO-TUAMATA TTOU ATTOTEAOUV
TO TTPOBANUA, KOBWG Kal TOV TPOTTO PE TOV OTTOI0 AUTA OUVOEOVTAI KAl OAANAETTI-
Opouv. MNa Tnv Katavonon Tng doung, eival atrapaitnTn n avdAuon Tou TTPORAN-
MOTOG OTA ETTIUEPOUG OTOIXEIQ TOU.

21adio B. AvdAuon mrpoBARpaTog

Eival To o1dd10 oT10 0110i0 TO ApPXIKO TTPORANMA, dlaoTTaTal o€ AAAQ £TTi EPOUG
atmrAouoTepa TTpoBAARuaTta, diadikaoia Pe TNV OTToia, EAATTWVETAI N OUCKOAIQ
QVTIMETWTTIONS TWV TTPOPRANUATWY, 600 TTEPICTOTEPO TTPoXwWPAEl BabuTtepa n
avaAuor] Toug o€ attholoTepa TTPORARUATA.
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lNpoypauuarioudg YmroAoyioTwv

21dadi10 IN. Zxedlaopog kKal YAotroinon

Mpodkertal yia To oTAdIO TTou UAOTToIEITal N AUCN Tou TTPOPRAARMATOG, HECW TNG
AOONG Twv €TIPEPOUG TTPORANUATWY. ZTO OTABIO AUTO apxIKa oxedidlovTal ol
OlaQoPETIKEG dUVATEG AUCEIG KOl TEAOG €TTIAEyETAI KOl UAOTTOIEITAI N TTAéOV KO-
TGAANAN.

MNa ™ AUon evog TTPORAAPATOG PTTOPET va IATUTTWOOUV dIAPOPETIKOI aAYOPIB-
Mol, Je atroTEAEO A va TiBeTal To BEpa TNG agloAdynong Toug, dnAadr) TToI0G aTTd
auToug cival o BéATIoTog. H aéioAdynon aAyopiBuou gival ouxvd éva oUvBeTo
Béua Kal n €pwTnNON «UTTAPXEl ATTODOTIKOTEPOG aAYyOPIBuOG TTou AUvel TO idIO
TTPOBANUA;» peAETATAI ATTO TN OcwpnTIKY NMANPOPOPIKA (Ocwpia YTTOAOYIOTIKAG
MoAuttAokoTnTag). H armodorikérnta aAyopiBuou ava@épeTal KUpiwg oTnv Taxu-
TNTa eKTEAEOAG TOU, ONAQdK TTOOO XPOVo XpeladeTal yia va AUoel To TTIpORANua,
aAAG Kal GTO XWwpo (TToodTNTA) TNG KUPIAg PVAKNG TTou XpnolyoTrolei. ‘ETol, yia
TTapddelyua, av yia d0o alyépiBuoug A kai B, TTou AUvouv 10 id10 TTpSRANua,
OuyKpIvOuevol e Ta idia dedopéva Kal oUVOAKeS (YAWOOQ TTPOYPOUMATIOHOU,
UTTOAOYIOTIKO oUOTNPA, OKANPOG SIOKOG K.ATT.), dlatoTwBei 6Tl 0 aAyopiBuog
A divel Auon o€ PIKpOTEPO XPOVo atrd To XpOvo Tou B, T0TE 0 A XapakTnpideTal
WG atrodoTIKOTEPOG Tou B. Mapduola, av o aAydpiBuog A xpnoiuoTrolei AiyoTtepn
MVAuUN atré Tov B, xapakTtnpiletal ammodoTIKOTEPOS Tou B. YTroBEéToupe 6T Kal
oTIg dUO TTEPITTTWOEIG 0 GANOG TTapdyovTag avtioToixa, gival idlog.

1.3 AvdAuon TpoBARpaTog o€ atrAoUcTEPA UTTOTTPOBAR AT

YTapyouv dIAQOopES ETMIOTAMOVIKEG UEBODOI TOU TPOTTOU €pyaaciag yia TNV ava-
Auon NG dopnG evog TTPORBANPATOG KAl TNV UPECN TWV TUNUATWV-UTTOTTPORAN-
MATWV TTou TO atroTeAouv. O1 uéBodol auTég eival yWwOoTEG WG: avaAuTikh uéBo-
60¢ (a1rd TTavw TTPOo¢ Ta KATw Top Down), ouvBeTikn (aTTd KATW TTPOG TA TTAVW
Bottom Up) kai pikrr péBodog.
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2710 KEPAAaIo auTd Ba aoyxoAnBouue Pe TNV avaAuTikr YéBodo eTTiAuang TTpo-
BAAuaTog (Top Down problem solving), n otroia gival Kal n eupuTEPA EQAPUOLO-
Mevn MEB0dOC. H yevikni apxn TN avaAuTIKAG ueBGdoU opilel OTI, yia va AUCOUE
KA&TTO10 OUVOETO TTPORANUA, TTPETTEN VA

e KaBopiooupe Ta uTTOTTPORANAKATA

e etravaAdBoupe Tn dladikacia auTh yia KaBe éva atmd Ta UTTOTTPORAARUATA
auTd, o€ 600 BAbog auTo gival avaykaio

® TTPOXWPANE aTNV APeoN ETTIAUCH TOUG, OTaV TACOUNE O€ UTTOTTPORAARUATO
TToU &€V ATTAITOUV ETTITTAEOV DIACTTOON.

H AUon Tou TTPoBAANATOG ETTITUYXAVETAI PE TN OUVOEDTN TWV AUCEWY TWV ETTIHE-
pPOoUG TTPORANUATWV.

1.4 N'pa@Ikn aTrelkévion TnG Sopng evog TTPOoBARHATOG

H avdAuon evog TpoBARuatog e GAAa atmAouoTepa, avaduel TTapdAAnAa Kai
TN dOUN TOU, YIa TN YPOQIKN ATTEIKOVION TNG OTT0IaG XPNOIKOTIOIEITAl CUXVA HId
dlaypauuatikn avamapaoTacn, cUP@WVA PE TNV OTToia:

e To apyIko TpoRAnpa avatrapioTaTal ammd éva opBoywvio TTapaAAnAdypau-
go.

e Kd06¢ éva atrd Ta atmrAouoTepa TTPORANPATA OTA OTTOIa AVAAUETAI AVATTOPI-
aTtaTal, €1iong, amd £va opBoywvio TTapaAAnAdypauuo.

e Ta TTapaAANASypaupa TTOU QVTIOTOIXOUV OTA ATTAOUCTEPA TTPORARUATO
oxnuaTiCovtal éva eTiredo xaunAoTepa. ‘ETo1 o€ kABe KATWTEPO ETTITTEDO,
ONUIoUPYEITAl N YPOQIKH AVOTTAPACTAON Twv TTPORANUATWY OTA OTToIx
avaAuovTal Ta TTPORAAHATA TOU ANECWS UYPNASTEPOU ETTITTESOU.

H diaypappartiki avatrapdotaon divel i aTTTr) aTTEIKOVIon TG OOUNG TOU TTPO-
BAAuaTog kal BonBdsl T6oo OoTNV KAAUTEPN KaTavonaon Tou idiou 600 Kal OTn
oxediaon TNG AUong Tou.
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2TnVv eikova 1.1 @aiveral n diaypauuaTIK avaTTapdoTaon TTapadEiyUaToS Ji-
oBodoaiag.

YTrohoyiopég

MigBodoaiag
| | |
ZuMovn Ymohoyiguoi Elaywyn

dedopévwy oToIXEIWV

| I I
Zuhoyn . ) , ’ e
Bagikwy . Tepwpies- | Booikawv Kabapiv  BEvnuépwon
Fmeokere W amouoi SOy SoxG ns KaTa-
OTOIXEIV Touaieg amodoywy aTodoX WV 5. e
| i |
IKOYEVEITKO Btong Eidikav

ouvOnKwv

Eikéva 1-1. Aiaypauuartikyy avamapaoracn mpoBARuarog
"YmoAoyiouog MioBodoaoiag”

1.5 AvatrapdoTaon aAyopiOpwyv

21N BiBAIoypagia cuvavtwvTtal d1aPopol TPOTTOI avaTTapdoTaong evog aAyopio-
Hou, OTTWG WE:

e Quoikh yAwooa (natural language), n oTroia atroTeAEi TOv Mo ATTAG, ave-
TeCEPYQOTO KAl adOUNTO TPOTTO TTAPOUCiaong evog aAyopibuou, OTTou Je
atrAd AOyIa Kal EAEUBEPEG EKPPAOEIG TTEPIYPAPOUNE TA BrATA TOU AAYO-
piBuou. AuTtdg o TPOTTOC £KPpaang KpuRel au¢nuévn mOavoTnTa Adboug,
AOYW TNG AOAPEIAG aTNV TTEPIYPAPH.

o AiaypauuarikéG 1exvikéc (diagramming techniques), TTou cuvioToUv €va
YPOQIKO TPATTO TTapouciaong Tou aAyopiBuou. H 1Tio yvwoTh TEXVIKN gival
10 didypauua pong (flow chart).

e Kwoikorroinan (coding), dnAadr| pe éva TTPOYPAUMA YPAUUEVO EITE OE WeU-
OoyAwaooa gite O0g KATTOIO YAWOOA TTPOYPAUUATICLOU TTOU, OTAV EKTEAECOEI
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

Ba dwaoel Ta idia atroTeAéGUOTA UE TOV aAyopiBuo. WeudoyAwaooa i Weudo-
KWOIKAS €ival Pia UTTOBETIKA dopnuévn YAWOOQ JE OTOIXEIA OTTO UTTAPKTEG
YAWOOEG TTPOYPANMPATIONOU, UE AiyeG EVTOAEC Kal atTAOTToINUEVN GUVTASN,
XpNoiun 181aitepa oTa TTPWTA OTAdIA EKPABNONG TOU TTPOYPAUMKATIONOU.

2710 BIBAio autd Ba xpnoiyoTToIinBei yia TNV avaTTapdoTacn Twv aAyopiBuwy n
YAWwooa TTpoypauuaTIopou Python, ékdoon 2.
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2. Avartrtuén TpoypauHaTOGg

Eicaywyn

2710 KeQAAalo auTd avatmTuooovTal, 0€ éva TTPWTO £TTITTEDO, BEUATA OXETIKA ME
TOV KUKAO aVATITUENG £VOG TTPOYPANUATOG Kal TIG JEBodOAoyieg TToU Xpnoldo-
TToloUvTal. AvaAuovTal B€paTta €10WV TTPOYPAUMATIOUWOU KAl avagEépovTal ap-
XIKEG EVVOIEG VIO TOV QVTIKEINEVOOTPEPH TTPOYPOAUUATIONO, KOBWG KAl TEXVIKEG
oxediaong Kal TTePIYPAPAS CUCTNHUATWV.

AEEeig KAe1B1G

KUkAog avamTuéng TpoypauuaTog, HovTéAa avAatmTugng kal oxediaong Aoyioi-
KOU, TTPOYPAUMATIOTIKA UTTOBEIYUATA, QVTIKEINEVOOTPEQPNG / SOPNUEVOG TTPO-
YPOUUATIOUOG.

A1daKTIKEG EVOTNTEG
2.1 KukAog avatrtuéng mmpoypdupaTog/AoYyIoHIKOU

H diadikacia avamtugng AoyiouikoU egeAicoeTal o€ dIakpITEG PAoelg | oTadia.
OewpeiTal UTTOGUVOAO TOU KUKAOU CWwNG €vOG CUCTAPATOG AOYIOUIKOU TTOU EEKI-
V& a1Td TNV avaAucon atmaITHOEwWY Kal TEAEIWVEL JE TNV TTalon AsIToupyiag Tou.
APKETEG POPEG, 01 BewPNTIKEG TTPOCEYYIOEIG YIA TNV AVATITUEN AOYIOUIKOU £XOUV
OexOei KPITIKN IO TNV ATTOTEAECHUATIKOTNTA TOUG, KABWG ouxvd, oTn TTPAEN, TTa-
pouaoialovTal onUAvTIKEG aTTOKAIoEIG aTTd TOV apXIKO oXedIaoPo. MNMapdAa autd
givar 181aitepa Xproipo, N avamTugn evog AOYIOUIKOU va OKOAOUBEI OUYKEKPI-
Méva PovTEAQ, Ta oTroia £xouv TTPOTABE avaAoya PE TA TTPOTEPRUATA KOl TIG
aduvapieg Toug.

MeTagU Twv BaciKwv peBodoAoyiwy (MOVTEAWV) TTOU €XOUV TTPOTABEI Kal aKo-
AouBouvTal, Ba avagepBouue oTo HOVTEAO TOu KaTappdkTn (waterfall model) kai
NG OTTEIPOEIOOUS TTPOTEYYIong (spiral model).

2.1.1 MovTéAO TOU KATAPPAKTN

Mpoékertal yia 1o povtéAo TTou utrodiaipei Tn dladikaoia avaTrTuéng evog ouoTh-
MOTOG AOYIOHIKOU OTIG akOAoUBeg QATEIC:

e KaBopiopou atraithoewy.
e AvAAuong aTmmaITAoEwV.
e 2 yediaong.
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES
e YAoTroinong.

e OAokAnpwong. Agitoupyiag Kar cuvTipnong.
O1 gpdoeig epapudlovTal SIadoXIKG UE TN OcIpd (YPauMIKG) Je KUKAOUG avaTpo-

@odATNONG.

KaBopiopog ATraiTRoewv

R4

L

!
AvdAuon

R4

L]

: ¥
2xediaon

R4

L

¥

YAotroinon

m—p  OAOKANpwWON
= = » AgiToupyia & Zuvtipnon

Eikéva 2-1. Aiaypauuartik avamapdoTach ToU UOVTEAOU TOU KATApPAKTh

2.1.2 MovTéAo otreipag

210 PoVvTéNO TNG OTreipag, N avaTrTuén akoAouBei pia e¢eAIKTIKA dladikaoia pe
TNV €TTAVAANTITIKA EKTEAECT €vOG KUKAOU @AoEwy, TTOU O€ KaBeuId dnuioupyei-
Tal hia evOIdueon €kdoan Tou TEAIKOU TTPOIOVTOG, N OTToida BEATILVETAI KOTA TOV
ETTOMEVO KUKAO K.0.K. H diadikagia auTh ouveyieTal uéxpl va Tapaxoei yia k-
d00N TTOU VO IKAVOTTOIEI TIG ATTAITACEIS TWV XPNOTWV. To TTAEOVEKTNUA auTOU
TOU POVTEAOU gival n ypriyopn avdatiTuén evog TTPWTOTUTTOU Kai N avaAucn OAwv
TWV KIVOUVWYV, TTPIV aTTO KABE @don. To JovTEAO auTd XPNOIKOTTOIEITAI TTEPICOO-
TEPO O€ £pya PEYAANG KAIPOKAG.

Katd tnv avamTuén evog rpoypduuaTog, epyaloduacTe TrTapopola he T O1adIKa-
oia avatTugng evog AoyiopikoU Kai akoAouBeital n peBodoAoyia uAoTroinong Tou
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KUKAoOU avdmrTuéng mpoypduparog (program development life cycle-PDLC).
Mia Tétola peBodoAoyia avAaTTugng TTPOYPAUKOTOG UTTOPET VO atroTeAEITal AT
@daocig, OTTWG:

e AvAaAuon Tou TTPOBANAPATOG.

e X xediaon.

® 2UuyypaQr KWwoIKaA.

e 'EAcyx0G KAl EKOQAAPATWON.

e Tekunpiwon.

B
S

Eikéva 2-2. Aiaypauuartiky avarmapdoracn Tou HOvTéAouU ThS
21reipac

2.1.3 H AoyIK ouyypa@nig TTPOoypANHATOS avaAoya e To €idog Trpo-
YPOMHOTIOHOU

ATTé Tn dekaeTia Tou 1960 Kal PEXPI OAMEPQ, €XOUV avaTITuxBei didgopa €idn
TIPOYPANKATIONOU TTOU Ta UTTOCTAPIEAV TTOAAEC YAWGCOEG TTPOYPAUMATIONOU.
MTtTopoUuE va T KOTNYOPIOTTOINOOUNE O€ YEYAAEG KATEUBUVOEIG, Ta AsyOuEva
TTPOYPAMHATIOTIKA UTTodiypara (programming paradigms).

Ta Bagikd TTpoypappaTioTIKG uTTodEiypaTa gival Ta akdAouba:

e O [MpOOTAKTIKOG TTPOYPANUATIONOG.
e O AnAWTIKOG TTPOYPOUHATIONAG.

2.1.4 NpoOOTAKTIKOG TTPOYPAUMATIONOG

O MpooTAKTIKOG TTPpOYPANMATIONOG (Imperative programming) Baciletal o€
€VTOAEG TTOU UAOTTOIOUV Ta BAMATA VOGS aAyOpIBUOU, KOl BPICKETAI TTIO KOVTA OTN
AoyIkr] AeiToupyiag Tou uttoAoyioTr. TAWwooeg TTou akoAouBnoav 1o €idog auTd
gival o1 KAAOIKEG YAWOOEG TTpoypauuaTiopou, 6w Cobol, Fortran, Pascal, C
K.4.
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

Aopunpévog Kal pn TTPOYPOHMATIONOG

Katd tnv apxikr TTepiodo TOU TTPOYPANMATIONOU, N dlokAGdwon Kal n aAAa-
YN TNG PONG eKTEAEONG £VOG TTPOYPAPMATOG YivovTay PE TN XPrRon TN EVTOARG
goto. Me Tnv evTOAn auTr], n por| eKTEAEONG PETOPEPOTAV OE OTTOIOdNTIOTE ON-
MEio TOu TTPOYPAPMATOG, YEYOVOGS TTOU 00NyoUdE o€ WUn dounuéva TTpoypdupaTa
(Mn dopnpévog TTpoypappaTIonds - Unstructured programming). 2Tn OUvEXEIQ
onuIoupynRBnke 1o TTPOTUTTO Tou AoMnuévou TTpoypappaTIonou (Structured
programming), 6TTou n aAAayr TNG PONG EKTEAEONG YIVETAI JE OUYKEKPIPMEVOUG
KAVOVEG.

O A103IKAOTIKOG TTpoypapaTIiIonog (Procedural programming) atroTteAei pia
UTTOKATNYOpPIia Tou OUNUEVOU TTPOYPAUMATIOMOU, YE TO TTPOYPAPMA VA OTTOTE-
Agital amd opddeg evioAwvy, TI¢ diadikaacieg (procedures). H yAwoaoa TTpoypap-
MaTIoPoU TTou agloTroinae, Adn atd 1o 1970, 1o €idog auTd gival n Pascal.

O AVTIKEINEVOOTPEPNG TTPOoYpappaTIoN6g (Object-oriented programming)
Baailetal -o€ avtiBeon pe To OIGDIKAATIKO TTPOYPAUUATIONO- OE AVTIKEIUEVA TTOU
OAANAETTIOPOUV PETAEU TOUG. O AVTIKEINEVOOTEPNG TTPOYPAUUATIONOG OTTOTEAEI
£va TTPOTUTTO TTOU TAIPIAZE! TTEPICTATEPO OTN AOYIKH OpYyAvwong Kal AEIToupyiog
TOU TTPAYMOTIKOU KOOUOU.

2.1.5 AnAWTIKOG TTPOYPOAUMATIONOG

O AnAwTiké6g TrpoypappaTiopds (Declarative programming) BagiCetal otnv
TTEPIYPAQPI) TOU OKOTTOU, O OTTOIOG ¢NTEITAI VA £TTITUXEI TO TTPOYPAPUA. ZTO YEVI-
KO auTd UTTOdEIYa avAKOUV BIAQOPES UTTOKATNYOPIES TTPOYPAUMATIONOU, OTTWG
gival 0 Zuvaptnolakdg Kal 0 AOYIKOG.

O ZuvapTnolakog TrpoypaupaTiopog (Functional programming) BaciceTtal o€
MaBNUaTIKEG CUVAPTAOEIG, HE YAWOOEG OTTWG Lisp, Logo K.4.

2710 Aoyiké TTpoypappaTiond (Logic programming), éva TTpoOypapua gival éva
OoUVOAO aTTd agIWPATA ] KAVOVEG Ol OTT0I0I KABOPI(oUV OXECEIC AVAUECO O€ aVTI-
Keipeva. YTTOAOYIOUOG EVOG AOYIKOU TTPOYPANMATOC Eival Eva CUUTTEPOC A TTOU
ouvayetal a1t Ta aTTOTEAEOUATA TOU, OTTWG Yia TTapddelyua yiveral otnv Prolog.
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2TO TTPOYPAMMATIOTIKG TTPOTUTTO TOU dNAWTIKOU TTPOYPOUMATIONOU UTTOPOUUE
va BewprAooupe 0TI avAKouv Kal AAAEG YAWOOEG TTou Ogv UTTAyovTal OTIG OUO
TTPONYOUUEVEG KATNyopieG. XapakTnploTikES eival n HTML (HyperText Markup
Language), yYAWoOoO OAUAvoNnG-XapakTNPIOKOU UTTEPKEIUEVOU KOl €V HEPEL N
SQL (Structured Query Language) yAwooa yia tn diaxeipion dedopévwy, o€
éva Zuotnua Alaxeipiong Zxeolokwyv Baocewv Aedopévwyv (RDBMSRelational
Database Management System).

2.1.6 Ao1rd TpOTUTTA KAl TEXVIKEG TTPOYPOMHUATIONOU

EkT16g ammd Ta Tapattdvw UTTodEiyuaTa TTPOYPAPUATIONOU UTTAPYXOUV Kal GAAa
TQ OTTOIq, €iTE DEV PUTTOPOUV VA XAPOKTNPEICTOUV TTANPWS WG TTPOYPOUMATIOTIKA
UTTOdEIYMATA, EITE ATTOTEAOUV TEXVIKES KAl IEBOOOAOYIES TTPOYPAUUATIONOU, TTOU
Ba ava@Eépoupe aTn CUVEXEIQ.

MapdAAnAog rpoypappaTiopog (Parallel programming). Emitpémmel Tautdypo-
vn ekTéAEON BIAdIKACIWY aTTO DIAPOPETIKOUG ETTECEPYAOTEG, OTTWG OTNV YAWO O
TTpoypapuartiopou Occam.

MpoypappaTiIouog 0dnyouuevog atrod yeyovoTta (Event-driven programming).
ATTOTEAE TTEPICTOTEPO TEXVIKH QPXITEKTOVIKNG EVOS TTOOYPAUUATOS OXETIKA E TN
por Tou, TTapd TTPOYPAUMATIOTIKG UTTedeIypa. H por Tou TrpoypduuaTtog e€ap-
TaTal Ao TNV UTTapgn yeyovotwy (events), 6TTwg eival, yia mapddelyua, éva
MAVUPQ VOGS aioOnTAPA 1) YIa EVEPYEIQ TOU XPAOTN YE TO TTATNUA TOU TTOVTIKIOU 1)
evog TTANKTpouU. MNapadeiypata yYAwoowyv TToU To EVOWPATWVOoUV givail n Python,
Java k.d.

O1TIK6G Trpoypappationog (Visual programming). Ek@pdadel Tn duvardtnta
yAwoowv A TTePIBAAOVTWY TTPOYPAPHATIOHOU va TTapéxouv Tn duvaTdTnTa on-
HIoupyiag Tou TTPOYPAPUATOS HECW YPAPIKWY AVTIKEIMEVWY, QVTi TNG TTANKTPO-
Adynong Tou KWOIKa O OTToiog avTIoTOIXEl O€ evTOAéGC. Ma TTapddelyua, oTnv
Katnyopia auTh avikouv TTepIBAAAOVTa dnuioupyiag oevapiwv 6TTwg 1o Kodu
(Kodu, 2016) ka1 To Alice (Alice, 2016) 4 To Scratch (Scratch, 2016).

Mpoypappationog Aéoung evepyelwv (Script programming). Eivar TUTTOQ
TIPOYPAPUATIONOU Kal OXI UTTOSEIYUA, BNUIOUPYIAS HIKPWVY TUNUATWY KWAIKA Kal
OX1 OAOKANPWHEVWYV TTPOYPAUPATWY.
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Eival ugnAoU emiTédou TTPOYPAPUATIONOG TTOU DIEPUNVEUETAI KATA TNV EKTEAE-
on a1ré £va AAAo TTPOYPAUHA, OTTWG Evag QUAANOUETPNTNG.

ApBpwTdg | TunpaTikég Mpoypappartiopdg (Modular programming). ZxeTi-
CeTal TTEPIOOOTEPO PE TEXVIKN Oxediaons Aoyiouikou TTapd Pe TTpOTUTTO. Xapa-
KTnpiCeTal atrd Tn dlaipeon Tou TTPORAANATOG 0 aTTAOUCTEPA TUAMATA, QUTA UE
TN O€IPA TOUG O€ £TTI JEPOUG PIKPOTEPA K.O.K. Mapéxel atrAoloTteuon TnG £TTi-
Auaong evog TTPoBARUATOG, EUKOAIO KwdIKOTTOINONG Kal ouvTpnong. Mevika wg
TUAMO BEWPOUPE £va OUVOANO EVEPYEIWV TO OTTOIO EKTEAEI HIa KABopPIoUEVN Agl-
TOoupYia €vOG TTPOYPAMMATOS Kal Eival KaTd To duvaTov aveEdpTnTo atmo Ta AAAa
THAMATa.

lepapxikOG oxeSIAOUOG

H péBodog avaAuong evog TTPORARUATOG O€ PIKPATEPQ, €ival EKEIVN PE TNV OTTOIA
QVTIMETWTTICOUNE TO TTPORANMA WG Jia TToAuETTITTESN doun. ‘ETol, yia Tn oxedia-
of Tou, EEKIVAUE aTTd TO UWNAGTEPO ETTITTEDO KAI OTN CUVEXEIA TO AVAAUOUE O€
O6Ao kal xapunAoTepa, £wg 0Tou PBACOUNE OTO KATWTEPO £TTiTTed0 avdAiuong. H
TEXVIKA AUTH ovouddZeTal 1IEpapXIKOG oXedlaoog (Top down design).

2.1.7 EvoeIKTIKA TrEPIBAAAOVTA KOl YAWOOEG TTPOYPAUMATICUOU
Pascal. H mAéov kKAaoIK YAwooa dounuEVOU TTPOYPAUMATICHOU.

Visual Basic (Visual Basic, 2016). MepiBaAAov TTpOYPOUUATIOUOU, TTOU QKO-
AouBei JIKTO TTPOTUTTO UTTOOEIYUATWV.

C++. Emékraon tng C. ATmoTeAel YAWOOO AVTIKEINEVOOTPEPOUG TTPOYPANKOTI-
OpoU, av Kal PTTopEi va xpnoiuotroinBei kai yia didackaia AladIKaoTIKoU TTpo-
YPANUaATIOHOU.

Java (Java, 2016). Zuyxpovn YAWooa AVTIKEINEVOOTPEPOUG TTPOYPAMKATIOMNOU.

Python (Python, 2016). TAWooCa TTOU AVAKEI OUCIOOTIKA O€ WIKTA UTTOdEiyaTa
TIPOYPAPUATIONOU, OTTWG OVTIKEINEVOOTPEPES, TUVAPTNOIAKO Kal dIAdIKACTIKG.
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2.2 Eicaywyn oTIG BACIKEG EVVOIEG TOU
OVTIKEIMEVOOTPEPOUG TTPOYPOUHMATICHOU

TNV TTapAypa@o autr Ba ava@epBoUuue eTTAVAANTITIKA O€ OXEON WE TNV TTPON-
youUuevn TAEN, OTOV QVTIKEIUEVOOTPEPN TTPOYPAUMATIONO, EVW TTANPECTEPN aVA-
Auan Ba yivel oTo Ke@aAaio 11.

H péxpl Twpa d1daockaAia Tou TTpoypapuaTIoNoU akoAouBei To UTTOdEIyUa TOU
OounNuUEVOU TTPOYPAPHATIOHOU. O doUNUEVOG TTPOYPAUMATIONOG EAUCE onuavTI-
K& TTpoBAANATA TTPOYPANPATIONOU, aAAG 0dAyNOE KAl OTNV QVATITUEN TTOAU-
TTAOKWYV TTPOYPAPUATWY. H KOTAOKEUR TWV TTPOYPANKATWY AQUTWY KOl N OUVTH-
pnon Toug amaitoloe €I0IKOUG Pe BaBIEG YVWOEIG O€ ETTINEPOUG BEPATA, OTTWG
oTn dlaxeipion PVAUNG, Kal aTa AEITOUPYIKA cuaTAuaTta. H TTOAUTTAOKOTNTA KO-
TAOKEUNG TWV TTPOYPAUNATWY dnuiolpynaoe pia GAAN AoyIKr TTpoYPauPaTIoNoU
TTOU KIVEITAI 0€ dIAPOPETIKY KaTeUBUveoT. MpoKeiTal yia TOV AVTIKEINEVOTTPEPH
TTPOYPOANUATIONO.

Baoikh apxn Tévw oTnv otroia dounBnKe O QVTIKEINEVOCSTPEPNG TTPOYPAMMO-
TIOPOG €ival OTI O TIPAYHATIKOG KOOPOG atroTeAeiTal ammd avrikeipeva (objects).
Ta avTiIKEieva autd TTaipvouv Pop@r KAl N CUMTTEPIPOPA TOug £€apTaTal aTTd
Ta epebiopata Tou AauBdvouv atmd 1o TePIBAAAOV oTo oTToio BpiokovTal. Qg
QVTIKEIJEVA PTTOPOUNE VO Bewpriooupe oxedov Ta TTavta, dnAadr oTidnTToTE
UTTAPXEI OTOV TTPAYHATIKG KOOMO, OTTWG TT.X. HOBNTAG, TTAYKAKI, TTOPTOKAAI, pa-
O16QWVO, aUTOKIVNTO K.ATT. (eIkéva 2-3).

@ =
=

Eikéva 2-3. duaika avrikeiueva

(_?

et
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Mépoc¢ 1. EuBabuvon o€ BacikéS Evvoies

Aev onuaivel 0TI Ta AVTIKEIEVA £XOUV atTapaitnTa UAIKA uttdoTaon. Mtropouv
va BewpnBouv wg avTIKEIPEVA EVVOIEG, OTTWG HIO CUYKEKPIPEVN JaBnuaTikr) Be-
wpia A TTPOYPAUMATIOTIKA QVTIKEIMEVA, OTTWS AUTA TTOU gu@avilel n eikéva 2-4.
MNa Tapddelypa, kGBe TapdBupo 0BOvVNG ival Eva avTIKEIUEVO.

>« calator - o HEM
o OpBoywvia Tpiywva = U“E Avtikelpeva Forms 25

Adotnua Anotelé Avtikeipevo Label =
- = | L
a=10 S elel N AvTikelpeva | AC CE % \

ST Text Box | | e e |

BPEZ

KAGAPIZE | ,
Avtikeipevo Console

l S 08
Avtikeipevo . CAWINDOWS system32\emd exe
List Box y to continue

Avtikeipeva
Buttons

Nt

Eikova 2-4. [NpoypauuarioTika@ aviikEiueva

KdaBe avTikeipevo gival EexwploTd Kal £XEl éva gUVOAO atrd XapakTnpioTiKA. a
TTOPAdEIyUA: TO TTAYKAKI €ival GUAIVO, N UTTAAA gival 0TPOyYUAr, 0 pabnTng @oitd
o€ MIa TGEN K.ATT. To 0UVOAO QUTWYV TWV XAPOKTNPICTIKWY aTTOTEAOUV TIG 16/10Th-
TEC TOU QVTIKEIUEVOU.

AvdAoya pe TNV EQAPUOYH TTOU avaTTTUCCOUE, KaBopifoupe TOOO TA AVTIKEIE-
va 600 Kal TIG 1I810TNTEG TTOU Jag evdiagEpouv. Eva avTikeipevo ouvABwg ptropei
va ekTeEAEoEl KATTOIO AsIToupyia. MNa TTapadelypa: 0 pabnThg UTTopei va TTapel hia
epyacia, va TTpofifaacTei oTnV €mOUeEVN TAEN, N UTTAAG va avattndnoel, éva Tra-
PABupo 086vVNG va KAcioel K.ATT. TéTola aTTOTEAEOPATA ATTOTEAOUV TN AgyOpEVN
OUUTTEQIQPOPA TOU AVTIKEINEVOU.
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lNpoypauuarioudg YmroAoyioTwv

H ouptrepipopd TOU QVTIKEINEVOU evePYOTTOIEITAI OTTO éva yeyovog. MNa TTapd-
Oclyua: PiXVOUUE TN UTTAAG OTO TTATWUA 1] KAVOUUE KAIK O€ £va Gnueio Tou TTa-
pabupou.

To TG akpIBWGS Ba cupTTEPIPEPOE éva TTPOYPAUUATIOTIKO AVTIKEIMEVO €EQp-
TaTal 1o éva TUAPG KWOIKA TTOU AVAKEl OTO QVTIKEIMEVO Kal ovoudleTal Kwdi-
Kag-XEIPIOTAHS.

O1rwe AdN avagépape Eva avTIKEIPEVO gival EeEXxwPIoTo, €Xel, dnAad, Tn dIKA Tou
TOUTOTNTA. AUTO TTPOKTIKA ONUAiVEl 0TI, AKOWN KAl av dUO QVTIKEIMEVA £XOUV OKPI-
Bwg TIG idIEG 1IB1OTNTEG, ECAKOAOUBOUV va TTAPAPEVOUV BUO AVEEAPTNTA QVTIKEI-
peva. MNa Tapddeypa: dUo PTTAAEG TTOO0CPAiIPOU £XOUV TA idIO XAPAKTNPIOTIKA
ave¢dpTnNTa O€ TTOIO TTAIXVIdI XpnoiyoTrolsital n Kabe pia. MNa Adyoug ammAdTnTOG
Kal "olkovouiag" Ba emBupolcape ag TTapOPoIa AVTIKEIMEVA va KaTaypdgovTal
TA XAPOKTNPIOTIKA TOUG JOVO Hia @opd. 'ETol odnyoUpaoTe OTIG KAGOEIS TTOU €i-
val, oucIaoTIKA, "KaAouTTia” yia Tn dnuioupyia TTapOUOoIwY avTIKEIMEVWY. Mg Thv
idla KAGon, utropolv va dnuioupynBoulv TTOAAG dIaQopETIKA avTiKeipeva. KaBe
TTapdbupo cival éva avTIKEIPJEVO TTOU avhKel TNV KAGon TTapabupwy, aAAd Kal
KABe £va atrd Ta €TITTAEOV OTOIXEIQ TTOU TTEPIEXEI OTTWG ETIKETEG, KOUUTTIA, MTTA-
PEC KUAIONG K.ATT., €ival ETTIONG QVTIKEIYEVA TA OTTOIO AVIKOUV OE HIO TTIO YEVIKH
Karnyopia r} KAGon.

To avTIKEIPEVO €XEI TINEG OTIG 1I81OTNTEG, EVW KANpovouei TIG AsIToupyieg TNG KAG-
oNgG aTTd TNV OTTOoIA TTPOEPXETAI.

OT1av kKavoupe pia evépyeia (Yeyovog), OTTwG, yia TTapddelyua aplotepd KAIK JE
TO TTOVTIKI G€ €va aTTd TA OTOIXEIQ AUTA, evnUEPWVOVTAl OAQ yIa TNV €VEPYEIQ,
aAAG avTidpd povo To evepyo. 'ETol yia TTapadelyua, av EXoupe TTOANG duoia TTa-
pAaBupa Tou QUAAOUETPNTH TO £va TTIOW aTTd TO AAAO KaI TTOTACOUME TO KOUWTTI
KAgloipaTog (yeyovog), Ba kAgioel pévo 1o evepyd TTapdbupo (CUPTTEPIPOPA).

H 6An Tapatrdvw Asiroupyia Twv Tapabupwyv oTnpideTal O UIa EQAPUOYH TToU
Aéyetal yoaikn dietragn xpnorn (graphical user interface-GUI) kai n otroia atro-
TeAEI Eva XapakTNPIOTIKO TTAPASEIYUA QVTIKEINEVOOTPEPOUG TTPOYPAUMATIOUOU.
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

2.2.1 Z0yKpion S108IKOOTIKOU KOl AVTIKEINEVOOTPEPOUGS TTPOYPAUUATICHOU

O1 YAWOOEG QVTIKEINEVOOTPEPOUG TTPOYPANMUATIONOU ETTITPETTOUV Eva UWNAO-
TEPO ETTITTEDO aQaipeong, 6Pog TTou BiyeTal oTo KEQPAAAIO 12, ammd auTEG TOU
Al0dIKAoTIKOU TTPOYPANPATIONOU, YIa TRV ETTIAUCT TWV TTPOBANUATWY TNG TTPAY-
MOTIKAG CWAG. ZTN dounuévn oxediaon oKePTOPAOTE PE TN AoyIKA TG SOMNG Kal
Aeiroupyiag Tou uttoAoyioTr (S10doxH, aTTéPAcT, ATTOBNKEUCN - UVAMN K.ATT.),
EVW) OTNV QVTIKEIUEVOOTPEPH OXE0IQ0N OKETITOMOOTE PE KEVTPO TO TTPORANMQ,
XPNOIYOTIOIWVTAG TA AVTIKEIYEVA TOU AOYIOUIKOU IO TNV avoTTapAdaTach agnpn-
MEVWYV OVTOTATWY TOU TTPOPRAAUATOC TTPOG TNV £TTIAUCT] TOU.

2.2.2 AVTIKEINEVOOTPEPNG oXediaon

MeTagU Twv peBodoloyiwv avdAuong Kal oxediaong TTANPOPOPIaKWY CUOTN-
HATWV UTTdpXOouUV BUO TTOU JAG EVDIAQPEPOUV TTEPICCOTEPO OTO KEPAAQIO AUTO.

H mpwTn, oxeTieTal ue 10 SOPNUEVO Kal N SeUTEPN WE TOV QVTIKEINEVOOTPEPN)
TTpoypappatiopd. ‘ETol, 0TTwg o dounuévog TTPOYPAUMATIONOS 0drynoe oTnv
oounuévn pebodoloyia oxediaons (structured design), 0 QVTIKEINEVOOTPEPNG
TIPOYPAPUATIONOG 0dyNOE OTNV QVTIKEIUEVOOTPEPH EBodoAoyia axediaong
TTANPOPOPIOKWY CUCTNHATWY (object-oriented analysis and design).

Evotroinpévn Nwooa MovreAotroinong (Unified Modeling Language-UML )

MNa TN yPOQIKN aTTEIKOVION, TOV TTPOCBIOPICHO, TNV TEKPNPIwon K.4. Twv CTOoI-
XEIWV Kal TWV QACEWV VOGS CUOTHHATOG AOYIOUIKOU XPNOIUOTIOIEITAI EUPEWG N
vyAwooa povredotroinong UML. AtroTeAcital atmmd €va oUVOAO TTPOCUNQWVNUE-
vV 6pwv, oUPBOAWY Kal dlaypauudaTwyY Kal KUPIAPXET 0TN YPOQPIKT OTTEIKOVION
NG O0Xediaong evOG AVTIKEINEVOOTPEPOUG CUOTIUATOG.

Z1nv €kdoan 2 diabéTel TTOAAOUG TUTTOUG dlaypauddaTwWY, KUpiwg dU0 KaTnyopl-
WV: Toug TUTTOUG TTOU OXETICovTal PE TNV avatrapdoTtaon Tng doung (structure)
TOU OUCTAMGTOG KAl TOUG TUTTOUG TTOU OXETICOVTAl PE TNV QVOTTaPAoTOOn TNG
oupTTEPIPOPAG (behavior) Twv doUIKWY OToIXEIWV TOU.
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3. Baoikd oTolixeia YAWooog TTpOoyPAUMATIONOU

Eicaywyn

2710 KEQPAAQIO QUTO avaTITUCCOOVTAl Ta BACIKG XOPAKTNEIOTIKA TOU OAOKANPWHE-
vou TTePIBAAAOVTOG avATITUENG TNG YAWOOOG TTpoypauuaTiopou Python. Ettiong
avaTrtuooovTal ol Bagikoi TUTTOI HETABANTWYV, OI BACIKEG EVTOAEG, OI OMNES ETTI-
AOYNG Kal eTTavaANyWng Kal oI CUVAPTHOEIG.

AEEeig KAe1d1a

MpoypapupaTioTIKG TTEPIBAANOV avaTTITUENG, AOYIKEG KAl apIOUNTIKEG EKPPATEIG,
TEAEOTEG, OOMEG Kal TUTTOI DedOUEVWY, UETAPBANTHA, EVTOAEG, GuvapTAOEIg, BlEp-
MNVEUTAG.

A1dakTIKEG EVOTNTEG

MN'vwpipia pe To oAokAnpwpévo trepIBaAAov avdatrTuéng Tng YAwooag
mpoypappaTiopou Python

H vyAwooa mTpoypauuaTtiopou Python gival yia ouyxpovn yYAwooa TTpoypapua-
TIOPOU TTou UTTooTNPIZEl TOOO dIAPOoPA TTPOYPAUMATIOTIKG uTTodEiypaTa -OTTWG
OOUNUEVO, CUVOPTNOIAKO, AVTIKEINEVOOTPEPEG- OCO KAl TEXVIKEG TTPOYPOUMATI-
opou. EmmpdoBeta TTepIExel TTAOUOIEG BIBAIOBAKES aTTd £TOINO KWOIKA TTPO-
YPOUMATIOPOU Kal uTtoaTnpilel Tov apBpwrd mpoypauuatioud. Tig PIBAIOBAKES
QUTEG (HoVAdEG AoyIoUIKOU), aAAG Kal AAAEG TTITTPOOBETEG £EWTEPIKES BIBAIOBN-
KEG ME ETOIMO KWOIKA, UTTOPOUE VA TIC XPNOIKMOTIOIOUNE OTA TTPOYPANUATA HOG
aKoAoUBWVTaG éva oUVOAO aTTAWY KAVOVWYV Kal evTOAWY. O TPOTTOG QUTOG HOG
ETTITPETTEI TN OXETIKA EUKOAN GUYYPAQPT] TTIO OUVOETWY TTPOYPANMATWY. Movadeg
AoyIopIKoU - BIBAIOBAKEG PTTOPET va dnUIoUPYACE! Kal £vag TTPOYPAUMATIOTAG,
WOTE VA TIG XPNOIYOTIOIE KATAAANAQ O€ dIAPOPETIKA TTPOYPAUKATA TOU, ATTO-
@elyovTag va ypdeel, KaBe @opd, Kwdika atrd TV apxn.

To OAokAnpwpuévo MepiBdaAAov AvarrTuéng Mpoypapupdrwy IDLE (Integrated
DeveLopment Environment) tng Python, cival éva EAcUBspo Noyiouiko/ Aoyi-
ouiko Avoiktou Kwdika (ENAAK), TTou, €UKOAQ, PTTOPOUME VO TO EYKOTAOTA-
OOUE OTOV UTTOAOYIOTH HaG. Apkei va kateRdooupe atrd 1o AlodiKTuo -Kal 0Tn
OUVEXEIQ VO EKTEAECOUNE- TO KATAAANAO apxEio, avaAoya PeE TO AEITOUPYIKO OU-
OTNUA TOU UTTOAOYIOTH Jag, €9' 6oov gival d1aB£oiuo yia dId@opa AEITOUpPYIKA
ouoTthuaTta, 6TTwg Microsoft Windows, Linux / Ubuntu, MAC OS X.
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

r Python 2.7.9 Shell - o

File Edit Shell Debug Options Windows Help ‘
Python 2.7.9 (default, Dec 10 2014, 12:24:55) [MSC v.1500 32 bit (Intel)] on win32 ;I

Type "copyright"™, "credits"™ or "license ()" for more information.
>>> |

Eikéva 3-1. To mrepiBdArov IDLE tn¢ Python
3.1 MetaBAnTtég kai TOTTOI DEdONEVWV

3.1.1 TOtro1 dedopévwv
‘Eva mpoypappa cuvABwg emreepyddetal dedouéva Ta OTToia PTTOPED va gival
ammoBnkeupéva oTnv KUPIA PJVAUN TOU UTTOAOYIOTH, 0€ ATTOBNKEUTIKO WEGO A N
gloaywyn Toug va yiveral ammo kdamola povada. O rurror dedouévwy TTpoadiopi-
Couv Tov TPOTTO TTAPACTAONG TWV OESOPEVIWV ECWTEPIKA OTOV UTTOAOYIOTH, KO-
BWg Kal To €id0¢ TNG £TTECEPYATiag TOUG aTTd autov. 21NV Python &¢ dnAwvoupue
TT0I0 TUTTO OESOPEVWV XPNOIHMOTTOIOUE.

O1 xapakTnpioTikoi T0TTo1 8edouévwy atnv Python gival o apiBunTIKGG, o AoyIKOg
(boolean) kai oI cupBoAocelpés 1 aA@apIBUNTIKA (strings).
O1 apiBpoi otnv Python gival kupiwg Tpiwv TUTTWV:
e aképaiol (Integer)
e apiBuoi kivntrg utrodiacToAng (floating point)  snAadr TpayuaTikoi apiBuoi
e uiyadikoi apiBpoi (complex numbers), TUTTOG TTOU € Ba PJOG ATTAOXOAAOEI
0Tn OUVEXEIQ.

Mapadeiypara
O 19, atroTeAei TTAPAdEIYUA AKEPAIOU.

O1 256.14 ka1 28.2E-5, 61Tou 10 oUUPBoAo E dnAwvel duvaun tou 10, cival TTa-
padeiyparta aplBuwy KivnTAG UuTTodI0oTOAAG (1 floats yia cuvTopia). Z& auTh TNV
TEPITITWAN, TO 28.2E-5 onuaivel 28.2 * 105, NMapartnpoUue 6Tl To deKAdIKO TUN-

“w [l

Ma dlaxwpileTal e TO XapaKTApa TeAgia “.” kal 6yl To KOuua “,”.
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lNpoypauuarioudg YmroAoyioTwv

O Aoyik6g 10106 (boolean) TTou déxeTal udvo dUo TIPEG, TNV TIA True (AAnBNRg)
Kal TNV TIPN False (Weudng) kal £xel OKOTTO TNV KATAYPAPr TOU ATTOTEAEOUATOG
eVOG eAEyXOU.

O1 oupBoloosipég cival pia akoAouBia atré xapaktripes. Mia cupBoloceipd
MTTOPEl va aTTOTEAEITAI OTTO TTEPICOOTEPEG OTTO pia AéEelg. O1 AéEeIg uTTopOoUV
va gival og KOs yAwooa TTou utrooTnEigeTal amo 1o TPoTUTTo Unicode, dpa
o€ eA\nviKkn, ayyAIkn K.0.K. MtTopoUpe va opicoupue pia cuuBoAocelpd Pe povd
EI0OYWYIKA 1) pe DITTAG, aAAG OXI avauikTa. Me 0TI Eekivape, Ba TTpETTel TTAAI va
KAEIVOUIE.

Mapdderypa: "221051445" A ‘KaAnpépa'.

MNa va eAéygoupue Tov TUTTO BEBOUEVWY XPNOIUOTTOIOUUE TNV EVTOAN type ().

. int float bool str
Mapadeiypa

>>> type( 1)
<type ‘int’>

>>> type( 3.14)
<type ‘float’>
>>>a = True

>>> type(False )
<type ‘bool>

>>> type( ‘Apet’ )
<type ‘str’>

3.2 Ap1OunNTIKEG Kl AOYIKEG TIPAEEIG KOl EKPPATEIG

XPNOIYOTTOIWVTOG TIMEG KABE TUTTOU dedOUEVWY, UTTOPOUME VA KAVOUME OI-
AQOopEG TTPAEEIG, XPNOIMOTTOIWVTAG TOoug avTioToixoug TeAeoTég. O1 reAeoTéc

(operators) eivar gULBOAY N AEEEIC VI TN, ONMIQUAVICL ARIBUNTIKGIY, KA AQYIKLOY
ekepaaewy, O1 BaalkdTepol TEAEOTEG 0T YAwooa Python eivai:
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

Api0unTikoi TeAeoTég: Eival Ta aUpBoAa TTou XpnoIUOTTOIoUKE YIa VO KAVOUUE
HoBnuatikég TTPAgeIS. 21N yAwooa Python xpnoiyoTroiolue Toug TTapakdTw Ba-
OIKOUG apIBuNTIKOUG TEAEDTEG:

MpdoBeon +
Agaipeon -
lMoAAatTAaciaouog *
Alaipeon /

*%

Yywon og duvaun
To uttéAoiTTo TNG aképaiag diaipeons %

> € KGBe Ek@pacn oTnv oTroia UTTdpXouVv apIBUNTIKOi TEAEOTEG akoAouBeiTal pia
TTPOCdIOPIoUEVN IEPAPXIa TTPALEWY, TTOU Eival:

1. "Yywon og duvaun.
2. TloAAaTTAOOI00POG, dIaipeD, UTTOAOITTO aKEPAIAG dIAipETNG.
3. Npoobeon, agaipeon.

Av Bé\oupe va aAdgoupe TNV IEpapxia Twv TTPAEEWY, UTTOPOUNE VO XPNOIUO-
TToINooUNE TTAPEVOETEIS. MNa TTapddelyua, otnv Ekppacn (2+3)*5 Ba ekTeAeOTEI
TPWTA N TTPOCOeon Yéoa aTnv TTapEvOeon Kal PETA, TO ATTOTEAEOUA Ba TTOA-
AatrAaciaoTei €11 5, o€ avTtiBeon pe TV ékppacn 2+3*5 oTnv oTroia, TTpwTa Ba
yivel o TToOAaTTAaCIaouGG Kal JETA N TTPOCOEON.

ZXEOIAKOI (] TUYKPITIKOI) TEAEOTEG: XPNOIUOTTOIOUVTAI YIa Tn oUyKpion dUo TI-
MWV i HETABANTWY, HE TO OTTOTEAECHO HIOG oUYKPIoNG va gival gite True (AAn-
0n¢) cite False (Weudng). Z1n yAwooa Python xpnoiuotroiodvTtal o1 TTapakaTw
Baoikoi oXeoIaKOi TEAEOTEG:

MikpdTepo atrd <
MikpdTepo 1) ico aTTd <=
MeyaAuTepo atrd >

MeyaAuTepo 1 ioo atrd >=
loo pe ==
Aid@opo atrd 1=
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lNpoypauuarioudg YmroAoyioTwv

TeAeoTEG AOYIKWYV TTPAEEWV: 2TIC AOYIKEG TTPALEIC KAl EKPPATEIC XPNTIKOTTOI-
ouvTal o1 Aoyikoi TeAeoTég not (OXI), and (KAI), or (H) pe Tig akdAouBeg AoyIKEG
AeIToupyieg:

e not (OXI): mpagn dpvnong

e and (KAI): Tpd&é&n ouleung

e or (H): Tp&én dialeuéng.
To amotéAeopa yiag Aoyikng Tpaéng civar True (AAnBNRg) n False
(Weudng) oupewva Pe ToV TTOPAKATW TTiVOKA:

P Q Pand Q PorQ Not P
True True True True False
True False False True False
False True False True True
False False False False True

H mTpoTepaidoTnTa TWV AOYIKWYV TEAEOTWV €ival not, and, or ye auTA TN oeIpd.

lMivakag 3-1. MNapadeiyuara apiBuUNTIKWV/AOYIKWY EKPOPATEWY

Ap1OuNTIKEG TIPASEIG AtroteAéopuata
>>> 2+8*2 18
>>> 2%*2+4/2-3%4 -6

4 # 21nv Python, n diaipeon akepai-
WV apIBUWYV POG ETTIOTPEPEI TO OKE-
paio TTnNAiKo

5 # pag emoTpéPel TO UTTOAOITTO TNG
aképailag diaipeang 45/ 10

4.5 # H diaipeon apiBuwv KivnTAg
UTTOOIOOTOANG, MOG ETTIOTPEPEI TO
TTNAIKO, wg apIBPd KIvNTAG uTTodIa-
OTOARG

>>>45/10

>>>45 % 10

>>>45.0/10
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

NoyIkég eK@pAoEIg UE ATtroteAéopata
OUYKPITIKOUG TEAEOTEG

>>> 23 == 23 True
>>> 34 1= 45 True
>>> 56 <= 12 False

NoyIkég ek@pdoEIG UE TEAEOTEG

Aoyikwyv Tpdewv AmroteAéopaTa
>>> (12<11) and (23>10) False
>>> (12<11) or (23>10) True
>>> not(56<=12) True

MeTafBAnTég

H yAwooa Python Trapéxel eviuTTwolakéG eVAAAAKTIKEG duvaToTnTEG Yia Tn dla-
X€ipion peraBAnTwyv TTOU S1EUKOAUVOUV TOV TTPOYPAUMATIOTH. FIa Th XPNOIMOTTOi-
non uiag getaBANTAG dev atraiteital n dNAWoN TNG, EVW PTTOPEN va EKXWPHOOUUE
OIaPOPETIKOUG TUTTOUG TIMWV O€ MIa HETARBANTH KATA TN dIAPKEIQ EVOG TTPOYPA-
HaTOG, OTTWG AKEPAIES TIMEG, KIVNTAG UTTOBIACTOANG Kal CUPPBOAOCEIPEG.

MNa va XpNoIJOTTOINCOUKE PIa METABANTHA aTTaiTeiTal va TNG OWOOUHE £va Ovoua
KAl 0T OUVEXEID VA TNG EKXWPAOOUKE KATToIA TIPH. 21N YAwooa Python utrdp-
XOUV OPICHEVOI KAVOVEG TTOU TTPETTEI VO OKOAOUBOUE OXETIKA PE TO OVOUA MIOG

weTaBANTAG. ‘ET01, yia TTapAdeHa, QEV ETITRETETAL VO SEKINA TO OVOLLLIGS HES |,
TOBANTAC LE A0IBUO. KAl TQ OVOLQLTTQU. . QWIQUUE DEVTIRETIEL VAL EVSU. OUQIO LS
KAITOIQ QYO EYOWHATWHEYNS. aUYATINANG.A EVTIOA]S. 2uvnBifoupe va divoupe

éva OVoua OXETIKO HE TO €id0¢ TNG METABANTAG ME AQTIVIKOUG XOPAKTAPES, TTOU
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lNpoypauuarioudg YmroAoyioTwv

MTTOPEl va guvodeleTal atrd KATToIoV apiBud, OTTwG yia TTapddelypa: onoman,
onoma_2, timi, mesi_timi, embado Kk.d.

MNa va ekywpHRoouuE JUia TIPA o€ Pia JETABANTH, XPNOIMOTTOIOUKE TOV TEAEDTH)
ioov " =", 6TTwG yIa TTOpAdelyua a = 125.

270 apIoTEPO PEPOG BivOupE TO Gvopa TNG METARANTAG, OTN CUVEXEIQ XPNOIUO-
TTOIOUME TOV TEAEDTH eKXWpPNoNng “=" kal oTo O€€I6 PEPOG BACOUNE TNV TIUA, MIA
GAAN PETABANTA A MIa EKQPACH TTOU €XEl WG ATTOTEAECHA 1A TIK.

>>>X=45 X—>4.5
>>>y =X x/
>>>y=y+3

S>> x x—45
45 y——75
>>>y

7.5

Mpoooxn! o TEAeOTAG “=" dev €xel TN oNPOCIa TTOU €XEl TO GUNPBOAO TNG 100TNTAG,
OTTWG TO XPENOIYOTIOIOUME OTA PABNUATIKA. ZTIC TTEPICTOTEPEG YAWOOEG TTPO-
YPOUMATIOPOU, O TEAEOTAG EKXWPNONG TIMAG " = " onuaivel 0TI EKXwWPOUUE OTN
METARANTA Hia TIPA €vOg TUTTOU OeBOUEVOU Kal TAUTOXPOVA TNV EIGAYOUHE OTN
B£on PvAPNG TTOU aVTIOTOIXEI OTN PETABANTA Pe auTd To dvopa. MNa TTapadelypa,
n evioAn a = 125 onuaivel 611 N yeTaBANTh pe dvoua a avTioToixei o€ pia B€on
MVAUNG TOu UTTOAOYIOTH Kal N aképaia TiuAR 125 eicdyetal otn B€on autr]. Av 0T
ouvéxela Béooupe a = 250, aTn B€on PvhAPNG TTOU avagEpeTal n JETABANTNA a €l-
oayeTtal n véa aképaia Ty 250 kai n raAaid iR 125 mravel TAéov va UTTApPXEl,
a@ou £xel avTtikataoTabei amrd T 250.

OAa 1a dedopéva o€ Eva Tpoypappa Python avarrapiotavTal ye avrikeiyeva n
ME OXEOEIC HETAEU TWV QVTIKEIMEVWYV, HE KABE QVTIKEIUEVO Va £XEI PIO TAUTOTNTA

34


teacher
Highlight

teacher
Highlight

teacher
Highlight

teacher
Highlight


Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

(identity), évav 10110 KaI pia TiuA. MNa Tapddelyua, 1o 12 givar éva avTIKEIPEVO UE
TINA 12, TUTTOU int (OKEPQIOG).

O1 petaBAnTég otnv Python Asitoupyouv oav €TIKETEG PE KATTOIO OvOud, TTOU
XPNOIYEUOUV YIa VO avapepOpaaTe (i aAAIWG yia va deixvouue) o€ KATToIa avTl-
Keipeva. O TUTTOG TNG PETABANTAG €ival O EKAOTOTE TUTTOG TOU QVTIKEIUEVOU OTNV
oTToia ava@épeTtal. 10 TTapddelyua a = 125, dnuioupyeital n petaBAntr pe évo-
MO a Kal ava@EPETAl OTO AVTIKEIMEVO, UE TIUA 125, ue akéPalo TUTTO DEDOUEVWV.
To cUuBoA0 "=" dnuioupyei Eva €idog deaiyaTog peTaAgU Tou avTikeIgévou 125 kal
NG METABANTAG e dvopa a. O TUTTog NG METABANTAG €ival Kal auTdg akEPAIOG,
aQOU aAVOQEPETAl O€ AVTIKEIPEVO HE AKEPQIO TUTTO OEBOUEVWV.

Ortav Béooupe oTn cuvéxeia a = 250.0, n yeTaBAnTA a TTavel TTAEoV va deixvel To
QVTIKEIMEVO e TIUA 125 kal dnuioupyeital éva véo “OECIN0”, WOTE Va avapépe-
Tal 0TO avTiKEigevo pe iy 250.0 (kivnTrg uTTodIaoTOANG TUTTOG dedouévwy). O
TUTTOG dedOoPEVWYV TNG METABANTAG a Twpa £xel aAAdEel Kal gival KivnTHG UTTodIa-
OTOANG, GUOIOG UE TOV TUTTO TOU VEOU QVTIKEIMEVOU OTO OTTOIO QVAPEPETAL.

H Python 1TapakoAouBei 0Aeg TIG TINEG Kal TIC diaypda@el OTav TTAYOUV va UTTAp-
XOUV PETARANTEG TTOU va avagépovTal o€ auTéG. H diadikaoia auTr) ovopadeTtal
ouMoyn okoutidiwy (garbage collection).

2710 TTOPAdEIyUa TTou akoAouBei N peTaBAnTh a Traipvel wg TiPR dladoxIKa £va
OKEPQIO, éva TTPAYMATIKO, MIa AoyIKr TIUA Kal TEAOG pia oupBolooeipd. Kdabe
POPa eAEyXETAI O TUTTOG BEDOPEVWV UE TNV EVTOAN type.
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>>>a =125
>>> type(a)
<type ‘int’>
>>> g =250.7
>>>type(a)
<type ‘float’>
>>> g = True
>>> type(a)
<type ‘bool>
>>> g =' KaAnuépa')
>>>type(a)
<type ‘str’>

Av B€é\oupe va gu@avicouue TO TTEPIEXOPEVO TNG METABANTAG, TOTE UTTOPOUE
va XpNOoIPoTToINcoulE TV EVIOAN print padi pe 1o dvopa NG peTtaBAnTig. MNa
Tapddeiyua: message= ‘KaAnuépa’, n evioAr print message 6a sugavioel otnv
086vn ™ Aé¢n KaAnuépa. 1o Ovoua Tng METARANTAG message, TTou aKOAOUBEi
META TNV print, dev TTPETTEI va XPNOIMOTTOINBOUYV €1I0aYWYIKA (Movd ) OITTAG), dIOTI
T0TE B0 ep@avioTei oTnV 006vn N cupBolooeipd message. Mapduola, av BEcou-
ME a = 1234, n print a Ba eppavioel Tnv TiuA 1234 otnv 006V

Baoikég evioAég oTn yYAwooa Python

2TIG TTPONYOUHEVEG TTOPAYPAPOUG TTOPOUCIACTNKAV HEPIKEG aTTO TIG BACIKEG
eVTOAEG (statements) otnv Python, 61Tw¢:

print: xpnOIMOTTOIEITAI VIO TNV EMPAVION TIMWV OTAV 08OVN TOU UTTOAOYIOTH, WE
TTOIKIAEG HOPYES, OTTWG:

e print dvopa_ueTaBANTAG, TT.X. print name

e print apIBuoG, 1.x. print 1045.34

e print ‘cupBoAlooelpd’, T.X. print '6ahacoivég aépag
e print dvopa_ueTaBANTAG (TEAEOTAG) apIBUOG
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

>>> name = ‘kostas’
>>> print name

Kostas
>>> print 1045.34

1045.34
>>> message = "Twpa "
>>> print message*3

Twpa Twpa Twpa

Ekxwpnon TINAG O€ pia HETABANTH: XPNOIKOTIOIEITAlI TO CUUBOAO
"=" yla TNV EKXWPENON PIAS TINAG G€ JIa JETABANTA.

ovopa_ueTaBANTAG = TIuA HETABANTAG
tree = Tleuko’

x =135

X=x"2+34

Eicaywyn TIPNG o€ pia JeTaBANTA a1rd 10 TTANKTPOASGYIO. To TTPOYPAPUa avapé-
VEI aTTO TO XPNOTN va TTANKTPOAOYNOEl Jia TIFr. H TiuA TTou el0dyeTal atrodideTal
o€ pia petaBAnT. Mpog TouTo XpnoiuoTroloUvTal dUO evIOAEG: N input() kal n
raw_input().

2uvTtagn: Ovopa petaBAnTAG= input(‘uAvupa’).

>>> number = input(' Awoe évav apiBuo:')
Awoe évav apiBuo: 34
>>> print number
34
Av BéAoupe va eiocdyoupe Eva aA@aplBuNTIKS (1 apliBuo pe TN Hoper aA@apiBun-

TIKOU), XPNOIMOTTOIOUME TN raw_input:

Zuvtagn: Ovoua petaBAnTig = raw_input ()
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lNpoypauuarioudg YmroAoyioTwv

>>>pame = raw_input(‘Awoe 10 dvoud cou : )

Awoe 10 6vopd oou : Kostas

>>> print name

Kostas

>>> tree = raw_input("Awaoe 170 dvopa evog OEVTPOU e AvOn TTou BAETTEIG
TTNyaivovTag aTo OXOA€io: ')

Awaoe 10 dvopa evog BEVTPOU PE GvOn TTou BAETTEIG TTNYAIVOVTOG OTO OXO-
Acio: Apuydalia

>>> print 'To &évtpo ',tree,'cival duop@o avBiouévo'

To dévtpo Apuydalid gival Ouop@o avBiouévo

Fevika, OTI el0GyeTal PE TN AL INRULBEWREITOL AUTOUOTOLOAPAOIOUNTIKD, EVW N

INpUL.ITP0aTTO0EL VQLTQ UTTOAQVITEL o TTapadelyua, av dwooupe atny input To
Ovopa Jiag YETABANTAG, Ba eTTICTPEWEI TO TTEPIEXOPEVO TNG METARBANTNAG.

Eicaywyn oxoAiwv

Ta oxoMia o€ éva TTpdypapua dIEUKOAUVOUV Thv KaTavonar] Tou. 21nv Python,
Ta oxOAIla €I0dyovTal BETOVTAG UTTPOOTA ATTO auTd To GUMPBOAO # . Ta oxoAia
MTTOPOUV va apxiCouv Kal JETA atrd eVTOAEG OTN pEON MIoG ypauuns. O,1 Bpi-
OoKeTal Oe€IA ATTO TO #, AyVOEiTal aTTd TO DIEPUNVEUTH.

# Mpodypauua TToAAaTTAACIaouSGS dUO apIBuwyY

>>> x=input('Awoe Tov TTPWTOo apIBuS: ')

Awaoe To TTPWTO apIBus: 34

>>> y=input('Awoe 1o deUTEPO APIOUOS: ')

Awaoe 10 deUTEPO aPIOUO: 2

>>> ginomeno = x*y # TTOAATTAQCIAZE! TIG TINEG TWV X KAl Y Kal
# TO QTTOTEAEOA TO EKXWPEI 0TN METABANTH ginomeno

>>> print ginomeno

68
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

3.3 Baolkég (EVOWHATWHEVES) CUVAPTHOEIG

H Python TTapéxel pia TTOIKINIO EVOWUATWUEVWY TUVAPTHOEWYV YIQ TN JETATPOTTA
TIHWV Bedopévwy aTTd évav TUTTO O€ évav GANo, 6TTwg ol: int(), float() kai str().

ApaocTnpidTnTa ENTTEdWONG

210 TTEPIBAAAOV TNG YAwooag Python, eTTaAnBeloTe TIG TTOPAKATW CUVAPTHOEIG:

e H float() petatpémmel akepaioug kal cUPBOAOCEIPEG O€ DEKABIKOUG apIBuoUG.

e H int() &éxeTal ommoiadATTOTE QAPIOUNTIKA TIUA KAl TN WETOTPETTEI OE AKEPAIO
KOBovTag Ta dekadikad yneia, av UTTapyouV.

e H str() déxeTal OTTOI0OATTOTE TIUA KOl TNV YETATPETTEI 0€ GUPPBOAOCEIPG.

e H abs() emoTpé@el TNV ATOAUTN TIUM £vOG apiBuoU.

e H pow(a,b) emoTtpépel Tn dUvaun Tou a uPwuévn aTo B.

e H divmod(x,y) emoTpé@pel T0 aképaio TTNAIKO Kal TO akEPaIo UTTOAOITTO TG
dlaipeong xly.

>>> float(10)
10.0

>>> int(5.678)
5

>>> str(5.678)
5.678

>>> abs(-45)
45

>>> divmod(10,3)
3. 1)

>>> pow(2,3)
8

Av BéAoupe va dlaBdooupe atrd To TTANKTPOAOYIO évav akEPAIO ApIBPO PE TN
ouvapTtnon input(), TTPETTEl va XpNOIYOTTOIOUUE Kal TN ouvdpTtnon int()

a=int(input(‘Awoe évav apiBuo ')
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Mapdadeiypa

>>> import math

>>> a=int(input('Awoe évav aképaio apiBuo: '))

Awaoe évav aképaio apiBuod: 2345.10

# o0 xproTng divel TNy TIPN 2345.10

>>> print a

2345

# epavieTal n akEpaia TIPN Tou aplOuoU ATTOKOTITOVTOG Ta OEKADIKA Wwnia

ApaocTtnpiéTnTa

ZUpBouAeuTEiTE TN «BOABEIO» TOU TTPOYPAUUATIOTIKOU TTEPIBAANOVTOG KAl TTEIPa-
MOTIOTEITE YE TIC EVOWMATWHEVES CUVAPTACEIC TTOU TTAPEXEI N YAwooa Python.

ESwTtepikég BIBAI0BNAKEG

EkT6C a11d TIC EVOWUATWHEVEG TUVOPTACEIS Ol OTToiEG TTEPIAaUBAvovTal OTn
yAwooa Python, pytropei kaveic va Bpel TTANBwpa egwTepikwv BIBAIOBNKWY (ap-
BpwpaTta ; modules) aTtoug AladIKTUGKOUG TOTTOUG UTTOOTAPIENG TNG YAWOOAG.
Mia BiIBAI0BRKN €ival éva apxeio TO OTToI0 TTEPIEXEI WIA GUAAOYH OTTO OXETIKEG
OUVAPTAOCEIG.

Ev3eIkTikd, pmropolv va ava@epfouy.,.n, Mabnuomikn. SIBAI08NKN. KaL.oL BIBAL
00NKeC. vRAGIKWY, O1 BIBAIOBAKES aUTES yia va XpnoldoTroinBoulv, Ba TTPETTEl
TTPWTA Va €100x000V 0TO TTIPOYPAUUA Pag. H eicaywyr) auTr yiveTal ge TNV vio-

A import. INa TTapadeiyua, TPOKEIPEVOU VA XPNOIKNOTTOINOOUUE HOBNUATIKEG
OuvapTACEIC OE éva TTPOYPAUMA, Ba TTPETTE Pia atrd TIG APXIKEG EVTIOAEC TOU
TTPoYPAPUaTOS Jag va gival: import math.

MNa va £xoupe TTpOoRacn o€ Yia atrd TIG CUVAPTHOEIG, Ba TTPETTEI va ONAWGCOUE
TO GvOud TNG JovAdag Kal ToO Gvoud TNG ouvAPTNONG, XWPICHEVA PE PIa TEAEIA,
Mop@r] TTou ovopaletal ouuBoAioudg e teAsia (dot notation). Ag douue éva Tra-
pPAdelyua ouvapTNONG Yia TNV TETPAYWVIKA pida, sqrt().
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Mépoc 1. EuBabuvaon o€ BaoIKES EVVOIES

>>> import math

>>> riza = math.sqrt(2)
>>> print riza
1.41421356237

>>> math.sqrt(3)
1.7320508075688772
>>> x = math.pi

>>> print x
3.14159265359

2€ €TTOPEVO KEQAAaIo Ba dou e didpopa TTapadeiyuata atréd €Toiueg BIBAIOBAKES
AOYIOUIKOU yIa TNV UAOTTOINCT EAKUCTIKWY TTPOYPAUNATWY PE XPron YPOPIKWY,
KaBwg Kai Tn dnuioupyia dIKWV HaG.

3.4 Aopn TTPOYPAMMATOG KOl KAAEG TTPAKTIKES

MepIKEG KAAEG TTPOKTIKEG KAl OUVTAKTIKEG OCUUPBACEIC TTOU TTPETTEI VA TNPOUME
KATA TN OUYYpaQr] EvOg TTPOYPANKATOG, Eival O TTAPAKATW Va:

e Aivoupe €va XapakTnpIOTIKO TiITAO OTO TTPOYPAUMO UE TN MOP® OXOAiwv,
Ta oTToia geKIvAve pe To oUPBOoAO #. AuTo, TTapdTi dev gival avaykaio, gival
1I010iTEPA XPNOIUO.

e [1pooéxoupe Ta KEVA SlOOTAPATA TTPIV TNV KABE €VTOAR, KABWG, OTTWG Ba
doupue oTo emméuevo kKe@aAaio, n Python Baciletal oe autd, yia va opioel
OMAdEG EVTOAWV.

e EmAéyoupe Toug KATAAANAOUG TEAEOTEG.

e Na xpnoipoTtroloUpe T id1a _£10aywyIKG (Hovd sicaywyikd he yovd, SITAd
EI00YWYIKA Pe OITTAQ) yia pia cupBolooeipd.

e [1pooBETOUPE, OTTOU KPIVOUUE XPOIMO, ETTESAYAMATIKA, OXOAIQL. HETO OTQV.
KWOIKA, OupiCoupe 611 Ta oxOAia TTepIypd@ouv Tn AsIToupyia evog TTpo-
YPAUMATOG A YEVIKOTEPA, EVOG TUAMATOG KWAIKA Kal ypd@ovTal, yia va o-
NBriocouv Toug avBpWTTOUG -Kal OXI TOV UTTOAOYIOTA- OTNV KaTavonon Kal
OuvTAPNON €vog TTpoypdupaTog. OTav éva TTpoypauua HETaPPAeTal, Ta
oXOAia ayvoouvTtal. Ta oxoAia TTou Treplypd@ouv Tn AeIToupyia evog TTpo-
YPAUMOTOG, TO POAO TwV PETABANTWY Kail T AEIToupyia TTOAUTTAOKWY THN-
MATWYV KWOIKA, atToTEAOUV TTAPAdEIYUa KOAOU TTPOYPAUMATIOTIKOU OTUA.

e Aivoupe QUONQTAL HETABANTWY,ITOU. £XQUV. OXEQN UE TN.XRACN TOUG.
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lNpoypauuarioudg YmroAoyioTwv

3.5 Tutrol Kail dopég dedoévwy OTIGC YAWOTEG TTPOYPONHATICHOU
21NV TTapAypa@o autr) Ba TTapoucidcoupe Toug TUumoug Kal TIG Aouég Asdoué-
VWV OTN YEVIKI TOUG Pop@r], OTTwG opifovTal oTIg TTepioadTepeg NAwooeg Mpo-
ypouuaTiopou. TiveTal o€ OUVEXEID TNG €EEIBIKEUONG TOUG OTNV YAWOOA TTPO-
ypauuaTiopou Python 1mou TTponynenke.

ApaoTtnpiéTnTa

MeAeTAOTE, CUUTTANPWOTE A ETTEKTEIVETE OTTOU TTPETTEL, TA TTAPOKATW OXETIKA JE
OPOUG TWV TTPONYOUUEVWY KEQOAdiWV.

TOtrol kol Aopég Aedopévwv
EvvoloAoyikoi Trpoodiopiopoi

‘Evag Tumrog Aedopévwy (Data Type) eival éva ouvolo TiIpwv dedopévwv
Kal A&IToupyIwV €TTi auTWV Twyv TIMWwy. O1 TUTTOI dedoPEVWYV EiTE gival TTpo-
KaBopiopévol atrd TIG YAWOOEG TTPOYPAPUATIOPOU Kal KaAouvTal Mpowroye-
veic Turror dedouévwy (Primitive data types) eite dnuioupyouvTal atmd Tov
TTPOYPANMPATIOTH, OTTOTE KaAoUvTal Mn mpwroyeveic Tutror dedouévwy (Non-
primitive data types). Alakpivovtal d¢, avdAoya pe T cUOTACH TWV PEPWV
TTOU TOUG aTToTEAOUV, O€: ATTAOUS TUTTOUG Kall 2UVvOETOUC TUTTOUG DESOPEVWIV.
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ATrAoi TUTTOI BEdOPEVILIV

2TOUG aTTAOUG TUTTOUG BEDOUEVWV, O TIMEG TWV BESOPEVWY Eival GTOIXEID UN
TTEPAITEPW-XWPICOUEVA (ATOA). AnAadr) KGOe dedopévo €xel pia Kal Jova-
OIKM TIKA.
20voeTol

2 UvBeTog TUTTOG Oedopévwy (Composite data type) eival ekeivog, TTou arro-
TeAeiTal atrd MpwToyeveic 1 / kar GAAoug oUvBeTOUG TUTTOUG, OTTOU MIA JE-
TaBANTA PTTOPEl va TTApel wg TIWA Hia evotnTa TIMwyv. O1 oluvBeTol TUTTOI
KaAoUvTal kal Aopég Aedopévwy. MNapadeiypara cuvBeTwy TUTTWV €ival N
Eyypaon, T0 ZUvoAo, o lMNivakag.

Zuvneeig TUTTOoI 0€ YAWOOEG TTPOYPOUMHATIONOU
ATtrAoi

o Aképaiog (Integer), pe TINEG TOUG AKEPAIOUG APIBUOUG HECQ O€ Eva KATW
Kal éva dvw 6pio kail TTpdéeig: +, -,*, /, mod, div, := KaBwg Kal oI CUYKPi-
oeIg >, =, <

e [1paypaTikog (real).

e XapakTrjpag (Character), ye TINEG ATTO TO CUVOAO TWV XAPAKTAPWY TTOU
O1a0£TEl O UTTOAOYIOTAG.

e \oyIKOG (Boolean), yia Tnv avatrapdoTacn Aoyikwy dedopévwy, HE TI-
MéG True (owoTd), False (AGBOG) Kal eMTPETTTEG TTPALEIS YIA TIG TIUEG
QuTéG TIG: and, or, not.

o AA@apIBunTIKOG-string.

20vOeToI TUTTOI AcdOopévuv

e [livakag (Array). ZuvnBwg Ta oToixeia Tou kabBopidovtal e TN PorBeia
ocikTwv. Mtropei va gival TToAAwV S100TACEWV.

e Eyypaon (Record/tuple/struct).

e NioTa (List).

e >UvoAo (Set).

® >wpPOog (Heap).

e >T0iBa (Stack).

e Oupd (Queue).

e Aévdpo (Tree).

e ['pagocg (Graph).
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Karnyopiotroinon
ETriTreda agpaipeong o€ TOmToug Aedopévwv

‘Evag TUTTOG OedouEVWYV apXIKA Kal oTo oTAdIO oXediaong, UTTAPXEl JOVOo dla-
vonTIKA, opifovTag €101 évav apnpnuévo Turro dedouévwy ATA (Abstract data
type). Z10 oTadI0 auTé €£xEl OPIOTEI PE BATN TIG AeITOUPYiEG TTOU ETTITEAE], Kpa-
TWVTAG KPUPn TNV €KTEAEDN. O1 TTEPICCOTEPES AVTIKEINEVOOTPEPEIGC YAWOTES
TTPOYPANUATIONOU TTapEXOUV Tn duvaTtdTnTa va KabopidovTtal atrd To XproTn
TUTTOI a@NENUEVWY OToIXEIWY. AEV JOG OTTAOXOAE], OTO €TTITTEDO AUTO, OUTE
0 TPOTTOG PE Tov OoTToio Ba avatrapacTaBouv Ta dedouéva oUTE O TPOTTOG
TToU B UAOTTOINBOUV 01 AsiToupyieg o€ KwdIka (code implementation). Mag
evdlapépel dnAadn, To TI Ba uttoAoyIoTEl Kal X1 To TTWG. Mg TNV TTAPATTAVW
AoyikA o1 Z0vBeTol TUTTOoI AedopéVwy UTTOPOUV VA XOPAKTNPIOTOUV WG ATA.
‘ET01, yia TTapddeiyua, pia yépupa gival duvaTtov €ite va TNV BAETTOUPE wg
Mia ovtotTnTa (UWnAS eTTiTEdO aQaipeong) €ite wg TTOANG TuRpaTa -O0KOi,
OTEPEWTIKA K.4., OTTWG Ba TNV £BAeTTE £Evag Mnxavikog.
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4. ANyopIBIKéG BOMEG
Eicaywyn

210 KEPAAQIO AUTO YyiveTal n ePPABuvon o€ BACIKESG EVVOIEG, AAYOPIBUIKEG DOPEG
Kl TEXVIKEG TTPOYPAUMATIONOU, KaBWG KAl 6TNV AgloTToincr TOug yia TNV €TTiAU-
on TTPORANUATWY PE TIPOYPAUUATIONO, o€ YAwooa Python.

AEEeig KAe1B1G

AAyopIBUIKEG BOPEG, dour akoAouBiag, doun mmAoyng, doun emavaAnyng, ou-
VOPTAOEIG.

A1dakTikéG EVOTNnTEG
4.1 AAyop10uikéG dopég - Poég eKTEAEONG TTPOYPANHMATOG
4.1.1 Aopn akoAouBiag

Mpdkertal yia pia oelpd atro eVTIOAEG TTOU eKTEAOUVTAI N Wia HETA TNV AAAN PE TN
oglpd. H doun akoAoubiag xpnaoigoTroleiTal TTPAKTIKA yia TNV €TTIAUCH ATTAWV
TTPOBANUATWY, OTTOU gival dedONEVN N OLIPd EKTEAEONG EVOG OUVOAOU evepyEl-
wv.
XPNOIYOTIOIWVTAG, ATTOKAEIOTIKA, TN dour akoAoubiag, ummopouue va AUGOUUE
TTEPIOPIOUEVA TTPOBAAUOTA GTA OTTOIA:

e 1 oeIpd TWV BNUdATWYV gival KaBopiouévn

e OAa Ta BAuaTta ekteAoUvTal TTAVTOTE

e dev UTTAPXOUV £EQIPETEIG.

Mapadsiypa

Na ypagei TTpOypapua TTou va UAOTTOIEI TOV aAyOpIOuo: eupadov opboywviou
TTapaAAnAoypdupuou oe yhAwooa Python.
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File Edit Format Run Options Windows Help

t EpPadov opBoyuviov Mupe

BASH = input ('Adoe 1o L

YPSOS = input('Adoe to pfixog tou douc :')

EMBADO = BASH * YPS0S

orint 'To EpPaddv tov opBoywviou mupuAAndoypdppou eivor: ', EMBADO

File Edit Debug Options Windows Help

Python 2.7.3 (default, Dec 18 2014, 19:03:532)

[GCC 4.6.3] on linux2

ype "copyright", "credits" or "license()" for more information.
==== No Subprocess ====

Adoe 1o pfxog tng Pdong :20
Adoe 1o pfxog tou Gyoug :15
To Eppadov tov opBoyuviov mepadAnroypéppov eivar: 300

>>;|

4.1.2 Aopn emAoyng if

H doun emAoyng if (AN) xpnoipotroigital, 6Tav BEAOUNE va EKTEAEOTEN PIO KO-
AouBia evtoAwv, pévov, epdoov TTAnpEiTal phia cuykekpiyévn ouvbnkn. MNa va
ETMAUCOUNE TTIO OUVBETA TTPORANMATA, TTPETTEI VA €ipaaTe o€ B€on va dnuioup-
youpe aTov aAyopiBuo Aoyikd povoTtrdria, ¢eTalovtag atmmAd Aoyikd epwTAPaTA
yia TNV eKTEAEON 1 OXI MIOG OUADOG EVTOAWV.

ATTAR dopn €mAOyng

Av n ouvenkn gival aAnBAg, TOTE TO OUVOAO TWV EVIOAWV TTOU TTEPIEXOVTAI OTNV
ooun if, Ba ekteAeaTouv. ANAIWG, N por Tou TTPOYPAPHATOG Ba TTPOCTIEPACE! TN
ooun if kal Ba cuvexioel Ao TNV eVIOAr TTou BpiokeTal auécwg PETA TO TEAOG

g if.
if <guvenkn eAéyyou>:

# evToAéG TTOU Ba ekTEAEOBOUV av I0XUEl (aANBrG-True) N ouvlbnkn eAEyxou
0l eVTOAEG TToU Ba ekTeAeTBOUV gival ypauPEVES TTIO PéCa

# Mapdderyua

Mapartipnon: Metd 1o if pTTopouue va éxoupe Aoyikr) Ekppaacn, dnA, ouvBikn eAéyxou, Aoyikr ouvapTnon
AoyIkn TTapdoTacn 46
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Mépog 1. EuBabuvaon o€ BaoikES EVVOIES

# TTPOYPAPUA EUPAVIONG TTPOEIBOTTOINCNG APVNTIKOU TTOGOU.
a = input('Awoe éva 1T000")
if a <0:

print "MPOXZ0OXH 1o TT0C0 €ival apvnTIKG"

ANnON¢

Weudnc @pdéa Evroh'

Eikéva 4-1. Aidypaupa pong yia TNV aTTAr doun if

Z0vleTn Soun €AoYy

Av, avdAoya pe TNV aTmoTignon MIog ouvoinkng, BEAoupe va ekTeAeGTOUV Ola-
QPOPETIKEG OKOAOUBIEG EVTOAWY, TOTE PTTOPOUHE VA XPNOIUOTTOINCOUNE Th doun
emAoyng if...else (AN...AAAIQZ).

Av 1oxUel n ouvBnkn (€xel TiuA TRUE), Ba ekteAeaTei N A opdda evioAwyv Tng if,
aANIwg (av &ev 1oxUel-éxel TINA FALSE), Ba ekteAeaTei n B opdda evioAwv Tng
else.

H evToAn eAéyxou if .... else ouvtdooeTal:

if <guvenkn eAéyyou>:

#evToAEG TTOU Ba ekTEAEOBOUYV, av N cuvlrKn eAEyxou gival
aAnéng
else:

#eVTOAEG TTOU Ba ekTEAEGBOUV av N cuvonkn eAEyxou eival

Yeudng
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Znueiwon: O1 ouddeg evioAwv TTou Ba ekTeEAETOUV, AV I0XUEI Jia ouVOAKN, opi-
Covtal wg €va PtrAoK Pe TN Xpron €ooXng (kevd). Or SI0B0XIKEG EVTOAEG TTOU
£€xouv Tnv idla egoxn avikouv oTo idlo PTTAoK. O1 €00X£EG UTTaivouv auTéuara,
av TTatAcouue Enter petd

Weudnc

E' Ouada EVTo)\' g Opdda EVTo)\.

v

Eikéva 4-2. Aidypauua porig yia tny doun if-else
TO gUPBOAO TNG Avw Kal KATw TeAgiag “:”. Agv TTpéTTel va dlaypdyoupe auTd Ta
Keva dlaoTAMATA.

Apaotnpiétnta. Ao emmAoyig if...else

Na ypagei ahyopiBuog kai TTpoypappa oe Python mmou va diaBader TG nAikieg
000 aTOPWV Kal va TIG KaTaxwpei oTig eTaBANTEG A kKail B avTioToixa. £1n ouvé-
XEIQ, VO OUYKPIVEI TIG NAIKIEG TwWV dUO aTOPWY Kal, av n nAikia Tou A gival yeya-
AUTepn Tou B, va gpgpavidel otnv 086vn 1o prjvupa: "H nAikia A gival yeyaAutepn
atrdé TN B". Ala@opeTIKd, va epgavicel atnv 086vn 1o privupa "H nAikia A givai
MIKPOTEPN 1) ioN (<=) TNG NAIKiag B".

Mpdéypappa oe Python
#2UyKpIon evog aplBuou A wg TTpog Evav aplBuo B

a = input( “Awace TNV NAIkia A Tou TTpwWTOU aTéOoU” )
b = input( “Awoe TNV nAikia B Tou deuTepou atdpou” )
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ifa>b:
print “H nAikia A €ival peyaAuTepn oo 1n B”
else:
print “H nAikia A gival pikpdtepn 1y ion (<=) Tng nAikiag B”

MoAAatrAl EmiAoyni: H Python mpoo@épel Tn duvatdTtnTa yia ouviagén ocuvOe-
TWV dOPWV ETTIAOYNAG PE TN XPron TNG evTOANG elif.  else-if
H olvTtaén eival n €€Ng:

if <guvenkn>:
<eVTOAEG>

elif <ouvBnkn2>:
<eVTOAEG_2>

else:
<eVTOAEG_3>

Apaotnpiétnta. MoAAATTAR £TTIAOYA

Na ypagei Tpdypappa Tou va diaBdadel Tov KwdIKO ouvayepuou (UTTOBETOUE
OTI gival apiBpoi a1rd 1 €wg 50 TToU AVTIOTOIXOUV O€ dUVATA ONUEia EAEYXOU VOGS
OTTITIOU) KAl VO TUTTWVEI avAAOYO PUAVUPA OXETIKA PE TN {UOVN TTOU TOV TTPOKAAE-
o€. YmoBETtoupe 611 0Tn CWvn 1 avikouv ol Kwdikoi 1 éwg kai 10, otn Zwvn 2 ol
KwdIKoi 11 éwg kai 20 kai 0Tn {wvn 3 ol peyaAuTepol Tou 20.

#pdypauua evroTTiopou wvng ouvayePUou
alarm = input("Awoe évav Kwdikd ouvayepuou: ")
if alarm > 20:
z=3
elif alarm>10:
z=2
else:
z=1
print "MpéBAnua amé 1n Cwvn: ",z
print "TéAog"
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Ep@wAegupéveg dopég emiAoyng: O1 TTOANATTAEG ETTIAOYEG UTTOPOUV VA UAOTTOI-
NBouUV Kal PE EPPWAEUPEVEG BOPEG AV-aANIWG, OTTWG TN dPACTNEIOTNTA TTOU
OKOAOUBEI.

ApaoTnpidTnTa. Aopr| €MAOYAG - ELOWAEUNEVEG DOUEG ETTIAOYNG
A) MeAeTAOTE TO TTAPAKATW TTPOYPAUMA.

e TI Ba TUTTWOEI TO TTOPAKATW TTPOYPAUUA via TIuEG 1, 7, 9, 16;
e TI moTeUeTE OTI KAVEI TO TTPOYPANUQ;

B) Na tpotrotroin®ei kardAAnAa 10 TTaPaKATW TTPOYPOUUA, WOTE VA TTEPIEXE
Kl TNV TTEPITITWAN TTOU 0 XPAROTNG dWwaoel, Katd AdBog, wg Babud évav apvnTiko
apIBuo.

# Mpoypappa eAEyxou UTTEPIWDOUG OKTIVOBOAIOG
# Eloaywyn TINAG BEikTn akTIVOBOAIaG atrd To XproTn
# Aedopéva: O Acgiktng UV ammoteAei dieBvwg €va uéyebBog EKQpaacng TG
ETMIKIVOUVOTNTAG TNG NAIOKAG UTTEPIWDOUG OKTIVOBOAIOG TTou @Bdvel oTo
£00(P0g
# Opia kivduvou: 0-5.9 eAaxioTog i HIKpOG, 6-10.9 MeydAog-
MoAuU peyarog, >=11 <=15 Akpaia KatdoToon
uv = input(' MapakaAw dwoe Evav apiBuo ékBeong deiktn UV: ")
if uv<=15:
# EpowAeupévo if
if uv>=11:
print ' AKkpaia katdoTaon Kivouvou '
else:
if uv>=6:
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print ' MeydAog 1y MNMoAU peydAog Kivouvog
# yia 6<=uv < 11
else:
if uv>=0:
print 'EAGxI0TOG 1 MIKPOG Kivouvod'
#ylauv0<=uv<6
else:
# yia uv >15
print 'O apiBudg Tmou €dwaoeg uttepPaivel To 15. Mn atmmodekTh TiuA!

4.1.3 Aopn eravaAnyng (for kai while)

2UXVA 0¢€ €va TTPOYPAPUA, MIa oudda eVTOAWY gival avaykaio va eKTEAEITAI TTE-
PICOOTEPEG ATTO Mia OpES. YTTAp)XOouV U0 TUTTOI ETTAVAANYWEWV:

e O1 TTpokaBopiopévol, 6TTou To TTANBOG TwV eTTavOARWEewV gival dedopévo, for
TIpIV apxioouv o1 eTTavaAfWeIS. INa TTapddelyua: 0 UTTOAOYICHOG TOU HECOU
O6pou BabuoAoyiag Twv pabnTwv evog TUAPATOG 22 HabnTwy.

e O1 un TpokaBopliouévol, 6TTou TO TTANB0G TwV ETTAVOAAWEWY KOBOPICETAl while
Katd Tn dIdpKeIa TNG EKTEAEONG TWV EVIOAWYV TOU CWHATOG TNG ETTAVAAN-
wnge. MNa Tapddelypa: o UTTOAOYICHOG TWV Hopiwy 6cwv uttoBAAAouV aiTn-
on o€ éva diaywvIouo Tou Anuoaiou.

21N YAwooa TrpoypapuaTiopyou Python, xpnoiyotrolouue Tnv €vioAn for yia va
eKTEAEOTEN Eva TUANA TOU KWAIKA yia évav KaBopIoPEVO apIBUO ETTAVAARWEWY,
evw TNV evToAn while yia va ekTeAeiTal utté ouvenkn Kal JAAIOTA, 0G0 auTh gival
aAnéng.

21NV eviOAn for xpnolyoTrolcital n cuvapTnon range() yia Tov KaBopIiopd Twv
ETTAVAAAWPEWV.
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for onoma_metavlitis in range (apxn, MEXP!, BAKQ):
EvtoAn_1
EvTioAn_2

EvToAn_v

Apaotnpiétnta: Xpron tng evioAng for
Na ypagei ahyopIBPog Kal To avTioTolXo TTPoypapua o yA\wooa Python TTou va
uttoAoyilel To dBpoIoHa TWV TTEPITTWY apIBuwy ato 1o 1 £éwg kai To 100.

Mpdéypaupa oe Python

# Mpoypaupa, abpoilw TTePITTOUC
athroisma =0
for i in range(1,100,2):
athroisma = athroisma + i
print ' To ammoTtéAeopua eival ', athroisma

Mpooeyyiovrag Tn cuvdpTnon range

H range() €ival yia evowpatwpévn ouvaptnon tng YAwooag Python, n otoia,
avapeoa o€ AAAa, XpNOIUOTTOIEITAl yIa TNV UTTOOEIEN TOU apIBUOU TWV ETTAVAAN-
Wewv TTou Ba ekTeAeaTOUV O¢ €va Bpdxo. H dopr Tng €ival TNG Hop@ng range
(apxn, HEXPL, BAMQ), 6TTOU apxn, Héxp!, Brnua aképalol apiBuoi. O1 evoeigelg TG
apxn¢s Kal Tou Bruarog dev gival UTTOXPEWTIKES Kal, av Ogv ava@épovTal, Ba ap-
xioel amo 0 kai Oa cuveyioel pe BApa 1. AvtiBeta n EvoeiEn uéxpr TTPETTEI TTAVTA
vVa avag@EpETal.
Mapadeiypara

e range(10), mapdayel T AioTa: [0,1,2,3,4,5,6,7,8,9].

e range(1, 8), mapayel Tn AioTa: [1,2,3,4,5,6,7]

e range(8, -1, -1), Tapdayel T Aiota [8, 7, 6, 5, 4, 3, 2, 1, 0]
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Aopn EravaAnyng pe while Bpéxo

H doun while (Oco <ouvbAkn> eravaAape) XpnOIUOTTOIEITAI YIO Wn TTPOKaB0-
PICUEVO aPIBPO eTTavaAWEwWY. & KABe emavaAnwn (Kai oTnv apxIiknf) TTpay-
MaToTToIEiTal O €AEYXOG TNG OUVONKNG, TTPIV ATTO TNV EKTEAETN TWV EVTOAWY TOU
Bpodxou, Tpdyua TTou onuaivel OTI UTTAPXEl TTEPITITWAON VA PNV EKTEAECTOUV Ol
EVTOAEG TOU BpoXou.

ApXIKA TIHA peTaBANTAg
while ovopo_peTaBAnTAG <ouvONKn>:

EvTtoAn_1

EvioAn_2

EvToAn_k
2nueiwon1: Ba TpETrel pEOA OTO PTTAOK EVTOAWV VA UTTAOXEL KATAAANAN
VIONA. G ZeTo1 611 KETTO! . . el i

ON¢ KaLOQ.DIGKOTIEL 0. BOAXQE, AlAQOPETIKG 0 Bpdxos de Ba TEpUATICEL.
2nueiwon 2: piv 10 Bpdxo while Ba TTPETTEI APXIKA VO OWOOUNE Yia TIPA
oTn PeTaBANTA TTOoU eAEyxel TN OUVOAKN Tou Bpoxou, WoTe avaAoya va
ekTEAEOTEI 1 61 O BPOXOG.

. Ektéheon
- Evtohwv

Eikéva 4-3. Aidypauua pong yia 1y doun eravainwng while

v
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Mapdadeiypa

# Mpoéypappa emavaAnyng pe while

x =40 # apxIKA TIUAR OTn YETABANTA X

while x <50 : # éAeyxog TnG eTTAVAANWNG
X=x+1 #augnon Tou PeTpNTH print x
print x

print x

Mia ouvnong epappuoyr Tou while Bpdyou cival va eAEyxel TNV eykupdTNTA TWV
dedopévwy €100d0U aTTd TO XPHOTN.

ApaoTtnpiéTnTa

ZuuTTARpwaoe KatadAAnAa Tnv TTapakdTw ouvlnkn, £€T01 WOTE va eEac@alileTal
0TI 0 XpAOoTNG Ba eiodyel TEAIKA Tnv TIPA 0-20 yia 1o BaBud o1o udbnua Eeap-
poyég MANPOPOPIKAG.

#EAeyxog elocaywyng dedopévv
‘Eheyxog  choice = input(' AwoTe 10 BaBud TTou TTAPATE 0TO HABNua E@apuoyég MNMAN-

OpBdTNTOG P
TGOV POPOPIKAG')

choice = input ('MapakaAw dwaoTe £ykupn TIPA ')

Apaotnpiétnta. Aopr| eTavaAnyng

Bpeite TI KAvEl TO TTAPOAKATW TTPOYPAPHA KAl dWOTE PE Wi TTpdTACN €va Xapa-
KTNPIOTIKO TiTAO.

Znueiwon: H evioAn "import random" giodyel pia BIBAIOBAKN cuvapTACEWY yia
TNV TTapaywyn Tuxaiwv apiBuwyv. H ocuvdptnon random €moTpé@el Evav Tuxaio
0ekadiké avapeoa oTo 0.0 kai o1o 1.0 (cupTtrepiAauBavouévou Tou 0.0, aAAd Oxi
Tou 1.0). H ouvdptnon randint Traipvel wg TTAPAPETPOUG Eva KATW Kal Eva Avw
OpI0 Kal ETTIOTPEPEI Evav AKEPAIO PETAEU QUTWYV TWV OpiwV, CUUTTEPIAANBAVOUE-
VWV Kal auTwVv Twv duo.
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import random
thenum = random.randint(1,10)
print "WAoeioa évav atmmd Toug 10 utrown@ioug yia TTPOedPO 15ueAoUs”
print "Mtropeig va pavtéyelg Tov auéovia apiBud autol TTou wrneioa"
guess =0
while guess != thenum:
guess = input("Awaoe apiBuo: ")
if guess>thenum:
print "Edwoeg pyeyaAiuTepo apiBud”
elif guess<thenum:
print "Edwoeg piIkpoTEPO apIBUS”
else :

print "Tov Bprkeg! "

ApaoTtnpidoTnta. EpewAcupévn dour eTravaAnyng

2 évav aBAnTIKO nadnTikd aywva oTifou, OTO ayWwVICUa TOU JKOUG, CUMMETE-
XOUV OTOUG TTPOKPINATIKOUG 20 padntég atrd OAa 1a oxoAcia tng Mepipépeiag.
210V TEAIKO TTEPVOUV G001 HaBNTEG ONUEIWOOUV £TTIOOCN PEYOAUTEPN 1) ion aTTod
4.5 pétpa. KaBe abANTAg €xel 3 TTpooTTadBeieC. Av onueiwael TTidoon ion A pe-
yaAUTepn atod 10 Oplo TTPOKPIoNG, OTaPATAE! TIG TTPOoTTA0EIEG. Na ypagei ahyo-
PIBUOG Kal OTn CUVEXEID avTioToixo TTpoypaupa og Python, trou va diaBader Tig
emOOOEIG TWV OAPATWY KABE aBANTA Kal va uttoAoyiel TNV KaAUTepn €TTidO0T)
Tou. Na eAéyxel divovtag avaAoyo privupa atny 086vn av o aBAnTAG TTpokpidnke
1 61 oTov TEAIKO Kal TEAIKA va gpgavidel oTnv 080vn, TToool aBANTEG TTPOKPION-
Kav Kal TTola ATav N KaAuTepn €1midoon TToU ONUEIWONKE.
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# -*-coding: cp1253 -*-
# MNpdypauua TPOKPICN GTO CTIRO Kal EUPEDN KAAUTEPNG ETTIOOONG

max_alma =0
count_athletes = 0
foriin range(1,21):
max_epidosi =0
prospatheia = 1
while prospatheia<=3 and max_epidosi<4.5 :
print "aywvi¢etal 0", i, "o¢ aBANTAG oTnV ", prospatheia, "n TTpooTrdBeIa”
epidosi = input( "Awae Tnv eTmidoon Tou aBANTA:" )
if max_epidosi<epidosi :
max_epidosi = epidosi
if epidosi>=4.5:
print 'O, i, 'o¢ aBANTAG TTpoKPiIONKE pe GAua oTa ', epidosi, 'WéTpa’
count_athletes = count_athletes + 1
prospatheia = prospatheia + 1
if max_epidosi < 4.5 :
print 'Agv TTpokpiOnkKe. To KAAUTEPO GAPA TOU rTaV:', max_epidosi
if max_alma < max_epidosi :
max_alma = max_epidosi
print "TeAika TTpokpiBnkav ', count_athletes , 'aBANTES'
print 'H kaAUTepn emmidoon TTou onuelwbnke ATav ', max_alma , 'uétpa’
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4.2 uvapTAOCEIG

O1 ouvapTroEIg gival ETTaVaXENCIUOTIOINCIUA UEPN TTPOYPOUUATWY. Mag emiTpé-
TTOUV va divoupe éva Ovopa o€ éva OUVOAO EVTOAWYV KOl VO TO EKTEAOUUE KOAW-
VTOG TO OGVOua auTd, ATTd OTTOUSHTTOTE GTO TTPOYPAMMA Kal 600G POPESC BEAOULE,
dladikacia TTou ovopaletal kAnon (calling) Tng cuvapTNoNG.

4.2.1 AnpioupywvTag SIKEG HOG CUVAPTAOEIG

MNa va opicoupe pia dIKA Pag ouvapTnon XPENOIYOTTOIOUUE Th XAPOKTNPIOTIK
AéEn def, akoAouBei éva dvoua TTou TauToTTOIEl TNV EKACTOTE CUVAPTNON Kal éva
Ceuydap! TTapeVOECEWY TTOU PTTOPOUV VA TTEPIKAEIOUV OvOPOTA JETABANTWY, EVW
N YPAMUA TEAEIWVEI JE AVW Kal KATw TeAeia (3).

Ag doupe éva atrAd TTapddeiyua:

def hello ():
print 'Tela oou k6ope!'
# TEAOG TNG ouvapPTNONG
hello() # KAon TNG ouvdpTnong
hello() # kI GAAN pia KARoN TNG ouvAPTNONG

Av BéAoupe pTTopoupe va @TIGEoupe GAAN pia cuvapTtnan, Tnv epanalave_hello(),
TToU va KaAgi Tnv hello dUo @opég. ZkeTeiTe TI Ba euPavioTei 0TV 086VN, dTAV
EKTEAEOTOUV TA TTAPAKATW. ANPIOUPYACTE UIO AKOUA CUVAPTNON TTOU VO KAAE(
Kal va Xpnolpotrolei katdAAnAa Tnv epanalave_hello(), woTe va gp@aviel Ta
AOyIa TECOEPIG POPEG.

def epanelave_hello():
hello()
hello()
# T€A0G ouvapTNONG
epanalave_hello()
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def epanalave_4fores():
epanalave_hello()
epanalave_hello()

# T€A0G ouvapTNONG

epanalave_4fores()

4.2.2 NMapAuETPOI CUVAPTHOEWV

Mia cuvdptnon déxetal Oedouéva PECW TWV TTOPANETPWY KAl ETTIOTPEPEI TA
ATTOTEAEOPATA MECW GAAWY 1] KOl TWV iDIWV TTOPANETPWY OTO TTPOYPAMMA ) OE
A@AAn cuvapTtnaon.

O1 rapduetpol KaBopifoyTal NETO OTO LEUYAPL TWY. TIANEVOECEWY OTOV OPITUO
NG ouvdpTnong Kai dlaxwpifovtal ue kOuua. Otav kahoUpe Tn cuvapTnon, di-
VOUWE KAl TIG TIUEG PE TOV iBI0 TPOTTO, Ol OTTOIEG TINEG OVOUACOVTAl ORITLIATA.
KaTtroleg atréd TIG EVOWUATWUEVEG CUVAPTHOEIG TTOU £X0UNE AdN OUVaVTAOEL, Oev
ATTAITOUV OPIoHATA, OTTWG, YIa TTApAdelyua, OTav KaAoupe Tn math.pi, TTou Xpn-
CIMOTTOIEITAI YIO TN JABNUATIKA 0TaBePd T 3.14..., OTTOU OEV £XOUNE KATTOIO OpI-
OMa. Ze AANEG OPwWG, OUVOPTACEIS ATTAITOUVTAI £va 1 KAl TTEPICCOTEPO OPICHATA,
OTTwG ot math.pow, n otroia uttoAoyicel TNV UWwaon og dUvaUn aKEPAiwWY, TTOU
atraitouvTtal 800, éva yia Tn BAon Kal £€va yia Tov €KOETN.

def ginomeno (a,b):
Xx=a*b
return x

print (ginomeno(5,10))

MepiocodTEPA YIA TIGC CUVAPTHOEIG KAl TNV EUREAEIN TWV TTOPAPETPWY Ba £XOUNE
TNV €UKAIPIa va PJEAETHOOUPE OTO KEPAAQIO 7.
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5. KAaoikoi AAyopiOpuot ll
Eicaywyn

2710 KEQAAaIo auTd avatrTuocovTal OPITHUEVOI aTTO TOUG BaaiKoUug aAlyopibuoug
™G EmMoTtAuNG Tng MNMAnpo@opikng. H évvola Tou aAyopiBuou aTToTeAEl ToV akpo-
ywviaio AiBo tng Emotung Tng MAnpo@opikng, pia kal 1o Bacikd TPoRANUa TO
OTTOi0 £€£TALEI €ival 0 oxedIAOPOG aAyopiBuwy yia TNV €TiAUC TTPOBANPATWY.
AuTO WG O€ anuaivel OTI, av ETTIVOACOUNE Eévav OTTOIOVOATTOTE GAYOPIOUO TTOU
va AUvel To TTpORAnua Tou BEAoupE, autd cival apkeTd. To Baoikd, aAAd Kal
aiwvio epwtnua NG MAnpogopikng, civalr “MTTopouue KaAuTepa;”. MTmopouue
va oxedldooupe €vav aAyopiBuo o otroiog va Kavel kKaAutepn dlaxeipion Twv
UTTOAOYIOTIKWYV TTOPWV TOU GUCTANATOG TTOU €ival N PV Kal O €TTEEEPYOOTAG;
2AuEPA TO Bacikd TTPORANUa dev gival TGO N XpAOoN TNGS KUPIOG UVAKNG, OAAG O
XPOVOG eKTEAEONG TOU aAyopiBuou. O oT1dxog pag Aoimdv, dev gival va AUGouuE
atrAWG £va TTPORANUA, aAAd va 1o AUoOoUPE e TO BEATIOTO TPOTTO. NOAANEG PopEg
Oev uttdpxel évag alyopiBuog TTou va gival BEATIOTOC YIa OAEG TIC TTEPITITWOEIG
0edouévwy, MG eCapTaTal atrd TNV opydvworn Twv dedouévwy. MNa TTapadely-
Ma n oeipiakn avalATnan oapwvel 6Aa Ta oToixeia piag Tagivounuévng Aiotag
XWPIG va ekpeTaAAeveTal Tn diatagn Twv oToixeiwv. O oxedlaouog evog véou
aAyopiBuou TTou Ba ekpeTaAAEUETaI TNV 18IAITEPN oMM Twv OedoUEVWY, VIO va
Bpiokel TO ¢nTOUEVO OTOIXEIO TTIO YPrYOPd, OTTOTEAEI £va aTTO TO AVTIKEIMEVO
QUTAG TNG EvOTNTOG.

Etre1dn utrdpyxouv didgpopeg Kartnyopieg dedopévwy, ol eTTIOTAPOVES TNG AN-
POYOPIKNG oxedIAlouv dIdPopoug alyopiBuoug avaloya pe Tnv IBIaiTepn doun
Twv 0edopévwy. ' autdv 10 Adyo dev £xoUupE HOVO Evav aAyopIBPo TagIvoun-
ong, aAAd apkeToUg, KATTOIOUG ATTO TOUG OTTOIoUG Ba JEAETACOUNE O€ QUTA TNV
evotnTa.
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A1BaKTIKOI OTOXOI
MeTd Tn HEAETN TOU KEQaAaiou, Ba PTTOopOUlE Va:
e avOAUOUUE Kal VO €Qappofoupe KATAAANAa KAaOIKoUG aAyopiBuoug yia
mpoBAAuaTa Tagivounong kal avalntnong
e UAOTTOIOUUE O€ HIO YAWOOO TTPOYPANPOTIONOU KAAGIKOUG aAyopiBuoug Ta-
&ivounong kal avalAtnong
® OUYKPIVOUUE Kal va €TTIAEYyOUE TOV KATAGAANAO aAyopiBuo avaloya e To
€idog Tou TTPOBAARuaTOG.

AEgeig KAE1B14
AAyOpIBuol, Tagivounon, avagitnon.

A1daKTIKEG EVOTNTEG

5.1 Auadikn avaliTnon

ZTnv TTponyouuevn Ta¢n AUoape 1o TTPOBANuUa TG avadAtnong, Je Tov aAyopio-
Mo NG 2eipiakns avalntnong. O ahyopiBPog autdg aTnv XEIPOTEPN TTEPITITWON,
OTTOU TO OTOIXEI0 OEV UTTAPXEI OTO OUVOAO DeDONEVWV 1) €ival TO TEAEUTAIO OTN
ocipd, Ba eAéyel OAa T OTOIXEIO TOU OUVOAOU OTO OTTOI0 WAXVOUUE. YTTAPXEI
TPOTTOG va Bpoupe To {NTOUUEVO OTOIXEIO TTIO ypriyopa; Mia 1&6éa cival va ekpe-
TaAAeuTOUNE TN oM TOu CUVOAOU Twv OedopEVWY, aAAG Ba TTpéTTel va EEpoupe
av Ta dedouéva gival Tuxaia TotroBeTnuéva 1 ye Bdon kdtrola Aoyikn. MNa TTo-
padelyua: Ta ovouaTa o€ Wia AioTa PTTopEi va gival oe aA@apnTikr o€ipd A ol
ATTOQOITOI PIag OXOAAG o€ pBivouoa oeipd ue Baon Tov Babud TrTuxiou.

Ag TTaigoupe 1O €ENG TTaIXVIOI:

ZKePTEITE Evav apIBuo atrd 1o 1 éwg 1o 1000 KOl ATTAVTOTE OTNV EPWTNON:

O apIBudG TTou OKEPTAKATE €ival HEYOAUTEPOG 1 MIKPOTEPOG aTtrd To 500;

Ag utToBéCc0oUpE OTI O APIBUOG TTOU OKEPTAKAWE gival PIKpOTEPOG Tou 500, dpa
n amavinon oTnv €pWTNON gival MIKPOTEPOG. APOoU 0 apIBUOS EEpoupe OTI gival
MIKpOTEPOG TOU 500, TOTE Ba BpiokeTal aiyoupa petagu Tou 1 kai Tou 500. 'ETol,
EVW OTNV apxn €ixape va wa&oupe petagt 1000 apiBuwyv TWPA YE Hia epwTNON
KATOQEPAUE VA TTEPIOPICOULE TO XWPO avalnTnong Tou TTPoBAAUATOS OTO WICO.
Me pia deUTEPN €PWTNON YIA TN OX£0N TOU apIBPoU pag pe 1o 250 kal aveEdp-
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™NTA aTTé TNV ATTAVTNON, TTEPIopifoupe TTAAI TO TTPORANUA OTO WICG TOU PICOU,
onAadr oto Y4 Tou apxIkoU TTPORARHATOG.

Mrtropeite va ouvexioete 10 TTaIXVidl; MNoca BrpaTa Ba XpelaaTolV yia va BpoUpE
TOV apIOuo;

H Trapatmdvw pébodog eival yvwoTr) wg Auadikf avalATnon Kal EKUETAAAEUE-
Tal T dIATAgN TWV OTOIXEIWV TOU GUVOAoU, dlapepifovTag KABe Qopd To TUVOAO
o€ duo ioa pépn, Kal epappodovTag TTAAI Tnv idla péBodo oTo UTTOCUVOAO OTO
OTT0i0 aVAKEI O {NTOUHEVOG OPIOUAG.

AgG doUlE TTWG UTTOPOUME VA ATTOTUTTWOOUE TNV TTAPATTAVW I0Ea O€ TTPOYPa-
Ma, UAOTTOIWVTAG TOV aAyopiBuo autév oe Python.

ApaocTtnpiétnta: Mavreywe Tov aplBuo

BrApa 1: Mapaywyn Tuxaiwyv apibpwyv

MoAAEG popég BEAOUE va TTapdyoupe apiBuoug pe Tuxaio TpoTTo. H BIBAIOBAKN
random TTEPIEXEI YIO TTOIKIAIO CUVAPTACEWY yI© AQUTOV TOoV OKOTTé. AUo atrd au-
TEG TTOU Ba XpnoipoTToloUpe Katd kKopov, ival n randint kai n randrange, TTou
ETMOTPEPOUV TUXAIOUG aKEPAIOUG ApIBUOUG evTOG KATTOIWY opiwv. Ta 6pla aTnv
randrange akoAouBouv Tnv idia Aoyikn he Tnv range Tng Python, v n randint
oupdTTEPIAQUBAVEI KOl TO AV AKPO.

import random
number = random.randint(1, 10)

# emoTpEQel Evav Tuxaio apiBud oto [ 1, 10 ]
number = random.randrange(1,10)

# emoTpEPEl Evav Tuxaio apilBud ato[ 1, 9]
number = random.randrange(10)

# emoTpEPEl Evav Tuxaio apiBud oto [0, 9]
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BApa 2: Yaxvovtag oTta TUPAG

To TTapakdATw TTPOYPAUMA ETTIAEYEI Evav aplBud oTnv TUXN oTo didoTtnua [1,100]
Kal oTn ouvéxela divel OTO XPAOTN O0EC TTPOCTIABEIEG XPEIALETAI HEXPI VO A~
vTEWEI TOV apIBPs. O XpHoTng PavTelel OTNV TUXN, XWPEIG KATTOIA CUYKEKPIYEVN
OTPATNYIKN, ME TO TTPOYPAUMA VO XPNCIUOTIOIET £vav UETPNTI, TOV guesses, yid
va JETPAEI TIG TTIPOOTIABEIEG TOU XPHOTN.

import random
secret_number = random.randint(1, 100)

guesses =0
found = False

while not found :

guess = input(“Mavtewe Tov apiBus : )

guesses = guesses + 1

if guess == secret_number :
print “MTTpdaBo 1o BPrKES UE ”, guesses, “ TTpooTTabEIES”
found = True

else :
print “AucTuxwg d¢v To BprKeg, Zavarmmpoomddnoe”

BAua 3: KataoTtpwvovtag tn oTpaTtnyikn

©a TPOTTOTTOINCOUNE TO TTPOYPAPKA £TOI, WOTE va divel pia BonBeia aTov TTai-
KTN. ©a eAéyxel av 0 apiBudg TTou PJAVTEWE gival JIKPOTEPOG | HEYAAUTEPOG ATTO
TOV PUGTIKO apiBud kai Ba eupavilel katdAAnAo pRvupa. MNa va yiver autd, Ba
XpelaoTel va TpooBécoupe dUO aKOPA TTEPITITWOEIG 0T OOWN ETTIAOYNG, OTTWG
QaiveTal TTAPOAKATW:

if guess == secret_number :
print “MTTpdaRo 10 BpPrKeS UE ”, guesses, “ TTpooTTabeles”
found = True
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else :
if guess < secret_number:
print “O apiBudg oou eival pIKpOTEPOG ATTO TOV {NTOUUEVO”
else:
print “ O apIBudég cou gival peyaAuTePOG aTTd Tov {NTOUUEVO”

‘ET01, av 0 apIBuOG TTou WAXVEl O TTAIKTNG €ival HIKPOTEPOS TTO AUTOV TTOU £dW-
o€, TOTE {EPel OTI TTPETTEl va WAEE! aTTd eKEel Kal KATW, PE aTTOTEAEC A TO PéyeBOg
TOU TTPOBAAUATOG va PeIwBel 010 PI0G. ETriong, 10 Tpdypappa Ba emTpETTEl
oTov Traiktn péxpr 10 TTpooTradBeieg Kal ol apiBuoi Ba civar oto didoTnua [1,
1000].

MaparApnon: apkouv dpaye 10 TpooTradBeieg yia 1000 apiBuoug; Av vai, TOTE
yia 1.000.000 apiBuoug TTéoeg TTPOCTIABEIEG TTIOTEUETE OTI XpEIGlovTal;

import random
secret_number = random.randint(1, 1000)
guesses =0
found = False
while not found and guesses < 10 :
guess = input(“Mavtewe Tov apIBuo : )
guesses = guesses + 1
if guess == secret_number :
found = True
else :
if guess < secret_number :
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print “O apIBudG cou gival PIKPOTEPOS”
else :
print “ O apIBud6G oou ival peyaAuTepog ”
if found == True :
print “MtTpdaRo 10 BpPrKeg UE ”, guesses, “ TTpooTTdbeles”
else:
print “AucTuywg &¢ev TO BPAKES”

BApa 4: ZkEPTETAI O UTTOAOYIOTAG;

Oa cixe evdlagépov n evallayr pOAwWV PETAEU UTTOAOYIOTH Kal TTAiKTR, OTTOU
0 UTTOAOYIOTAG Ba pwTdel o€ KABE Bripa Kal 0 xpriotng Ba atravrdel avaAoya.
KdaBe @popd mou Ba Aappdavoupue pia atrdvrnaon atrd 10 XpRoTn TTPETTEN va TTEPI-
opifoupe To oUVOAO Twv dedoPEVWY OTO OTToIO YiveTal n avadntnon. IN' auto Ba
XPEIaoTOUE dUO PETABANTEG o1 oTToieg Ba kaBopifouv To BIACTNUA GTO OTTOIO
BpiokeTal o {nToupEVOG apIBUOG Kal YIa TPITH YIa TO JECO TOU BIACTANATOG. AKO-
AouBei €va Tmapddelyua Tou TTaIXvidIou OTToU O PUCTIKOG apiBuog cival 1o 11
Kal To didotnua eival 1o [1,16]. ApxIKA TOo TTPOYPAPHa PWTAElI TO XPAOTN AV O
apIBUAG gival PIKPOTEPOG, PEYAAUTEPOG 1) IO JE TO JECOV TOU BIACTANATOG TTOU
givail 1o 8.

1 ]2|3[4|5]6]7 |89 ]10][11]12]13][14]15]16]

11>8
O xpAoTNG atravtd ot 0 apIBudC cival peyaAuTepog atrd 1o 8, dpa 10 dIGaTNUa
oTo oTT0i0 Ba TTPETTEl va Wdtouue Twpa cival atrd To géoov Kal TTépa, dnAadn
atroé 10 9 Kal TAavw.

l1]2|3|4|5]6|7|8]9|10][11]12]13][14]15]16]

11<12
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2uvexiCoupe Tnv idia diadikacia uttoAoyidovtag TTAvTa To JECOV TOU dIACTHUa-
TOG TTOU £XEI ATTOMEIVEI KAl avaTTpooapuolovTag KaTdAANAa Ta dkpa Tou. Twpa
0 apIBPOC TTOU WAXVOUE gival MIKPOTEPOG aTTd TO 12, dpa BpiokeTal apioTepd
TOU Kol XPEIAZeTal VA ETAPEPOUUE apIoTEPA TO Ogi GKpoO.

|1 ]2|3[4|5]6]7 |89 ]10][11]12]13][14]15]16]

*

11>10

Ouola Twpa TTPETTEI TO ApPIOTEPO AKPO va £pOel OeCId.

|1]2|3]4|5]6]7|8]9]10]11]12]13]14]15]16]

Omrwg dIaTmoTWOoaTE, N €UPECN TOU PUCTIKOU apiBuou &¢ xpeldotnke 16 ou-
YKpio€ig aAA& POAIG 4. O alyopIBuog TTou POAIG TTEPIYPAWAE Eival YWWOTOG WG
aAyopi10og TG SuadikiAg avalATNoNG, YIaTi o€ KABE Briua PEIWVEI TO XWPO
avadnTNong oTo MIOO. ZTN CUYKEKPIPEVN TTEPITITWON, TTOU O XWPOG avalntnong
nTav 1o didoTnua [1,16], XpeldoTnKav 4 CUYKPIOEIG, a@ou XpeldlovTal TEOOEPIC
O1ad0XIKEG BlaIpETEIG UE TO 2, yIa va KaTtaAAgouue atmd 16 oToixeia o€ 1. MTTopei-
T€ va uTtoAoyioeTe TTOOEC oUyKpioelg Ba BEAape, av eixaue 1024 = 2'° gToixeia;

# Twpa o GvBpwTTog OKEPTETAI £vav apiBuoé atmd 1 éwg 1000
N = 1000

print “Zkéwou évav apiBud amdé 10 1 Ewg 10 ”, N

guesses =0

found = False

first = 1

last=N
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while not found and guesses < 10 :
mid = ( first + last )/ 2
answer = raw_input(“Eival o apiBuég o” + str(mid) + “ ? (N/O)”)
guesses = guesses + 1
if answer == “N” :
found = True
else:
answer = raw_input(“Eival hikpdTepOg Tou”+str(mid)+“?” )
if answer == “N”:

last = mid — 1
else :
first = mid + 1
if found :

print “Képdioal!! To Bprika e ”, guesses, “ TTPOOTTAOEIES”
else :
print “Képdioeg”

2TO TTAPATTAVW TTPOYPAUHA KATaXWPEOUNE OTIC MeTaBANTEG first kai last Tig O¢-
O€IG TWV dUO AKPpWV Tou BIACTANATOG, VW 0Tn Mid TO JECO TOU dIACTHHATOG.

Auadiki avalATnon o€ Aiocta

Mponyoupévwg XpnoldoTToInoape Tov aAyopiBuo tTng duadikAg avalATnong yia
va Bpoupe éva puoTIKG aplBud péoa oe katrola opia. O aAyépiBuog Baoile-
TQl OTO YEYOVOG OTI 01 apiBuoi gival diateTayuévol Katd auéouoa ocipd. MNa va
eQapuoaTei 0 010G aAyopIBuog kal g AAAa dedopéva, OTTWG YIa TTAPAdEIyUa
o€ ovouata, Ba TTpétrel auTd va eival dloTETAYUEVA ETTIONG O€ KATTOIOU €id0Ug
o€1pd, O0TTwG o€ aA@aBnTikr. MNa TTapddeiypa pe xprion NG duadikng avalntn-
ong, UTTopoUpE va Bpoupe éva dvopa OToV TNAEPWVIKO KATdAoyo, 6TTou OAa Ta
ovouarta eival oe aA@apnTikh ocipd. ‘ETol ymropolpe va epapudooupe T dua-
OIkr) avadATnon oTa oToIXEia Wiag AioTag Ta oTroia Bpiokovtal o€ KATToIa AoyIKA
didraén, €ite autd gival apiBuoi €ite aAQapIBuUNTIKA.
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Mapakdtw @aivetal N ekTéAean Tou aAyopiBuou duadikhg avalATnang o€ Pia Ai-
oTa 14 apiBuwy, yia Tnv avadntnon Tou apiBuou 45. H AoyiknA edw gival akpifwg
idla e 1o TTaIXVidl “Bpeg TOV apIBud”.

0 1 2 3 4 5 6 7 8 9 10 11 12 13
| 5 10|17 ] 23|28 |30|35|40|45|50)|60]63|68]70]|

45> 35

0 1 2 3 4 5 6 7 8 9 10 11 12 13
| 5 10|17 |23 |28 |30|35|40|45|50)|60]|63|68]70]|

; : :

45 <60

0 1 2 3 4 5 6 7 8 9 10 11 12 13
| 5 |10[17 23|28 |30|35|40|45|50|60|63]68]70]|

Mapakdrw divetal o aAydpiBuog Tng duadikng avalitnong o€ Python e mn pop-
®n MIBG ouvapTNOoNG, N OTToia BEXETAI WG TTAPAUETPO MIa AioTa array o€ alugou-
0a o€Ipd Kal To ¢nToUpeVo oToIxEio key.

Na onueiwdei 611 0 aAyopiBpog NG duadikhg avalrTnong PTTOPEI va EQAPUOCTE]
MOvo 6Tav Ta gTolxeia eival diaTeTayuéva o€ augouaa ) gBivouoa oeipd.

H emméuevn €kdoon Tou aAyopiBuou €xel oxedIAOTE yIa TA OTOIXEIO YIOG AioTAg
TTou €ival Tagivounuéva o€ auouoa oelpd.
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AAyo6pi0pog Auadikng avalnTnong

def binarySearch( array, key ) :
first=0
last = len(array) — 1
found = False
while first <= last and not found :
mid = ( first + last )/ 2
if array[ mid ] == key :
found = True
elif array[ mid ] < key :
first = mid + 1
else:
last = mid — 1
return found

H mmapatmdvw ouvdaptnon emoTpé@el True av 1o key uttdpxel oTn AioTa array )
False dia@opeTikd. TIg TTEPICOOTEPES POPES OUWG dev BEAOUNE HOVO va Pabou-
ME av TO OTOIXEIO UTTAPXEI AAAG Kal TN B€on oTNV OoTToia BpioKeTal.

O TTapakdTw aAyopiBuog emoTpEPEl TN BEoN Tou aToIxEioU av UTTdpxeEl, o€ OI-
QQOPETIKA TTEPITITWON emMOoTPEéPel —1. H AoyikA yetaBAnTnA found €xel avrikara-
oTaB¢i atrd TN PETABANTA pos n oTroia ekTOG aTrd Tn B€on Tou oToIXEiou TTaIEl
Kal Tov poAo TG AoyikAg peTaBAnTrS (True av pos >= 0 kal False av pos < 0)

def binarySearch( array, key ) :
first=0
last = len(array) — 1
pos = —1
while first <= last and pos == -1 :

71


teacher
Highlight

teacher
Highlight

teacher
Highlight

teacher
Highlight


lNpoypauuarioudg YmoAoyioTwv

mid = ( first + last )/ 2
if array[ mid ] == key :
pos = mid
elif array[ mid ] < key :
first = mid + 1
else:
last = mid — 1
return pos

MapatnpAoTe OTI oI TTaPATTAvw aAyopiBuol IoXUouV yia 6Aoug Toug TUTTOUG O¢-
OOMEVWY YIa TOUG OTTOIoUG opiovTal OI CUYKPITIKOI TEAEOTEG ==, < . AnAadn,
MTTOPOUV va XPNOIWOTTOINBoUV yia aKEPAIOUG | TTPAYUATIKOUS apiBuougs, alga-
PIOUNTIKA A akOUa Kal gUVOETOUG TUTTOUG YIO TOUG OTTOIOUG £XOUNE OPIOEl TOUG
OUYKEKPIUEVOUG TEAEOTEC. AUTO TO XAPOKTNPIOTIKO TTOU €ival yVWoTO WG TTOAU-
Mop@Iouog cival éva atTd Ta Bacikd TTAcovekTrpaTa TG Python.

2uvoyifovtag, NTTOPOUUE va TToUpE OTI N duadikr] avalitnon:
e eKueTAAAEUETAI TN DIATAEN TWV OTOIXEIWV EVOG CUVOAOU BESOPEVWY YIa TN
ypriyopn €Upeon evog OTOIXEiOU
e ypnoiyoTrolcital yévo o€ TagIivounuéveg oUANOYEG BESONEVIIV
e [3piokel TO ¢nTOUMEVO TTOAU TTIO Ypriyopa atrd 0TI n oEIpIakr avalAtnon.

5.2 Ta§ivounon EuBgiag avraAAayng

21NV TTponyouuevn TAEN TTAPOUCIACTNKE O aAyOpIBUOG Taéivounong Le emAoyn
(selection sort). '/Eva a1mé 10 XOpAKTNEIOTIKA autoU Tou aAyopiBuou eival OTi
eKTEAED TTAVTA TOV iB10 OPIBPO CUYKPIoEWY YIa CUANOYEG dedopévwy e TO id10
MEyEBOG, akOUa Kal yia auTéG TTou gival AdN Tagivounuéves. Emeidn n tagivoun-
on €ival pia AsIroupyia TTou XpnoidoTtrolgital TToAU ouxvd otnv MAnpogopikn,
éxouv avatrtuxBei didgpopol ahyopiBuol TagIvounang, KATToIol aTTd TOUG OTT0IoUG
é€xouv TTOAU KoAA atrédoon yia opiopéva oUvoAla dedopévwy, OTTWG yia TTapd-
Oelypa autd TTou gival oxedov Tagivounuéva.
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Eicaywyikn ApaocTtnpidtnra

Ze pia poBa yia tnv Tapéhacn tng 28ng OkTwRpiou, TECOEPIG HaABNTEG TOU
TUAPaTOG B4 €xouv TTapataxBei oe aAgapnTikr ocipd. Evw Tepiyévouv va &e-
KIvAioel N TTPoRa, o ANECavOPOG @TAVEI KOBUOTEPNUEVOG KOl EEKIVWOVTAG ATTO
TO TEAOG TNG ocIpdc TTpooTralei va Bpel Tn B€on Tou, cuyKpivovTag K&Be popd
TO0 6voud TOU PE AUTO TOU CUPMOBNTA 1 TNG CUPPABnTPIAG Tou TToU BpicKeTal
MTTPOOTA TOU OTN OEIpd.

O¢&Aoupe va axedidooupe Evav aAyopiBuo o otroiog Ba TTpowBdei Tov AAEEavDpo
ME B1adOXIKEG eVOAAQYEG TTPOG TA EUTTPOG, WOTE va, Bpebei PTTpooTd amod Tov
AnunATpn, otnv apxn g Aiotag (8éon 0).

0 | AnpATpng AnpATtpng AnpATtpng AnunTeng | |AAEGaVOPOG

1] Euyevia Euyevia Euyevia ANEEQVOPOG AnunTeng

2 | NataAia NaTtaAia AANEEQVOPOG Euyevia Euyevia

3 Pévia AANEEQVOPOG NataAia NaTtaAia NaTtaAia

4 | ANéEavdpog Pévia Pévia Pévia Pévia
Eikéva 5-1

ApPXIKA, oG BewPriooUE OTI KATAXWPEOUHE TOUG TTAPATTAVW PadnTéG O€ pia AioTa
students pe TNV TTAPAKATW EVTOAN:

” ” W LT

students = [“AnuATpng”, “Euyevia”, “Natalia”, “Pévia”, “AAEEavOPOCT]

ApxIKd, o ANéCavdpog Ba ouykplBei ad@aBnTiké pe TN Pévia kal apou dIoTTIoTw-
Bei 6T TTponyeiTal aApaBnTikd, 6a aAAagel Béon pe T Pévia. H alUykpion duo
aAQaPIBUNTIKWY YiveTal ue Baon TNV AeCIKoypa@ikr) dIATAgN A OTTWG AéPE TNV aA-
@apnTIKA ocIpd PeTall Touc. MNa TTapdderyua 1o aA@apiBunTiké “AHMHTPHY”
émetal Tou “AHMHTPA” agou “A” < “H”.

A@ou diatmoTwOei 6T Ta oToIXeia TNG AioTag TTpETTEl va aAAGEOUV apoiBaia B¢-
O€IG, UTTOPEi va XpNnoIPoTToiNdei pia TTpoowplivr) JeTaBANTA temp, A amreubeiog
N eVTOAN avTigeTdbeong petaBAntwy Tng Python, 6w BupdoTe atmd Tnv B Au-
Keiou.
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Apoifaia aAAayn Twv TIHWV TwV PETABANTWY a, b
Me emmitrAéov peTafAnTi Xwpig emitrAéov petafAnTi
temp = a
a =b a,b=b,a
b = temp

O1 evTOAEG yIa Tn oUyKpIon Twv dUO TEAEUTAIWV OTOIXEIWV gival:

if students[4] < students[3] :
students[4], students[3] = students[3], students[4]

>1n ouvéxela, o ANE€avdpog Ba ouykpiBei pe T NataAia kar agou 1oxuel “AAE-
gavopog” < “NataAia”, Ba aAAdgel Béoeig kai pe Tn Natalia. Ouoiwg 6a cuykpiBei
Kal Ba aAA&Eel dladoxika B€oeig pe Tnv Euyevia kai Tov AnunTtpen, aveBaivovtag
oTnv 8¢an 0.

if students[4] < students[3] :

students[4] , students[3] = students[3] , students[4]
if students[3] < students[2] :

students[3] , students[2] = students[2] , students[3]
if students[2] < students[1] :

students[2] , students[1] = students[1] , students[2]
if students[1] < students[0] :

students[1] , students[0] = students[0] , students[1]

O1 TTopaTTdvw EVTOAEG PTTOPOUV VA YPAQOUV UE TTIO CUVOTITIKO TPOTIO, PE TN
XPAOoN €VTOANG eTTaVAANWNG:

for jin range(4, 0, —1):
if students]j] < students[j—1] :
studentsj], students[j—1] = students[j—1], students]j]
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YtmevOouion: range(4, 0,-1) =14, 3,2, 1]

Apa oTnv TeAeuTaia eTTavaAnyn 1o j TTAipVEl TNV APECWG TTPONYOUUEVN TIUFA TOU
0, dnAadn 10 1 6TTWwG KaTePBaivoupe, apa éxoupe j=1 kal j—1=0. Na BuudoTe 6T
TTAVTA N TEAIKA TIMA TNG range ava@épeTal 0TO OTOIXEIO TNG AioTag TTou Ba ou-
YKPIO€i TEAEUTAIO. ZTNV TTEPITITWON AUTHA To gToIXEio gival To students[0].

Av gpapudéooupe Tov id10 aAyopiBuo o€ pia Aiota A pe N apiBuoug, TOTE TTaipvel
N HopenN:

N=len(A)
forjin range(N-1, 0, -1):
FTALJ]<A[j-1]:
ALl AL T=ALTT, AL

TO ammoTéAECa Ba gival N TTpowBnaon Tou PIKPATEPOU apIBuoU oTnV TTPWTN B€on
(0) Tng AioTag, 6TTwWG QaiveTal TTOPAKATW yia Tn Aiota [ 21, 13, 8, 5, 3, 2]

=5 j=4 =3 =2 j=t

of 21 21 21 21 21 2
1 13 13 13 13 2 21
2| 8 8 8 2 13 13
3| 5 5 2 8 8 8
4] 3 2 5 5 5 5
5] 2 3 3 3 3 3

Eikbva 5-2

Ti 6a oupPei, av ekTeAégoupe GAAN pia @opd TIG idIEG EVIOAEC TN AioTa TTOU
Tpoékuye; Auth TN @opd Ba avéRel atn OsUTEPn BEON O AUECWS UIKPOTEPOG
apIBuog, dnAadn 1o 3. K&Be @opd TTou Ba KTEAEITAI TO CUYKEKPIPEVO TURAMA
KWOIKA, TO AuECWG MIKPOTEPO OTOIXEIO TNG AioTag Ba aveBaivel oTn ocwoTn BEon.
Apa, yia va TagivounBei TTANpwG N AioTa, TTPETTEI VO EKTEAECOUE TO TTAPATTIAVW
THAMO KWOIKA TOOEG YOPEG OOEG gival Ta oToixeia TNG, dnAadn N.
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‘ETO1 KATAARYOUHE OTOV TTAPAKATW AAYOPIOUO:

N = len( array )
foriinrange(N ): # range(0, N, 1)
forjinrange(N-1, 0, -1):
if array[j] <array[j-11]:
array [j],array [j-1]=array[j-1], array[j ]

Mapakdtw @aiveTal TO TTEPIEXOUEVO TNG ANICTAG GUETWG PETA aTTd KABE TTEPACA
(egwTepikh eTTavaAnywn) Tou aAyopiBuou yia N=6:

=0 =1 =2 =8 =4 =5
0| 2 2 2 2 2 2
1121 3 3 3 3 3
2113 | | 21 5 5 5 5
3| 8 13] | 21 8 8 8

41 5 8 13| | 21 13| | 13

5/ 3 5 8 13| | 21 21

Eikova 5-3

Me TTpdaoivo gival Ta aToixeia TTou fdn €xouv avéREl OTIG TEAIKEG BETEIC TOUG. ZTO
TeAeuTaio Tépaopa (i=5) dev yivetal Kapid ahAayr. To 21 dev €xel TTou va TTAEl
yiaTi OAa Ta uTTAOITTa aToIXEIa £XOUV RON avEREl OTIC BECEIS TOUG OTA TTPONYOU-
Meva TTEPACUATA.

Apa 10 21 €ival Adn 0Tn cwaoTrh B£0n Kal To 6° TTépacua yia i=5 eival TepITTo.
AuTS uTTOPOUE VA TO YEVIKEUOOUME Kal OTNV TTEPITITWON Twv N aToIxeiwv 61TOU

N-1 Tmepdoparta apkouv yia Tnv Tagivounon Tng Aiotag (dnAadn yia i=0 péxpi Kai
i=N-2).

76



Keg.5: KAaaikoi aAyopiBuor 1l

N=len(A)
foriin range( N-1): # range(0, N-1, 1)
for jin range(N-1,0,-1):
IFA[JI<Al-1]:
ALjl, AL T=A0-1], AL

Katd tnv ekTéAeon Tou aAyopibuou, n AioTa xwpidetal og dUO TUAPOTA: TO TO-
&ivounuévo (Trpdaoivo) kal autd TTou dev €xel TagivounBei akoua. Eivar gavepd
AoITrév 0TI, KABE POPd, TO APECWGS PIKPOTEPO OTOIXEIO Ba aVEREI UEXPI TO ONUEIO
TTOU apxicel To TTPACIVO XpWHa Kal OxI TTapattdvw. Apa dev UTTAPXEI AOyOog oThV
EOWTEPIKI ETTAVAANWN VO GUYKPIVOUUE KABE pOopda PEXPI KOI TO TTPWITO OTOIXEIO,
aAAG péxpl Ta duo TTIO TTAVW OToIxEia TTou dev éxouv TagivounBei akoua. Autd
yia KaBe TTépacpa givai:

Mépaocpa j TeAeuTtaia ZUykpion
i=0 1 A[0] < A[1]
i=1 2 Al1] < A[2]
i=2 3 A[2] < A[3]
i=3 4 A[3] < Al4]
i=4 5 A[4] < A[5]

MapaTtnpouue 6T o€ KABe TTéEPpaca N TeAeuTaia auykpion Ba givarl yia j = i—1,
dpa n range TNG E0WTEPIKAG eTTavaAnyng yiverar: range(N-1, i, -1). Me autr Tnv
TeAeuTaia BeATiwan o aAyopiBuog TTaipvel TNV TEAIKA TOU HOP®N:
AAyo6p18pog Tagivopunong eubeiag avraAAaynig
N =len(A)
foriinrange(N-1): # range(0, N-1, 1)
forjinrange(N-1,i,—-1): # péxp kai i—1
IFALJ]I<A[-1]:
AliT, Al-TT=A0-1], Alj]
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O aAyopiBuog autdg ovoudletal aAyopiBpog Tagivounong eubgiag avraAAla-
YA¢ (straight exchange sort), kai gival eupUTEPa YVWOTOG WG aAy6pIBuog Tagi-
vounong @uaoalidag (bubble sort). Autd d10TI o€ KGBE TTEPACHA, TO APECWG
MIKPOTEPO OTOIXEIO aveRaivel, OTTwG pIa Quoalida, oTnv eTmgavela Tou vepou. O
aAyopiBuog Baaifetal 0Tn oUYKPION KAl AVTINETABEON {EUYWYV TTOU BEV OKOAOU-
Bouv tn didtagn g Tagivounong.

O aAyopiBpog euBeiag avrallaynig, av kal Bewpeital atrd Toug TTIo apyous aAyo-
piBuoug Tagivounong, £xel €va TTOAU onUAvTIKO TTAEOVEKTNUA: OTI UTTOPEI va TPO-
TTOTTOINGEl, WOTE va TEpUATIoEl HOAIG dlaTTIoTWoEl OTI N AioTa €xel TAgIvounOEi.
‘ETol ammo@eUyovTal TTOAAEG TTEPITTEG OUYKPIOEIG OTNV TTEPITITWON AIGTWYV TTOU
gival Katd éva onuavTiko PEPog Ndn Tagivounuéves. MNa mapddeiyua, av do08o0v
ol apiBuoi: 3, 5, 8, 13, 21, 34, 55, 2, apkei yoévo £va TTEPACUA, WOTE va £pBEl TO
2 oTnVv TTPWTN B£0N, agoU Ta UTTOAOITTG OTOoIXEia gival NON 0T CwWaTH CEIPd. €
QUTA TNV TTEPITITWON TTPOCGOETOUNE HIa AOYIKA JETARANTHA, N OTToIa Ba TTAPAEVEI
weudng (false), 600 n AioTa dev gival Tagivounpévn, evw av yivel aAnbnig o aA-
yopIBuog TepuaTilel.

21NV eikéva 5.4 @aivetal To TTEPIEXOUEVO MIag AioTag eTTTA (7) apIOuwy avaAuTi-
K& yia KGBe Bripa Tou aAyopiBuou Tagivounong eubeiag avraAlAayng. Kabes athAn
QVTIKOTOTITPICEI TN AioTa TWV OPIBPWY yia KEABE TIUA TwV YETPNTWV i, j TWV £TTA-
voAqpewv. Mg Tpdaivo Xpwua gival Ta oTolxEia TTou gival AdN Tagivounuéva Kal
ME TTOPTOKOAI QUTA TTOU CUYKPIVOVTOI OTO OUYKEKPIMEVO Brua.
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Kep.5: KAaaikoi aAyopiBuor Il

10 épaopa yia i=0 20 TTépaopa yia i=1
j=6 =5 j=4 =3 =2 |=1 j=6 =5 j=4 =3 |=2
0 |60||60||60||60||60||60||20 0 (20|]20||20|]20||20] |20
1138|138|[38|(38|[38|[20] |60 1160||60||60||60||60||32
2 198|198|/98|98|[20||38]||38 2 (38|]38|(38|[38|(32]||30
3 |54||54|54(/20|(98||98]||98 3 198((98||98||32||38]||38
4 132(|32||20||54||54||54||54 4 |54 ||54|132||98||98||98
5190|(20|(32|(32|[32|[32]||32 5132|]32||54||54||54||54
6 120((90||{90|({90||90| (90|90 6 {90((90|({90||90||90] |90
30 TTépacpua yia i=2 40 Trépacua yia i=3
=6 j=5 j=4 j=3 =6 j=5 j=4

0 (20]]20|(20||20] |20 0120|2020 |20
113213232 (|32||32 1132|132|(32]||32
2 160||60||60||60||38 2 138||38||38||38
3 (38|(38|[38|[38]||60 3 (60|(60|[60| (54
4 198|198 ||54||54||54 4 154|154 ||54]||60
5 154|(54|(|98||98||98 5198|(90|(90| |90
6 [90]]90][90|[90]| |90 6 [90|(98|(90| |98
50 mépaopa yia i=4 60 TTépacpa yia i=5
j=6 =5 j=6

0|20 (20| |20 0 120] ({20
1132|(32|(32 1132||32

2 138||38]||38 2 38|38

3 (54|54 | |54 3 54|54

4 160||60||60 4 160||60
5190|190 |90 5190 ({90

6 {9898 |98 6 98|98

Eikova 5-4

MapaTtnpouue OTI:

e 270 60 Brua, Ta 6 TTPWTa CTOIXEIa €ival OTIG TEAIKEG BETEIC TOUG OTTOTE TO 70
(98) TTOU pévEl, BpiokeTal UTTOXPEWTIKA OTN BECN TTOU TTEPICOEUEI, TTOU €ival N
TeAeuTaia. MNa autd 10 AGyo evw) £Xoupe 7 aToIXEia, N eEWTEPIKN ETTAvVAANWN €i-
val atré 0 péxpl kat N=2. '’ auto & Xpeladovtal €TTTd (7), aAAG £€1 TTepdouaTa.
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e MeTd 10 40 Briua, ol apiBuoi eival Tagivounuévol, dpa dev XpeidlovTal GAAES
ouykpioelg. Ta duo TeAeuTaia BrAPATA yia QUTAH TNV TTEPITITWON €ival TTEPITTA.
Mwg Ba utropolcape va BeATILWOOUPE TOV AAyOpIBUO gubciag avtaAAayng,
WOTE VA OTAATAEl JOAIG BIOTTIOTWOEl OTI O XPEIAlovTal AAAEG OUYKPIOEIG;
Acite Tn dpaoTnpIdTNTA “BEATIWPEVN QUOOAIdA” OTO TEAOG TOU KEQAAQiOU.

5.3 Tagivopnon pe Eicaywyn

2€ Jia Blotexvia pouxwyv Ta KooToUpIa €ival ToTrToBeTnuéva o auiouoa oelpd
ME Baon TO pEyEBOG Toug. KABe @opd TTou £pXeTal £€va VEO KOOTOUWUI O pAPTNG
TIPETTEl va TO TOTTOBETAOEI OTnN OWOTH B€0n, xwpig va XaAdoel Tn oeipd Twv
KOOTOUMIWV KAl JE TTPOCOXN, YIa VA UNV Ta TOaAaKwaoel. Na va ToTrobeTroel 0
PAPTNG TO KOOTOUWI PE PEYEBOG 47 OTO TTOPAKATW OXNKA, Ba TTPETTEI VA KAVEI
TPEIG KIVAOEIG:

BrAupa 1: Na Bp€l o€ TT010 GnuEio TTPETTEI VA PTTEI TO VEO KOOTOUI.

BApa 2: Na kével xwpo yI' autd JETAKIVWVTAG TA KOOTOU IO JE JEYAAUTEPO E-
yeBog pia B€on deCIa.

BAua 3: Na tommoBeTioel To kKooToUul oTn B€0n TOU.

P P Y £ P Y £

43 45 46 48 50

Eikéva 5-5

IMOAAEG POpPEG, XPEIGleTal va €XOUUE HIO AIOTO E OTOIXEIO N OTTOIO AVAVEWVETAI
OUVEXWG KAl OTNV OTToia Ta OToIxEia TTPETTEl va BpickovTal o€ KAatrola didTagn.
lMNa kabe véo aTtoixeio TTou €pxetal oTn AioTa, Ba TTPETTEl va yivouv duo TTpay-
jaTa, WOTE va dilatnpAooulE TNV €mBuNTH dIATagN TwV OToIXEIWV TNG AioTaG:
BApa 1: Bpiokoupe Tn Béon oTnv otroia TTRETTEl va e10axB€i 0 apIBUOG.

BApa 2: Eicdyoupe Tov apiBud PeTa@EPovTag OAOUG TOUG PeEyaAUTEPOUG apIB-
MOUG atrd auTtov pia B€on degia (shift).
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MNa Tapddelypa: ag utroBégoupe OTI €XOUME TNV TTAPOKATW AioTa 16 apiBuwv
ol oTToiOI gival o€ augouoa oeipd Kal BEAoUPE va elodyoupe Evav véo aplBuo, To
38, &1o1 WwoTe o1 apiBuoi va TTapapeivouv Tagivounuévol. Autd PTTOPEi Va Yivel
o€ duo BApara:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
| 5 10|17 [23|28]30|35|40[45|50|60|63|68[70| |

»
>

38

MpwrTa yivetar avafitnon oTtn AioTa, woTe va Ppebei n B€on otnv otroia Ba
eioayBei To 38. H Béon auth eivai n 7. lNa va eicaxB¢ei To 38 otn Béon autr], Ba
TIPETTEI TTPWTA, OAa Ta oToIXEia atrd 10 40 Kal PMETA va YETAKIVABOUV uia BEon
0¢eId, yia va Kavouv xwpo oTo 38.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
| 5 |10[17|23|28[30|35| [40|45]|50|60]63]68]|70]

38
>1n ouvéxela 1o 38 TotrobeTeiTal oTnNV BEon 7, £€T01 WOTE N véa AioTa va TTapa-
MEIVEI TagIvounuévn.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
| 5 [10]17]23|28|30|35|88]|40|45|50|60|63]68]70]

MTropoUpE va XPNOIMOTIOINCOUUE TV TTAPATTAVW IOEA VIO VA TASIVOUIOOUUE Hia
AioTa apiBpwyv. K&be popd Ba ciodyoupe Kal €va véo apiBud otnv 1Ndn Tagivoun-
pévn AioTa, OTTWG KAvaue Pe 1o 38.

O aAyopIBpog Tagivounong TTou TTPOKUTTTEl AéyeTal aAyopiOpog Tagivounong
Me elocaywyn (insertion sort) kai gival yvwoTég Kal wg Tagivopunon rapeufo-
ARG, apou o véog apIBPOG TTapePBAAAETAI GTO TAgIVOUNUEVO TURAWA TNG AioTag.
21NV TagIvOuNoN WE elIo0aywyr] MTTOPOUE VO XWPICOUUE T OTOIXEIO 0€ 3 OPADEG:
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e AuTd TToUu £€xouv NdN TagivounBei kai ival o€ TTARBOG idla pe Tov apiBud Twv
BnudTtwy Tou aAyopiBuou Péxp! ekeivn TN OTIVUA (TTOPTOKAAI XPWHAQ).

e To gToIxeio TTou eicayeTal (TTPACIvo Xpwua).

e Ta oToixeia TTou Oev €xouv TagIvounOei akoua.

i=1 i=2 i=3 i=4 i=5

ol 13 8 8 3 3 2
11 8 13 |13 8 8 3

2| 21 21 21 13| | 10 8
3| 3 3 3 21 13| |10

4110 10( (10| [ 10| | 21 13

50 2 2 2 2 2 21

Eikova 5-6

2e avTiBeon pe Tov aAyopiBuo TnG eubeiag avTaAAayrg, Ta OTOIXEIA PE TTOPTOKOAT
gival Tagivounuéva JeTagU Toug, aAAd Be BpiokovTal eEapXNG OTIG TEAIKEG BETEIC.

AAy6p10pog Tagivopunong pe Eicaywyn (Insertion Sort)

def insertionSort( array ) :
foriinrange(1, len(array)):
value = array[ i ]
pos =i
# avalnrnon
while pos > 0 and array[ pos—1 ] > value :
pos = pos — 1
# peTakivnon Twv oToIXEiwV pia BEon de€id
for j in range(i-1, pos-1, -1) :
array[ j+1 ] = array[j ]
# 10 OTOIXEIO TOTTOOETEITAI OTN B€0N POS.

array[ pos ] = value
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Mrtropei va eu@avioTei €va PIKPOTEPO OTOIXEIO KAl va TOTTOBETNOEI oTNV TTPWTN
Béon oTTpwXVOVTAS Ta OAa pia B€01N TTPOG TA KATW, OTTWG, YIO TTAPAdEIYUA, OU-
Baivel e Tov apiBuod 2 oTo TEAEUTAIo Bripa Tou aAyopiBuou.

O aAy6pIBuog PTTOPET VO YPAQTED TTIO CUVOTITIKA, OTTWGS QAiVETAI TTOPAKATW:

AAyo6pi10pog Tagivopunong pe Eicaywyn (Insertion Sort) Il

def insertionSortOpt( array ) :
foriinrange(1, len(array ) ) :

value = array[ i ]

j=i

while j>0 and array[ j— 1] > value :
array[j] = array[ j-1]
j=j-1

array[ j ] = value

H Aeiroupyia Tou aAyopiBuou £xel wg €EAG:

ZAPWVOUNE TO TA&IVOUNUEVO TUNAPO TNG AioTag, atmd &eCId TTPOG Ta apIoTEPQ,
MEXPI VO OUVAVTACOUWE TO TTPWTO OTOIXEIO TTOU €ival PIKPOTEPO aUTOU TTou B§-
Aoupe va eioayoupe (value=arrayli]). Evw diatpéxouue Tn AioTta, TapdAAnAa pe-
TaKIvoUE Kal Ta oToixeia pia Béon mpog Ta de€Ia (array[j] = array[j—1]). AnAadn
n JETOKiVNON Kal n avalnitnon yivovtal TTapdAANAa o€ QUTHV TNV TTEPITITWON.

ETriong, uoAig n petaBAnTr pos yivel 0 n ékgpaacn pos > 0 gival weudng, dpa 6An
n ouvenkn eival Yeudng, agou XPnNOIUOTTIOIEITAI O AOYIKOG TEAEOTAG Kal, avegdp-
TNTA ATTO TNV TIYA TNG OeUTEPNG AOYIKNG EKQYPACNG. Z€ AUTHV TNV TTEPITITWON, N
ékppaon A[j—1] > value d¢ Ba aTroTiunOEi.

Mapakdtw @aiveTal To TTEPIEXOUEVO PIag AioTag 7 aplBuwy, avaAuTIKA yia KABE
Bripa Tou aAyopiBuou TagIivopnong Pe sicaywyr). Kae oTAAN avTIKAToTITPICEl TO
TTEPIEXOMEVO TNG AIOTAG yIa PIa PETOKIVAON TOU OTOIXEioU TTPOG eicaywyr. Me
TIPACIVO XPWHA, gival Ta oToIXEia TToU gival AdN TaIVOUNPEVA KAl JE TTOPTOKAAI,
QUTA TTOU CUYKPIVOVTOI OTO OUYKEKPIMEVO BAua.
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ATI6 TNV eKTEAECT TOU aAyopiBuou TTou @aiveTal oTnv €IkOva 5-7, TTapatnEoUE

oTI:

e To TTAAB0G TWV CUYKPICEWV Kal avTIHETaBéoEwV o€ KABe BApa dev gival aTa-
Bepd 1 augavopuevo, aAAG e€apTdTal aTTo TIG BECEIG TWV OTOIXEIWV.

e O aAy6piBuog Tagivounong Ke eicaywyn ival KaTAAANAOG yia AioTeg TTou €ival
oxedOV Taglvounuéveg, o avtiBeon Pe Tov aAyopiBUo TNG €TTIAOYAG 1 YE TOV
aAyopiBuo eubeiag avtaAlayng.

e O aAyo6piBuog Tagivéunong Je elocaywyr MTTOPEl va eQapuooTei o€ AioTeG ol
oTroieg dev €xouv oTaBEPO PEYEBOG Kal UAOTTOIOUV ouveXh pory dedopévv
O€ TIPOKTIKEG EQAPMOYEG, OTTWG eival Tr.X. Ta OikTua aloBnTApwv (sensor
networks). To €idog auTd Twv aAyopiBuwyY TTou TTECEPYALOVTAI CUVEXEIG POEG
Oedouévwy ovopalovTal dpecol ahyopifuol (online algorithms).

i=1 i=2 | i=3 |

j=1 j=2 =3 =2 j=1
0 |60]|38 0 [38]|38 0 |38(|38| |38 (38
1(38//60 1 160||60 1 1601|60 | |54 ||54
2 |98]/98 2 198/98 2 |98|/54| /60|60
3 |54 54 3 |54 54 3 |54(|98| /98|98
4 (32|32 4 32|32 4 (32](32]]32|(32
5 190 || 90 5 (90|90 5190([90]]90 /|90
6 (2020 6 (2020 6 [20[20]]20]|20
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Kep.5: KAaaikoi aAyopiBuor Il

| i=4 | i=5

j=4 =3 j=2 j=1 =5 j=
0 |38||38| /38| |38]|32 0 [32]|32] |32
1|54 |54| (54|32 38 1138|3838
2 160||60]||32||54||54 2 |54|(54 |54
3 (98(|32||60] |60 |60 3 [60]|60]|60
4 32(|98||98 (98|98 4 198||90] [90
5(90(]90|[90][90]||90 5(90||98]|98
6 [20]|20](20|[20] 20 6 (20| |20((20

| i=6 |

j=6 j=5 j=4 j=3 j=2 |=1

32|132|132]|32|(32||32]||20
38/138||38||38||38||20||32
54|154|/54||54|]20||38||38
60|60||/60||20| 54| |54 |54
90//90|/20||60||60| |60/ |60
98|120((90||90||90| |90/ 90
2019898 |98 |98 | (98| |98

o ok WN-~O

Eikova 5-7

ApaoTnpiéTNTES - EpWTAOEIG - AOKNOEIG KEPAAQiou
5.4 ApaoTtnpidTnTEG AAUTEG
Apaotnpiétnta 1

Na avTIoTOIX|OETE TOUG TTAPAKATW AAyOpIBUOUG e TIG KATAAANAES AEITOUPYIEG:

AAy6pI18pOg Zroixeiwdng Asitoupyia
Tagivopnon e mmiAoyn A. AvTigeTdBeon Ceuywv
Ta&ivopnon euBeiag avraAAayng B. Eicaywyn oToixeiou o€ Tagivounué-
vn Aiota
Tagivounon pe eloaywyn I". EUpeon ehaxioTou
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ApaoTtnpiétnTa 2

Na TpoTToTToINCETE TOV AAyOpIBUO TNG Tagivounong PE ETTIAOYK, WOTE va Tagl-
VOEI pia AioTa akepaiwv o€ @Bivouca oeipd. YTTApXEl TPOTTOG VA TO TTETUXETE,
XWPIG va KAveTe Kapia amoAUTwg aAAayr) oTtov KUpIo aAyopiBuo 1mou divetal
oTnVv evotnTa 6.3 Tou BIBAiou TNG B’ Ta¢NnG; Ze T o@eileTal auTo;

ApaoTtnpiétTnTta 3

Na ypdwete pia ouvdptnon o€ Python, n otroia Ba déxeTal pia AioTta, Ba eA&yxel
av Ta aTolxeia TnG eival oe aufouca oeipd Kal Ba emMOTPEPEl avTioTolxa True i
False. YTT6d€1En: XpnoiyoTroioTe Wia AoyikA HETABANTH.

Apaoctnpiétnta 4. (BeAtiwpévn euoalida)

Na avamTtugete TN BeATiwpévn ékdoan Tou aAyopiBuou Tagivounong eubeiag
avtaAAayng n otroia TeppaTiel, OTav SIATTIOTWOoEl 0TI N AioTa gival TagIvounuévn,
WOTE VA aTTOPEUYOVTAI TTEPITTEC OUYKPIOEIG.

YTodeign: XpnoigotrolInoTe pia AoyikA MeTABANTH n otroia Ba aAAGLEl TIPr, av
uTTdpxouv TouAdxioTov dUo aToixeia Ta otroia O¢ Bpiokovral oTnv €MOUPNTH
o€1pd, KaBwg N “puoalida avepaivel oTNV ETTIPAVEIQ”.

ApaoTtnpiéotTnTa 5

Na ypaweTe pia ouvaptnon o€ Python n otroia Ba déxeTal pia AioTa pe AoyIKEG
TIWEG True/False kal Ba diaxwpilel TIG TIWEG QUTEG, TOTTOBETWVTAG Ta True TTpIv
ato 1a False.

ApaoTtnpiotTnTa 6

Na ypayete £va TTpoypapua e Python 1o otroio Ba déxeTal pia AioTa e AOYIKES
TIUEG True/False kal 0Tn cuvéxela Ba KAAEi Tnv ouvapTnon Tou TTPONYOUHEVOU
EPWTANATOG, WOTE va ToTToBeTNBOUV Ta True TTpIv atrd Ta False. ZTn ouvéxeia
Ba ToTToBETEN TIG TINEG QUTEG EVAAAGE, dnAadn True, False, True, False, K.ATT.
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ApaocTtnpiétnTa 7

Ag utroBéooupe 611 oag divetal pia Aiota otnv Python n otroia epi€xel Aoyikeg
TIUEG True/False evaAAaE. Etriong, To TARB0G Twv True gival ico pe 1o TTARB0G
Twv False. Na ypdwete aAyopiBuo, og Python, o otroiog dedouévng Tng TTapa-
Tévw dopng TNG AioTag, Ba TotroBeTel Ta True TTpIv atod Ta False. Aev emmiTpéTe-
Tl va KAVETE Kauia oUykplon oUTE va XPnoIUOoTToINoETE TN doun if.

ApaoTtnpiétnTa 8

To poRANPa TNG 0AAaVOIKNAG onuaiag avagépetal oTnv avadidragn piag Aiotag
ypauudaTWwy, n otToia TTepIEXEl HOVO Toug XapakThpes R, W, B. (Red, White, Blue),
€101 WOoTe 6Aa Ta R va BpiokovTtal Trpiv atmd Ta W kai 6Aa Ta W va BpickovTal
mpiv ammd B. Na TpotrotmoifoeTe évav atrd Toug aAyopiBuoug Tagivounong Trou
TTAPOUCIACTNKAV OE QUTAV TNV evOTNTA, WOTE va €TTIAUEI auTo TO TTPORANMQ.

ApaoTtnpiéotTnTa 9

Na ypdwete pia ouvdaptnon o€ Python n otroia diaBadel apiBuoug atrd 1o xprion
HéEXP!I va ©0B¢i n iy None, Toug otToioug ToTToBETEl O€ pIa AioTa o€ gpBivouca
o€1pd, TNV oTroia Kail emoTpéPel. K&Be @popd tTou diaBadel évav véo apiBud Tov
TOTTOBETEI OTN OWOTA B€on 0NV AN Tagivounuévn AioTa, WoTe va dlaTnpeiTal n
@Bivouoa diatagn Twv oToixeiwv TNG AioTtag. Moiov aAydépiBuo Tagivounong aag
Buuicel n TTapattdvw Asitoupyia; Ze T dlaPEPEI N ouvapTNON TTou Ba avaTTTUgETE
atrd Tov aAyopiBuo auTdy;

ApaoTtnpiéotnta 10

Na ypdyete éva Tpoypauua 1o otroio Ba diaBadel amd 10 xprRoTn dUo AioTeg
apBuwyv A kai B ka1 Ba Tagivouei og augouoa ogipd Toug apiBuoug Tng AioTag A.
21N ouvéxela Ba gugavilel TTéool atrd Toug apiBuoUs TnG AioTag B epgavidoval
otnv Aiota A.

Ymodeign: Na Bswprioete 611 o1 apiBuoi Tng Aiotag B eival Aol S1a@OopETIKOI pe-
Tagu Toug. ETTiong, va eKPETAAAEUTEITE TO yeyovog OTI Ta aToixeia Tng AioTag A
gival Tagivounuéva og aléouoa oeipd.

H eicaywyn Twv aplBuwy yia kaBe AioTa otapartdael 6tav 000¢i n iy None.
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5.5 EpwTRo¢Ig - AOKNOEIG

1. Na mepiypdyete Tn Asitoupyia Tou aAyopiBuou Tng duadikng avagitnong,
divovTag Kal éva TTapddelyua eKTEAECTG TOU.

2. Na Trepiypduyete Tn Aeimroupyia Tou aAyopiBuou Tng Tagivounong eubeiag
avtaAAaynG Kal va SWOETE EVa TTAPADEIYHO EKTEAEONAG TOU.

3. Na mreprypdyete Tn AciToupyia Tou aAyopiBuou Tng Tagivounong Je eioaywyn
KAl va OWOETE £va TTAPABEIYUA EKTENECTG TOU.

4. Av é€xoupe ouvexn pon dedopévwy, aAAG BéAoupe Ta dedopéva Pag va gival
MoVipwg Tagivounuéva, Trolov aAyopiBuo Ba XpnoIUOTTOINCOUNE Kal YIOTi;

5. MNoia €ival n amrapaitnTn TTPOUTTO8ECN YIa VA XPNOIMOTTOINCOUKE TN OuadiknA
avagntnon;

Zovoyn

Mia péBodog yia Tnv avalntnon evog OTOIXEIOU O€ PIa AioTa €ival n O€IPIaK)
avalnTnaon. ZTnv TTEPITTTWOoN TTou N AioTa gival Tagivounuévn, XENOIUOTIOIETAI
n duadikf avalnTnon n oTroia eKPETAAAEUETAl TN SIATAEN TWV OTOIXEIWY, YIO
va Bpel To {nTouuEvo oToIXEio TTIO ypryopa. MNa va xpnoiygotroindei n duadikn
avadntnon oe Pn Tagivounuéva dedopéva TTPETTEl TTPOPAVWG TTPWTA aUTA va
TagivounBouv.

2€ autd TO KEQAAaIO TTapouaidoTnkay dUo aAyodpiBuol Tagivounong. O alyo-
pIBOG TNG euBeiag avraAAayng TTou BaacifeTal oTrn oUYKPIoN YEITOVIKWY (EUYWV
NG AioTag Kai 0 aAyopiBuog Tagivounong, TTOU UE elcaywyr) Tagivouei pia AioTa
BaBuiaia, elodyovtag KABE popd TO ETTOPEVO OTOIXEIO, £TO1 WOTE N AioTa va TTa-
POUEVEI TAEIVOUNUEVN.
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6. Alaxeipion Apxeiwv
Eicaywyn

2710 KEPAGAQIO auTo Ba avaTTTuxBoUv ol TPOTToI dNUIoUPYIaG Kal XEIPIoUOU apxEi-
wv. Emiong, Ba Tapouaciactolv ol BacikéG AsIToupyieg, OTTWG TO AVOIyUd, KAEi-
OIMO €VOG apxeiou, To dIGRacua Kal YPAWIUO MIAG EYYPAPNS, HECW TNG YAWOOOG
TIpoypapuaTiopou Python.

A1daKTIKOI OTOXOI
MeTa Tn YEAETN TOU KEPaAaiou Ba pTTOpOUE VA
e dnuIoupyoUuE apxeia
e XeIPICOpaoTeE aTTAG apxeia, OTTwG yia TTAPAdEIYUA apxXEia KEIPYEVOU, NECW
Baoikwv evioAwv (open, close, read, write) TTou xpnoIYoOTIOIEl N YAWooA
TTPOYPANPaTIONoU Python
e cKTEAOUUE TTPOOOETEG AcITOUPYiEG O€ apxeia, OTTwG n avalrnTnon.

A€éEeig KAE1B14

Apxeio Kelyévou, dvolyua apxeiou, avayvwaor apxeiou, eyypagr o€ apxeio, KAEi-
olyo apxeiou, dladpoun.

A18aKTIKEG EVOTNTEG
6.1 Eicaywyn - dnuioupyia, dvoiypua, KAEioIHo apXEiwv

H duvatétnta va dnuioupyoupe, va dlafAfoups Kal va ypagouue o€ apxeia
atroTeAei Baciki epyacia g TTOAAG TTPOYPAUMATA KOl TTAPEXETAI ATTO OAEG TIG
yAWooeg TTpoypappaTiopou. ‘Etol, oto kKe@dAaio autd Ba aoxoAnBoupe e TN
dlaxeipion apxeiwv oTn YAwooa TTpoypapuatiopou Python.

Ta TTEPICOOTEPA TTPOYPANMATA TTOU EXOUME OEI HEXPI TWPO PTTOPOUV VA Xapa-
KTNPIOTOUV WG ITPOoowpPIvd. AUuTO, JE TNV £vvola OTI TPEXOUV YIA Eva PIKPO XPOVI-
K6 didoTnua Kal TrTapdyouyv Katrola £€£000, pe Ta dedouéva Toug (wg €icodog aTrd
TO TTANKTPOAGYIO 1] WG ££000G 0TNV 08AVN), va xdvovTtal. Autd oupBaivel, 10T Ta
oedopéva ATav atrobnkeupéva TTPocwPIva aTnV KUPIA PVIAUN TOU UTTOAOYIOTH,
oTTéTE SlapKoUoaV PJOVO KATA TNV EKTEAEDCN TOU TTPOYPAUUATOG, AOYIKH TTOU €XEI
W¢ atmmoTéAeoa, va atraiTeital va divoupe Ta dedopéva atmd Ty apxn o€ KAbe
EKTEANEOT. Z€ TTOAAEG OuWG TTEPITTTWOEIG BEAoUuE Ta dedopéva va un xAavovral.
O¢Aoupe va diapaloupe dedopéva aTTd £va apXEio TOU UTTOAOYIOTH GTO OTToio
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Keg.6: Aiaxeipion ApxeEiwv

BpiokovTal atroBnkeupéva Kal va ypd@ouue £va atToTEAECHA OTO idI0 1} evaAAa-
KTIK& o€ GANO apyeio. AuTA n diepyaacia avdyvwaong Kal eyypagng, ovouddeTal
Eicodog/E€odog Apxeiou kai otnv Python uAoTroigital yéow EVOwPATWPEVWY
ouvapTHoewy (MEBOGdWV).

"eVIKA UTTOPOUE va TTOUUE OTI XPNOIMOTTOIOUKE dUO TUTTOUG apXEiwV: auTd TToU
TTEPIEXOUV TO TTPOYPANKA TTOU Ba EKTEAECOUE KAl EKEIVA TTOU TTEPIEXOUV TO OE-
Odopéva, Ta oTToia, OTav eKTEAEDTE TO TTPOYPAMMa, Ta diafdlel Kal moavd Ta
EVNUEPWVEL.

Q¢ apxeia dedopévwy xpnoldoTrololvTal cuvABwG apxeia kelpévou. 'Eva apyeio
KEIMEVOU cival éva apyEio TO OTToio TTEPIEXEI MIa AKOAoUBia xapakTApwV Kal
BpiokeTal atroOnkeupévo o€ éva PECO POVIPNG ATTOBKEUONG, OTTWG O OKANPOG
OIOKOG. ZTa TTEPIEXOUEVA EVOG TETOIOU apXEiOU PTTOPOUNE va €XOuuEe TTPOCRa-
on MEOoW €VOG TTPOYPAUMOTOG TTOU TTEPIEXEI TIG KATAAANAEG EVTOAEG TNG YAWO-
oag Python. ‘Eva apxeio yia va xpnoipoTtroinei, TTPETTEI va TO AVOIEOUUE WE TNV
eVOowMaTwéVn ouvdptnon open() Kal aTo TEAOG va KAgio€l ye TN ouvapTnon
close().

H ouvdpTtnon open() HOG ETTIOTPEPEI EVA AVTIKEIMEVO TOU APXEIOU KAl UTTOPOUE
VO TO XPNOIKOTTOINCOUKE VIO va eKTEAECOUNE BIAPOPES AciToupyieg o€ auTd. H
ouvdpTtnon open() gival evowpatwuévn otnv Python, de xpeidleTal va @opTw-
ooupe katoia BiIBAI0BrKN, evw n ouvTagn Tng ivai:

open (“évopa_apyeiou”, “TpdTTOC TTPOCTTEAACNS”)
MapaTtnpouue 61 n cuvapTtnon open() 6éxeTal dUO opiouaTa:

To TTpwWTO €ival TO GVOUA TOU OPXEIOU, JE TO OTTOIO TO avayvwpiel TO AeIToupyi-
K6 ouoTnua. To deuTepo cival éva €18Ik6 oUuPBoAo (onpaia flag) TTou Kabopilel
TOV TPOTTO TTPOCTTEAACNG TOU APXEIOU, TOU OTTOIOU OI ETTITPETTOUEVES TIMEG TNG
TTOPAUETPOU YIO TOV TPOTTO TTPOCTTEAACNG PAivovTal OTOV TTOPAKATW TTiVaKa
6.1. Av d¢ xpnolyoTtroinBei To deUTEPO aUTO OpIoUA, TOTE BewpeiTal £§ oploPoU

(TTpoeTTIAoyn) OTI gival TO “r’.
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lNpoypauuarioudg YmroAoyioTwv

Mapdadeiypa

>>> fin = open(‘words.txt','w’)

>>> print fin

ZTNV TTPWTN YPAMMI avoiyoupde TO apxeio Kelpévou “words.txt” kal atmodidoupe
TO ATTOTEAEOPO OTOV TTEPIYPaPEa apxeiou fin. X1n deUTEPN YPAUMI TUTTWVOUE
Ta XOPaKTNEIOTIKA Tou Treplypagéa fin. OAeg o1 Aeitoupyieg TTou TTPOKEITAI va
EKTEAEOTOUV OTO apxeio words.txt 6a ekteAeaTouv Péow Tou fin.

lMivakag 6-1. Opiouara T1pATToU TTPOCTTEAQDNS TOU apxEioU

Opiouara TpéTTOU

A re
TPOOTTEAAONG TOU ApXEiou giIToupyia

“r’ Avdayvwan

“w’ Eyypaon (diaypa®n TTponyoUuEVWY TTEPI-
EXOMEVWY, AV UTTAPXOUV)

e Mpoobrkn (append) (dlatnpnon Tpon-
YOUUEVWYV TTEPIEXOMUEVWIV)

“re Avolyua apxeiou Kal yia avayvwaon Kal yio

Eyypaoen

MTtropoUue va dnUIoOUPYROOUNE éva apXEio DEDOUEVWV EITE XPNOIUOTTOIWVTAG
éva ouvTtakTn (editor), 6TTwWG To notepad €ite TN cuvdpTNoN open OTO TTEPIRAA-
Aov TnG YAWOoOoOg, Ye 1O Oplopa “w™, OTTwG yia TTapddeyua: open(“words.txt”,
“w”). H ouvdpTtnon auth, av dev UTTAPXEl TO apxeio words.txt, TOTE TO dnuIoupYEi,
EVW av autd UTTapXeEl, TOTE Ba €XOUUE WG ATTOTEAEOUA va XaBouv Ta TTePIEXO-
pevé Tou. EVAANQKTIKA, UTTOPOUNE va XPNOIYOTIOINCOUNE TN OUVAPTNON KE TO
opiopa “a”, yia mapdadeiyua open(“words.ixt”, “a”), n omoia, av dev UTTAPXEI TO
apxeio, To dnuIoUpPYEi, EVW, av UTTAPXEl, TO Avoiyel g€ KATAoTaon TTPOCGONAKNG
dedopévwy aTo TEAOG TOU.
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Keg.6: Aiaxeipion ApxeEiwv

H yAwooa Python diabétel pebddoug yia va emmeepyacToupe Ta apxeia. Mrro-
POUME VO AVOILOUE KOl VO XPNOIKOTTOINCOUHE apXEia XPNOIUOTTOIWVTAG TIG AVTi-
oToixeg MeBGdoug yia avayvwaon read() ) readline() kai yia gyypagr write(),
oT1o apxeio. H duvatdotnTa va diapdadoupe r va ypAdg@oupe oTo apxeio e¢aptdrail
atré TOV TPOTTO TTPOCTTEAACNG TTOU £XOUME KaBopioel oTn ouvdptnon open()
KaTd 1O Avolyud Tou.

Otav oAokAnpwooue TIG AeiIToupyieg TTou BEAouE va eKTEAEOTOUV GTO QPXEIO,
KaAoUpe amrapaitnta 1n ouvdptnon close(). Autd dnAwvel 0TI TEAEIWOAPE UE
TN XPAOoN Tou Kai 0dnyei To A&IToupyIKO ZU0TNUA OTNV aTTOBAKEUON OEDOUEVWV
TTOU BpiokovTal akOun oTn Yvriun Kal TNV TTEPATWAN TwV OIKWY Tou dIEPYATIWV
ME TO apxeio. H avtioToixn evioAn givai:

>>> fin.close()

H close kAgivel To apxeio, Trapdpoia pe Tnv emmAoyn File—Save oTov emme€epya-
OTHA KEIPEVOU.

MNa va eAéyCoupe, av €va apxeio Oviwg EKAEIOE, TTPETTEI VA XPNOIUOTIOINCOUME
tnv 1I816TNTa (attribute) closed, n otroia emoTpéel TNV TiuA True ) False, avaio-
Ya, av gival KAEIoTO 1) avoixTo To apxeEio.

Mapdadeiypa

>>> fin = open("workfile.txt", "w”)
>>> fin.closed

False

>>> fin.close()

>>> fin.closed

True
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6.2 Avayvworn Kal Eyypaen o€ apxEio

TNV evoTnNTa QUTH Ba XPNOIKOTIOINCOUE Yia Ta TTapadeiypaTa £va apxeio, To
words.txt, To 0TT0i0 €x€I WG TTEPIEXOUEVO TO:

This is line 1
This is line 2
This is line 3

Eyypa@n o€ apyeio

YTtrevBupifoupe OTI yio va YPAWOUUE O€ €va apXEio, TTPETTEI TTPWTA VA TO OVOi-
goupe pe 10 KATAAANAO Opiopa. ‘ETol, ye Tn xprion Tou opiouartog 'w', Ba dia-
ypPa®oUV Ta UTTAPXOVTA TTEPIEXOMEVA TOU OPXEIOU AV aUTO UTTAPXEL, EVW ME TN
XPon Tou ‘a’ Tuxov uttdpxovTa Trepiexopeva Ba diatnpnBouv. MNa Tnv eyypaen
Xpnoiyotroiouue Tn H€Bodo write() kal wg épiopa TN cupBolooeipd TTou BEAOU-
ME va €I0dyoupe aTo apxeio. MNa Tapadelyua:

>>> fin = open("words.txt", “a”)
>>> fin.write(“This is line 4\n”)

To apxeio words.txt £xel Twpa TN HOPYA:
This is line 1
This is line 2
This is line 3
This is line 4
> éva apyxeio kelyévou, av BEAoupE va UTTAPXOUV YPAUMES Kal OXI TUVEXOME-
VOI XOPOKTAPEG, TTPETTEI VA ONUEIWVOUUE TNV aAAQYH YPAUMNG UE TO XOPAKTHPA
“\n”.
To épiopa TG peBddou write TTpéTTel va gival cupBoAoocelpd. Av BEAoupe va
€I0AQYOUHE KATI SIOPOPETIKO, OTTWG YIa TTAPAdEIyUa £vav apiBud, 0 EUKOAOTEPOG
TPOTTOG €ival, VO YETATPEWOUUE TOV apIBPO o€ oupBoloocipd, pe xpron NG ou-
vapTnong str.

>>>x =52

>>> keimeno.write(str(x))
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Keg.6: Aiaxeipion ApxeEiwv

Avayvwon TrepiEXOéVWV EVOG apxEiou

O1 1o diadedopéveg PEBodOI yia dIARAcUa Twv TTEPIEXOUEVWV VOGS apXEiou,
gival n read() kai n readline(), 61Tou diaBadel £va TTARBOG XapAKTAPWY aTTd TNV
apxn Tou apxeiou.

>uvtaén: fileObject_despriptor.read([count]);

Edw, n mapduetpog count kaBopilel Tov apiBud Twv xapakTApwy TTou Ba dia-
BacBouv ammd 1o apxEio, LeKIVWVTAG TNV avayvwaon atod TNV apxXA Tou PEXPI TO
TTARBOG TWV XaPaKTAPWY TTou opifovTal Ye TNV count. ZTnNv TTEQITITWON TTOU N
TTOPAPETPOG count Agitrel, TOTE yiveTal avayvwaon péxp! va dilaBaoTei n €voeign
TEAOUG TOU apxeEiou.

Mapddeiypa 1: Avayvwaon kKal eueavion evog JOVO XapakTipa
>>> fin = open(‘words.txt’, ‘r’)
>>> print fin.read(1)
-

Napadeiypa 2: AiIGBaopua Kal EHQAvIon Twv TTOPEVWY 13 XapaKTApwWY
>>> print fin.read(13)
his is line 1

Napadeiypa 3: Epgdvion oAGkAnpou Tou apyeiou
>>> print fin.read()
This is line 1
This is line 2
This is line 3

Av n evtoAn print fin.read() ekteAeaTei, agou £xouv TTponynOei oI TTPoNYOUHEVEG
QU0 evTOAEG, TOTE auTh Ba eTTIOTPEWEI TO UTTOAOITTO TUAUA TOU apxeiou, dnAadn
TIG OUO TEAEUTAIEG YPAUMEG.
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H readline diaBdadel pia ypauur Tou apxeiou, dnAadn diadalel diadoxikoug xa-
POKTHPEG ATTO €Va APXEIO MEXPI VO OUVAVTAOEI TO XOPAKTAPA VEQG YPAUMNAG Kal
ETTIOTPEPEI TO ATTOTEAECUA:

Mapddeiypa

>>> fin.close()
>>> fin = open(“words.txt”)
>>> print fin.readline()

This is line 1

To fin kataypdeel Tn B€on TTOU BpiokeTal HEOO OTO APXEIO KAl £TO1 AV LAVOKAAE-
ooupe T readline Ba TTAPOUNE TNV ETTOMEVN YPOUMN:

>>> print fin.readline()
This is line 2

H ouvapTtnon close() avaAapBavel va KAgioel TO apxeio Kal va atreAeubepwael
£101 TTOPOUG TOU CUCTANATOG.

Mapdderypa

MNa avayvwaon aAAd Kai eyypaen, Katd YpauuEg, attd éva apXeio uTTopoUe va
OOPWOOUWE ME PIa doun eTTavaAnyng 1o apxeio. MNa Tapddelyua, yia va TuTTw-
OOUE TIG YPAMMEG TOU OpPXEIOU YPAPOUE:

for line in fin:

print line

Evromopoég 8éong oTo apxeio

H péBodog fin.tell() emioTpépel évav aképalo TTou TTEPIEXEI TNV TpEXOUTA BEoN
OTO apxEio, uttoAoyIopévn o€ XapakTApeS (bytes) amd Tnv apxr Tou apxeiou.
Me dAAa Adyia, n eTOPeEvn avayvwon i yypaen Ba yivel o€ ekeivn Tn B€on Tou
apxeiou.
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Keg.6: Aiaxeipion ApxeEiwv

MNa va aA\&Eoupe TNV TpEXouoa BEan Tou apxeiou, UTTOPOUKE va XPENCIUOTIOI-
nooupe Tnv fin.seek() (offset[, from_what]). H 6éon utroAoyiletal TTpocOETO-
vTag offset (TTARB0¢ bytes) o€ €éva onueio avag@opdg, To oTToio ETTIAEYETAI OTTO TO
from_what 6piopa. Av 1o from_what éxel TiuA 0, peTpd aTmd TNV apxr) Tou apXeEi-
ou, av £xel 1, xpnoiuoTrolei TNV TpExouaa B€an Tou apxeiou Kal av €xel 2, XpNnol-
MoTToIEl TO TEAOG TOU apxEiou.

>>> fin = open(“‘workfile”, “r+”)

>>> fin.write(“0123456789abcdef”)

>>> fin.seek(5) # TTnyaivel oTo 60 byte oTo apxeio
>>> fin.read(1)

5

>>> fin.seek(-3, 2) # tnyaivel oTo 30 byte TTpIv TO TEAOG
>>> fin.read(1)

d

6.3 Np600eTeG AcITOUPYiEG O€ apxeia

Otav éva apxeio €xel avoifel, YTTOPOUPE VA AVOKTIGOUUE BIAPOPES XPrOIUES
TTANPOPOPIEG OXETIKA PE auTO. AKOAOUBE pia AioTa e OAA Ta OXETIKA XAPOKTN-
PIOTIKA:

XOopaKTNPICTIKO Meprypaen

file.closed Emotpépel true, av 1o apxeio eival KAEIOTO,
false, o€ SI0QOPETIKA TTEQITITWAN

file.mode EmmoTtpé@el Tov TPOTTO TTPOOTTEAQCNG OTO ap-
XEi0 TTOU €x0UE QVOIEEl

file.name ETioTpé@el TO Gvoua Tou apxeEiou
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Mapddeiypa

fin= open("foo.txt", "w")

print "Ovopua Tou apyeiou: ", fin.name
print "KAeio16: ", fin.closed

print "Tpdémog TmpooTréAacong: ", fin.mode
AuTo TTapdyel To akdAouBbo aTToTéAETua:
Ovoua Tou apxeiou: foo.txt

KAeloT6: False

TpoT1ToG TTPOCTTEAAONG: W

Ovopa apxeiou Kai n 8éon Tou oT0 HECO

Ta apyeia armroBnkevovTal 0To QUOIKO PECO atTd TO AeIToupyikd ZuoTnua (AX)
opyavwpéva og KATaAdyoug, TTou gival yvwoToi Kal wg @dkeAol-folders.

Kdabe &¢ apyxeio diabétel atrd 1o AZ uia povadikry diadpour) Tou TUTTOU:
Pakedog/uTopdkeAog/.. ./ovoua_apxeiou

MNa tnv Python, autd atroTeAei pia cupBoAooeipd Kal TTpoodiopidel To KABe ap-
x€io. Mia Tétoia diadpopr], N oTroia EeKIvAEl aTTd TOV TPEXOVTA KATAAOYO, KOAEITaI
OXETIKN, EVW OQUTA N oTroia EEKIVAEL ATTO TOV avVWTATO KATAAOYO OTO OUCTNHO
apxeiwv kaAeitar atroAuTn diadpopr]. OTmwg k&Be TepIBAAAov, €101 kal n Python,
EXel évav TTPOETTIAEYHEVO KaTAAOYO, yia avalnTnon apXeiwv, TTou ovopuddeTal
TpéEXWV QakeAog. ‘ETal, yia TTapadeiypa, 6tav avoiyoupe Eva apxeio yia didpa-
OoMa, 161 N Python 10 avadntd oTov TpEXOVTA KOTAAOYO.

H povada Aoyiopikou os (0s: atd 1o operating system) TTapéxel CuvapTroEIg,
yla VO PTTOPOUPE VO dOUAEWOUPE e apyxeia kal kataAdyoug. MNa va xpnoigo-
TToIooupe autd 10 dpBpwua (module) atraiTeiTal TTPWTA VA TO €I0AYOUME Kal
ETTEITA VA KAAEOOUUE ONEG TIG OXETIKEG OUVAPTAOEIG.

>>> import 0s

98


Trinity
Highlight

Trinity
Highlight


Keg.6: Aiaxeipion ApxeEiwv

MeTovopacoia kai Siaypagn apxeiwv. H yé6odog rename()

H rename() atroteAei p€Bodo Tng Python yia peTovopaoia apxeiou kal dExeTal
OUo opiopara, £va yia To TPEXOV Kal £va yia To VEO OVOUQ TOU apxEiou.

Zuvtagn: os.rename(current_file_name, new_file_name)

Mapadeiypa
import os
# MeTovopaoia evog apyeiou amo test.txt o€ test2.txt
os.rename( "test1.txt", "test2.txt" )

H puébodog remove()

AtroTeAei péBodo yia Tn dlaypa@r] apxeiwv kai dExeTal WG OPICHA TO GVoua Tou
apxeiou TTPogG diaypan.

2uvtaén: os.remove(file_name)

Mapdadsiypa

import os
os.remove("text2.txt") # Alaypa@r| apxeiou test2.txt

Alaxeipion kataAdywv

H Python xeipieTtal Toug kataAdyoug (@akéAoug) pe Tn BorBeia Tou os module
TTAPEXOVTAG OPKETEG HEBOBDOUG, OTTWG Yia Tn dnuioupyia, diaypagn Kal TNV aA-
Aayr] KaTaAdywv.

H puébodog mkdir()

Anpioupyei (uTTo)KaTaAGYOUG GTOV TPEXOVTA KATAAOYO Kal SEXETAI WG OPICUA TO
ovoua Tou KaTaAdyou TTou Ba dnuioupynOei.

ZuvTtagn: os.mkdir("newdir")
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lNpoypauuarioudg YmoAoyiotwy

import os
os.mkdir("test")

H pébodog chdir(), aAAdlel Tov TpéxovTa KaTtGAoyo.
2uvragn: os.chdir("newdir")

Mapddeiypa
import os
os.chdir("/home/newdir")

H pébodog getewd(): ETToTpé@el TOV TpEXOVTA KATAAOYO EPYATiag.
Zuvrtagn: os.getcwd()
Mapdadeiypa

import os

os.getcwd()

‘C:\\Python27’

H péBodog rmdir(): Alaypd@el To @akeAo TTou divoupe wg dpiopa. MNpiv diaypa-
@ei 0 PAKeAOG, OAa Ta TTEPIEXONEVE TOU dlaypa@ovTal.
Zuvtagn: os.rmdir('dirname’)
MNapadeiypa
import os
os.rmdir( "/tmp/test" )

ApaocTtnp1oTnTES - EpWTAOCEIG - AOKAOEIG KEQAAQiou
6.4 ApacTnpIOTNTEG
Apaoctnpiétnta 1

Ac TTeipapaTiIoToUpE ypdgovTag Kwdika ag Python, o otroiog diaBadel To apyeio
“input_file.txt” kai To Eavaypdeel o1o vEo apxeio “output_file.txt”, dTou Tpiv atTd
K@Be ypauun Ba TpooBETel Tov aufovta apiBud TnG. Ta apxeia Bewpouue OTI
BpiokovTal oTov Tpéxovta kKatdhoyo “TxtFiles”.
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Keg.6: Aiaxeipion ApxeEiwv

inputfile = open("TxtFiles/input_file.txt","r")

outputFile = open("TxtFiles/output_file.txt","w")

linecounter = 1

for line in inpuffile:
outputFile.write(str(linecounter)+". "+line)
linecounter = linecounter + 1

inputfile.close()

outputFile.close()

ApaocTtnpiétnTa 2

Y1roBéTtoupe OTI £xoupe Eva TTpoypauua o€ Python TTou €xel atmobnkeubei 010
apxeio pe 6vopa demo.py Kai Je Tov akOAouBo KWOIKa:

def linecount(filename):
count=0
for line in open(filename):
count += 1
return count
print linecount(‘demo.py')

EkTeAéOTE TO TTAPATTAVW TTPOYPAUMA KAl OUCNTHOTE TO ATTOTEAEOA. YTTODEIEN:
To atrotéAeopa cival 6T Ba eppavioel To TTARBOG TWV YPOAUPWY TOU apXEiou.

ApaoctnpiétnTa 3

Na ypdwyete Tpdypaupa otn yAwooa Python, 1o otroio Ba déxeTal wg €icodo
TO OVOMa evOG apxeiou, Ba gu@avidel Ta TTEPIEXOUEVA TOU KATA YPOUMN Kal OTN
ouvéxela Ba ypdoeel oe éva GANO apxeio, TIC YPAUUES TOU apxEiou PE TNV avTi-
oTpOPN CEIPd.

Apaotnpiétnra 4

Ti moTeleTe 6TI Ba oupPei, 6Tav Ba eKTEAEOTOUV TA TTAPAKATW CeVApIa. TEKUN-
PIWCTE TNV ATTOWH 0AG.
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Mapdadeiypa
my_list = [i**2 for i in range(1,11)]
f = open("output.txt”, "w")
for item in my_list:
f.write(str(item) + "\n") # déxeTai string épiopa n write
f.close()
f = open("output.txt", "r")
print f.readline()
print f.read()
f.close()

6.4 Epwtnoeig - AOKNOEIg

1. Z& TI XpNOIUEUEl £va apyeEio edoUEVWY;

N

. Moieg Baoikég Acitoupyieg - peBddoUG uTTOOTNPICEI N YAWOOQ TTPOYPAMMO-
TiIopou Python yia Tn Siaxeipion apxeiwy;

. Mg troia ouvdpTtnon (u€60d0) avoiyouue Eva apxeio yia avayvwaon);

. Mwg avoiyoupe £va apxeio yia eyypoon;

. Mg 11010 CUVAPTNON KAEiVOUpE Eva apxeio;

. Mg troia ouvaptnon ypd@ouue TTEPIEXOHEVO O€ £Va QPXEIO;

N O o bW

. Moia ouvépTnon PTTopoUuE va XPNOIUOTTOINCGOUE Yia va diaBdacoupe O¢-
Oouéva aTTd ia ypauun, atrd éva apyeio;

Zuvoyn

2T0 KeQAAaIo auTtd aoXoAnBrikaue pe Tn diaxeipion apxeiwv dedouévwy, Kupi-
w¢ a1Td TN OKOTTIA TNG YAWOOTAg TTpoypappaTiopou Python. Etriong, e 6éuarta
TAUTOTTOINCAG TOug atrd To AeIToupyikd Z00Tha, OTTwG To Ovopa, n Béon oTo
ATTOONKEUTIKO JECO Kal hE BACIKEG AEITOUPYiEG O€ aUTA.
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7. NMponyuéva oTolIXEio YAWOOOG TTPOYPUUMATIOHOU

Eicaywyn

270 KEQAAQIO auTo Ba avaTtrTuxBouv TTponNyuEVa XAPaKTNPIOTIKA TNG YAWOOOG
TTpoypapuaTiopol Python kal guykekpipéva ol IB10TNTEG TWV UTTOTTPOYPOUHA-
TWV, N eUPEAEIO PETABANTWY, TG APOPWHPATA KaI TA TTOKETA.

A1daKTIKOI OTOXOI

MeTd Tn HEAETN TOU KEQaAaiou Ba pTTOopoUE va:

® QVOQPEPOUNE TA XOPAKTNPIOTIKA TWV UTTOTTPOYPOUMATWY KOl TOV TPOTTO
KAONG TOUG, YE TNV TTPOCAPPOYH TOUG TN YAWOOO TTPOYPANUATIONOU

® £VTOTTICOUME KOl ATTOMOVWVOUUE KATAAANAG TUAPOTA KWAIKA aTTd £TOINO
TTPOYPAMNMA VIO UETATPOTTH O€ UTTOTTPOYPANUATA

e oxedidloupe Tn AUCN TTPOYPAUMATIOTIKOU TTPORANMATOC HE apBpwTd TPO-
70, OTTOU QUTO €ival OKOTTIUO

e avayvwpifoupe TNV ePPBéAcia PeTABANTWY Kal TTAPAUETPWY O€ CUVOETA
TTpoypAaupaTa.

A€Eeig KAE1B1G
ZuvapTnon, TTapAUETPOG, UPREAEIa, GpBpwua, TOTTIKA HETABANTA.

A18aKTIKEG EVOTNTEG
7.1 YrompoypdupaTa Kal TpO1ol KARoNG TOug
7.1.1 YromrpoypdupaTa

MeTagU Twv Bepdtwyv TNG aAYyopIBUIKAG €TTIAUCNG TTPORANUATWY TTOU €XOUE
non egerdoel, €ival kal ekeiva TNG avdaykng emavaAnywng Kwdika Pe Tn XpRon
HIag dopnG eTTavaAnyng f ogadoTroinong Kal XeIPIoPoU TTOAAWY SeSONEVWV [E
™ Xpron aAAwv dopwyv dedopévwy, O0TTwG n AioTa.

MpoxwpwvTtag o€ Mo TTOAUTTAOKA TTpoRARpaTa, 6a douue 0TI ouxva KAatola
EVEPYEIQ ] KOl OAOKANPO aAyOpPIBIKO TUAMA, gival avaykaio va eTavaAapBave-
Tal, OXEBOV auToUCIa WG AOYIKA £TTEEEPYATia, O€ TTOAAG DIAQOPETIKA OonuEia Tou
aAyopiBuou, aAAd kGBe @opd va eTegepydleTal SIaPOPETIKA dedouéva. O Tpo-
TTOG AUTOG “eTTavaAnyng” dev Ptropei va uAotroinBei pe pia dopr eravaAnyng,
AOYyw TNG duvVaTOTNTAG ETTECEPYOTIOG DIAPOPETIKWY dESOPEVWYV KABE popd. Pu-
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oiké Ogv gival TTPOYPAUMATIOTIKA 0pB6 va emavaAapBAavoupe To TUANO KWOIKA
ME GAAa Oedopéva KABe @opd, aAAd va ETTITPETTEI N YAWCOA TTPOYPAUMNATIOHNOU
N dnuioupyia opddag EVTOAWY, WG OVTOTNTA OTO TTPOYPAUMA, TTOU va dEXETAI
w¢ €icod0 TTOPAPETPOUG KAl VO UTTOPED va KaAEiTal atmd anpueia Tou TTpoypdp-
MOTOG KAl PE OUYKEKPIUEVEG TIMEG VIO TIC TTAPAPETPOUG avd KAAon. AuTO €xel
WG atroTéAeopa TN duvatoTnTa TTOANATTARG BIEVEPYEIOG PIAg ETTECEPYATiag e
OUYKeKpIPEVa dedopéva KABe popd.

Mia atTd TIG BACIKOTEPEG TEXVIKEG TOU OIOBIKAOTIKOU TTPOYPAUUATIOUOU gival O
TuNMaTikOG MpoypapUATIONOG. ZUPNQWVA JE TNV TEXVIKN QUTH, JTTOPOUE va
YPAWOUNE éva TTPOYPANKA WG éva 0UVOAO aTTd PIKPOTEPA KOUMATIA TTPOYPA-
MaToG. Me auTtdv Tov TpATTo OV Eival aTTapaitnTo va Eavaypda@ouue Tov idlo
KWOIKa o€ SIaPOPETIKEG UAOTTOINOEIG. ToV YPAQOUPE Wia @opd, SNUIOUPYWVTOG
£Eva UTTOTTPOYPAUUA KOl TOV XPNOIUOTTOIOUHE, 60EC POPES BEAOUNE OE Eva TTPO-
YPOUMA, KAAWVTAG TO AVTIOTOIXO UTTOTTPOYPAUA. ‘Eva uttotrpdypapua AoImTov
gival éva KOPUATI TTPOYPAUMATOG TTOU €XEl ypagei EeXwPIOTA atrd TO UTTOAOITTO
TIPOYPAPUA KOl ETTITEAET Eva AUTOVOUO £pYO.

KdaBe uttoTrpOypappa TTRETTEN VO €XEl TO TTAPOKATW BACIKE XApAKTNPIOTIKA:

a) ‘Exel yévo €va onueio ei06dou atrd 10 0TT0i0 dEXETAI TO DEdOPEVA TOU.

B) To (utro)Tpoypauua To oTToio KAl éva GAAO UTTOTTPOYPAUKO OTAUATAEl TNV
eKTENEDT) TOU OO0 eKTEAEITAI TO KAAOUUEVO UTTOTTPOYPAPUa. Movo éva utro-
TTPOYPANUO UTTOPET VA EKTEAEITAI OE YIA XPOVIKI OTIYM.

y) O €Aeyxog emoTPEPEl 0TO (UTTO)TTPOYPAUUA TO OTTOI0 KOAE(, 6TaV TO KaAOUE-
VO UTTOTTPOYPAUMO OTAUOTACEI VA EKTEAEITAI.
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lNpoypauuarioudg YmroAoyioTwv

KaAég TTpaKTIKEG

Mpiv EekiviooupEe va YPAPOUPE £va TTPOYPAPUA, HEAETAPE TTWG QUTS JTTO-
pei va avaAuBei o€ IPEPOUG TUNPOTA KAl ATTOPATI(OUE VIO Ta avTioToIXA
UTTOTTPOYPAUMATA.

E¢etdloupe av kdTtToia UTTOTTPOYPAMKOTA, Ta OTToia £XOUME NON ypAwel N
UTTAPXOUV O¢€ ETOIUEG BIBAI0ONKES TIPOYPAUMATWY, UTTOPOUV VA XPNOIKOTIOI-
nNBouUv, yia va KePBIoOoUPE XPOVO Kal va aTToPUYOUNE AGON.

MpooTraBoupe KABe UTTOTTPOYPANPA Va gival 6go To duvaTtov TTio aveédpTn-
70 a116 Ta GAAQ. AUTO Pag TTPOQUAdoOEl aTrd AdBn O0TO TTPOYPANKGE Pag Kal
ETTITPETTEI TN XPNON TOU o€ GAAQ TTPpOYPAUMATA apyOTEPQ.

[MoAAG a11é T AVBPWTTIVO TEXVOUPYNHATA, QUOIKA 1) TEXVNTA, oTnpilovTal 0TV
100 TNG ETTAVAXPNOCIUOTIOINONG — CUVOUACHOU PIKPOTEPWY DOUIKWY HOVADWYV,
ME aTTOTEAEOHA TNV ATTAOTNTA KOl TNV TTOIKIAIG QVTIKEIUEVWV KOl XOPAKTNPIOTI-
Kwv. 21NV Python, n TeXVIK auTrh UAOTTOIEITAI PE TIC CUVAPTAOEIG, divOVTAG KO-
AUTEPO €AeyXO KAl UWPNAO TTITTEDO aQaipeonC.

7.1.2 ZuvapTthoeig otnv Python

KdaBe yAwooa TTpoypaupaTiopou d1aBETel éva DIKO TNG AEIAGYIO YIa TIG EVTOAEG
Kal TIG EVOWNATWHEVEG OUVAPTHOEIG, EVW TTPOYPANUATA TTOU YPAPOVTAl TTPETTEI
va akoAouBouv auoTnpoug YPOUHATIKOUG KOl CUVTOKTIKOUG KOVOVEG yIa Tn 80-
MNon Twv eVvIoAWY, TN dnuioupyia CUVaPTACEWY XPAOTN K.4. ZTn cuvéxeia Ba
OOUE TTWG UAOTTOIEITAI O TUNUATIKOG TTPOYPAUUATIONOS 0TN YAWO OO TTPOYPap-
patiopou Python.

H Python tmapéxel €va pévo TUTTO UTTOTTPOYPANPATWY, TIC OUVOPTACEIS, TIG
OTTOIEG TIG BEWPEl WG avTIKEIUEVa.

MNa va eEaocknBolue UTTOPOUNE va ONUIOUPYACOUUE, OE TIPWTO ETTITTEDO, TIG
OIKEG JOG OUVAPTACEIG Kal €101, VO KATAVONOOUUE Th AEITOUpYia Kal TN Xprion
TOUG. 2€ UWPNAOTEPO ETTITTEDO, UTTOPOUE VO XPNOIMOTTOIOUME KAl VO EVOWUATW-
VOUME OTO TTPOYpauMa €TolueS BIBAIOBAKEG, TToU €iTe TTapPEXEl TO TTEPIBAAANOV 1)
uttdpyouv o€ dAAa cuoTiuarta. ‘Etol, dev gival avaykn va Eavaypa@ouue Kwol-
Ka TToU UTTapXEl BIABECIPOG, JEIWVOVTAG TNV TTOAUTTAOKOTNTA Kal TNV TTI0avoTn-
Ta c@aApdTwy (bugs).
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Op1ou6G Kal KARon ZuvdpTnong

O opIoudg piag ouvdptnong TrepIAAPBAvEl TO Ovoud TNG Kal TIG TTAPAPETPOUG
€10000U Kal KaAgiTal amrd onueia Tou TTPoyPARPaTOS HECW TNG ASITOUpyiag TTou
ovoudletal KARon (calling) Tng cuvdptnong. Opicetal ue TN AéEN kA&Idi def TTou
TNV akoAouBei £va dvoua To o1Toio TNV TauToTTolEl Kal éva (elyog TTAPEVOECEWY
TTOU UTTOPOUV Va TTEPIEXOUV OVOUATA UETARANTWY, VW N OAAWGCN TEAEIWVEI PE
OITTAA TeAgia (;). KaTtw atrod T ypauun auTr) TOTToBeToUvVTal, OE E00XTH, Ol EVTOAEG
TToU KaBopifouv Tn Aeiroupyia TnG ouvaptnong. O opIoUOG CUVOPTATEWY OTNV
Python eival atrA6g o€ oxéon pe GAAEG YAWOOES (0 TUTTOG TWV TTOPAUETPWY OE
onAwverat).

Mapddelypa opiopoU ocuvdapTnong XwpIg XprHon TTaOpaPETPWY

def fun_name():
print “hello”

H ouvdptnon autr, 6tav KAnBei, epgavidel atnv 086vn TN Aé€n hello.

Mapddelypa, opiopou ocuvdpTnong Pe Xprion U0 TTOPAPETPWY

def find_sum(par1, par2):
result = par1+par2
return result

H ouvdptnaon auth moTPEPEI TO ABPOICHA TWV TIMWY TwV dU0 TTAPAPETPWV.

Mia cuvdépTtnon utropei va KaAgital ammd didgopa onueia Tou KUPIOU TTPOYPA-
MaTog A Kal héoa atrd pia GAAnN ouvapTtnon, ypd@ovtag 1o GVOoud TnG Kal TIG
KATAAANAEG TTAPAUETPOUG PEOT O€ TTAPEVOETEIG.
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Mapdderypa 1: KAjon cuvaptnong
>>> type(45)
<type 'int'>

Edw, 10 dvopa TnG ouvapTtnong cival type kal n €k@pacn PECa OTIG TTOPEVOE-
O€IG, TTOU gival To 6pICUA TG oUVAPTNONG, €ival To 45, vy N ouvapTnon UTro-
AoyiCel Kal €TTIOTPEQPEI TOV TUTTO TOU opiouaTtog. Eival ouvnBeg va Aéue TTwg N
ouvapTtnan dEXETal OpPICUATA Kal ETTIOTPEPEI Eva ATTOTEAECUA. To atmmoTéAeoua
auTd ovouddeTal ETICTPEPOPEVN TIWA (return value).

Mapddeiypa 2
KAAqon 1ng ouvdptnong find_sum, TTou dnuioupynoape Tapatmavw:

>>> find_sum(3,4)
7

Edw, n ouvdptnon kaAeital pe 1o Ovoud TNG Kal PE opiouaTa TIG TINEG 3 Kai 4,
EVW ETTIOTPEPEI TO ABPOICKA TOUG TTOU €ival n TIPN 7.

Av kaAéooupe TTaAI TNV id1a cuvapTnon “TTEPVWVTAS” TWPA DIAPOPETIKES TIUEG
OTIG TTAPAPETPOUG, yia TTapddelyua dUo cuPBOAOCEIPEG, N GUVAPTNON ETTIOTPE-
Q&I TN OUVEVWON TWV CUPPBOAOCEIPWV QUTWY WG ATTOTEAECHA TOU TTOAULOPQI-
opouU TTou I0XUEl oToV TEAEDTN + 0TV Python.

” »

>>> find_sum(“well”,”"come”)

“wellcome”

Znueiwon: Mia ouvdptnon TTPETTEN va £XEl OPIOTEI TTPIV XpnaolpoTroinBei. Eivai
TTpo@aveg OTI o dnAwoelg (statements) péoa otn ouvdptnon &ev ekTeAOUVTAI
MEXPI aUuTA va KANBEI.

Pon ekTéAeong

‘Evag TpoTT0G¢ Va diapadoupe TTpoypdupaTa gival va akoAouBoUpe Tn por) eKTE-
AEoNG Twv eVTIOAWY, KATI TO OTTOI0 YTTOPEI VA Yivel ypryopa TTOAUTTAOKO Kal du-
oavayvwoTo. ‘Evag evaA\akTIKOg TpoTTOG €ival, otav BpeBolpe o€ pia KARon
ouvdapTnong, avti va akoAOUBOOUNE TN PON TNG EKTEAECTS OTOV ECWTEPIKO KW-
OIka TNG ouvapTnong, va UTToBETOoUpE OTI N cuVAPTNON OOUAEUEI CWOTA KAl ETTI-
oTPEQPEl TO OWOTO aTToTéEAECHA. OTTOTE, VO OUVEXICOUUE PE TNV ETTOPEVN EVTOAR
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TOU KUPIOU TTPOYPAMMOTOG. 2TNV TTPAYMATIKOTNTA €QapuOloupe KATI avadAoyo
ME TN XPNOIMOTTOINGN TWV EVOWUATWHEVWY cuvapTioewy. ‘ETol, 6Tav kaAoUue
N math.cos r} TN math.exp, dev €€€TACOUNE TOV ECWTEPIKO KWOIKA AUTWY TWV
ouvapTACEWYV, aAAG Bewpouue OTI GoUAeUOUY OCWOTA Kal OEXOUAOTE TO OTTOTE-
Aeopa. To idio 1oxUel Kal 6Tav KAAOUUE Hia aTTd TIG OIKES MOG OUVOPTHOEIG.

Mia KAfjon ouvapTnong ival oav Jia TToOpAKauwn oTh pon TNG eKTEAEONG. AvTi N
pon va TTdel oTnv €TTOUEVN ONAWGON, TTEPVAEI OTO CWPA TG CUVAPTNONG, EKTEAEI
OAeG TIG ONAWOEIG EKEN KAl PHETA ETTIOTPEPEI YIA VA OUVEXIOEI aTTO EKEN TTOU OTA-
MATNOE.
KaTtnyopieg ouvapTRoewv
O1 cuvapTACEIG JTTOPOUV VO KATNYopIoTToINBoUV e TTOAAOUG TPOTTOUG.
Mia TTpwTN KATNYOPia CUVOPTACEWY Eival:
o) auTéG 01 OTTOIEG BEV TPOTTOTTOIOUV TO QAVTIKEINEVO OTO OTToio e@apuolovral,
OTTWG:

>>> g = 'Python’

>>> print a.upper( )

PYTHON

>>> print a

Python

B) exeiveg TTou PTTOPOUV Vo AAAGEOUV TO AVTIKEIUEVO GTO OTTOI0 KAAOUVTAI, OTTWG
OTO TTapadeIyua 2.

>>>p=["a','b','c",'d]
>>> print b.append('e’)
None

>>> print b

[a','b', 'c, 'd", ‘€]
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Mia GAAN KaTnyopia CuvapTACEWV gival:
o) QUTEG O OTTOIEG, OTAV KANBOUV, ETTIOTPEPOUV ATTOTEAECUA (KATTOIA TIUNA)

B) ekeiveg TTou dev EMOTPEPOUV KATTOIO TIMN (kevég/void ouvapTioelg), alAd
EKTEAOUV EVEPYEIEG PECW TWV EVTOAWV TOuG. O1 KEVES aUTEG OUVAPTAOEIG
MTTOPEI va eppavifouv attoTEAETPa 0TV 086vN 1} va €xouv KATToI0 GAAO aTTO-
TEAEOUA, OAAG OEV ETTIOTPEPOUV KATTOIA TIMN.

7.2 MeTaBAnTéQ KAl TTAPAMETPOI

OT1Twg €xoupe ava@épel, £€va UTTOTTPOYPANKO aTTOTEAET Eva avegdpTnTo TUNMO
TIPOYPAPUATOG TTOU PTTOPET VO KAAEITAI aTTé ONnpEia Tou TTPOYPANHOTOG. A€XETal
TIMEG OTTO TO TUAMA TTPOYPAUMATOG TTOU TO KAAEi (TO KUpIo TTpdypappa 1 GAAo
UTTOTTPOYPAMMKA) KOl PETA TNV EKTEAECT TWV EVTOAWV TOU ETTIOTPEQPEI OE QUTO
VEEC TIUEG, ONAadN Ta atroTeAéopaTta. O TIuEG auTég TTou ueTapifdalovral aTrd
TO éva UTTOTTPOYPANUA 0TO AAAO AéyovTal TTAPAMETPOI KOl YEVIKA O& YAWOOEG
TTPOYPAPUATIONOU diakpivovTal o€ TTapapéTpoug Eigdédou kai EE6Sou. Ol Ta-
PAUETPOI Eival HETABANTEG OI OTTOIEG XpNOIKOTTOIoUVTAl YIa TN PETABiBaon TIHWV
METAEU UTTOTTPOYPANKATWY A UTTOTTPOYPAUUATWY Kal KUpIou TTPoYPAUUATOG.

7.2.1 NMNoapAUETPOI CUVAPTATEWV
Mia cuvdptnon utropei va dexBei TTapAPETPOUG, O1 OTToiES €ival TINEG TToU Oi-
VOVTOI/EI0EPXOVTAI OTN OUVAPTNON, £€TCI WOTE AUTH VA PTTOPEI va AEITOUpYNOEl
agloTroIwVTag auTéG TIG TIMEG. O1 TTapAuEeTPOI Joldlouy Pe TIG JETABANTEG, Kabo-
piCovTtal yéoa 0TO Ceuydpl TWV TTAPEVOECEWY, OTOV OPICKO TNG OUVAPTNONG Kal
dlaxwpifovTtal hJE KOUMA, EVW Ol TINEG QUTWV TwV PETABANTWY opilovTal, éTav
KaAouue Tn ouvapTtnan.
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Mapddeiypa
def printMax(a, b):
ifa>b:
print a, 'sival To Y€yioTo'
elifa==b:
print a, 'sival ico pe 10', b
else:
print b, 'cival T0 p€yioTo'
printMax(3, 4) # divoupe atr' eubeiag oTaBEPEG TIUEG
x=5
y=7
printMax(x, y) # divoupe PETABANTEG WG opiopaTa
‘E€odog:

4 gival To Y€yioTo
7 €ival 10 pEYIoTO
Ta opiopaTta ekxwpouvTal o€ PETABANTEG O OTTOIEG OVOPALOVTAl TTAPALETPOI.
AuTé cival éva TTapdadelyua cuvdaptnong opiouEvVNG aTTd TO XPAOTN, N OTToia
TTaipvel éva opioua:
def print_twice(x):
print x
print x
AuTr n ouvapTnaon ekxwpei To OPICUA OE HIa TTAPAUETPO e Gvopa x. OTav Ka-
AgiTal n ouvapTnon, e@avicel TNV TIPA TNG TTAPAPETPOU, OTTOIA KI AV €ival AQUTH,
Ouo @opés. H ouvaptnon autrh) douAelel e OTTOIAdATTIOTE TIUF MTTOPEI VA EUQA-
VIOTEI.
>>> print_twice('Spam’)
Spam
Spam
>>> print_twice(25)
25
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25

>>> print_twice(math.pi)
3.14159265359
3.14159265359

Or1av ol TTapdueTpol TTEPVAVE Pe ava®opd, onuaivel 61i av aAAGéouue yia T1a-
PAUETPO YECA OTN ouvapTNoN, N aAAayr) sival yéviun kKol JETA TNV _KAAON TNG
ouvaptnong. MNa mopddeypa:

# Opiop6g ouvdapTnong

def changeme( mylist ):
# "AANNGCel TN AioTa TTou TTEpVa oTn cuvapTnon”
mylist.append([1,2,3,4]);
print "Tiyég péoa otn ouvaptnon: ", mylist
return

# Twpa prTopoupe va KaAéooupe Tn changeme ouvaptnon
mylist = [10,20,30];

changeme( mylist );

print "Tipég €€w ammd Tn ouvapTtnon: ", mylist

OmroTe, 6a TTapaxbei To akdAouBo atToTéAeoua:

[uEC MECQ oI cuvaptnen:.[10,.20.,30,.01,.2..3..4]]

TIuéC £ )T 0 AN

Ag TTpocéfoupe T0 akOAouBo TTapddelyua, OTToU TO OPICUA TTOPOAKAWTITETAI
pMéoa oTNV KAAOUPEVN ouvapTnon.

# Opiou6g ouvapTnong
def changeme( mylist ):
mylist = [1,2,3,4]; # Anpioupyei véa avagopd otn mylist
print "Tipég péoa otn ouvaptnon: ", mylist
return
# Twpa prTopoupe va KaAéooupe TNV changeme ouvaptnon
mylist = [10,20,30];
changeme( mylist );
print "Tipég €¢w atrd TN cuvapTnon: ", mylist
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H Trapauetpog mylist eivar omiky oTn ouvépmon changeme. ANGZovTag v
Tipn NG mylist péoa otn cuvaptnon, nNoAAQYA. QUIN EQARUOLEIAL. HOV.
" | an V’ , | : i ; . -

TROVOAUNA. QAT IEAIKG, B TTapaxOei To akdAouBo atmmoTéAeaua:

LIEC MECQ oI cuvaptnen:. 1.2, 3..4]
Tiéc 48 - i . [10,.20..30]

7.2.2 EpBéAcia TwV HETABANTWYV

OAeg o1 petafAnTéG 0€ €va TTPOYPAPUa dev PTTOPOUV va gival TIPOOTTEAACIUEG
atré 6Aa Ta PEpn Tou TTpoypaupaTos. H euéAcia (scope) piag petaBAnTrg ava-
QEPETAI OTO TUAMA TOU TTPOYPANMATOG TTOU PTTOPEI auTh va €xel TTpocBaacn. Ol
YAWOOEG TTPOYPANMOTIONOU ETITPETTOUV TN XPoN Twv HETABANTWY, OXI JOVO
OTO TUAUA TTPOYPAUHATOG TTOU dNAWvovTal, AAAA KOl 6€ GAAQ UTTOTTPOYPAUMATA
KaI TTI0 OUYKEKPIMEVA IOXUEL:

ATrepi6pioTn epPEAEIa: OAeg o1 peTaBANTEG €ival OpaTEG Kal UTTOPOUV VA XPN-
OIJOTTOIOUVTAI O€ OTTOIOOATTIOTE TUAMA TOU TTPOYPANKATOG, aveEdpTnTa aTrd 1O
TToU dnAwBnkav. AutoU Tou TUTTOU oI PETARANTEG XapakTnpifovtal wg Kabo-
AiIkég (global). To pelovékTnua gival 0TI TTeplopideTal €TO1 N aveEapTnoia Twv
UTTOTTPOYPANHATWY.

Meplopiopévn epPéAcia: Autég ol peTaBAnTég eival Tomrikég (local), 10xUouv
OnAadr) yia To UTTOTTPOYPAU A OTO OTToiI0 dnAwBNnKav. H Trepiopiouévn uREAEIa
atraitei OAEG o1 HETABANTEG TTOU XPNOIKOTTOIOUVTAI OE £VA THNAKA TTPOYPAUUATOG,
va dnAwvovTal o€ auTo TO TUNUA.

Oa avaAUoOoUPE 0T CUVEXEID TOUG dUO BACIKOUG TUTTOUG €UPBEAEING, TIG KOBOAI-
KEG Kal TIG TOTTIKEG METARANTEG, oTnv Python.

KaBoAikég kai TomikéG HeETABANTEG

O1 peTaBANTEG TTOU £XOUV OPIOTEI HECA OTO CWHPA TNG CUVAPTNONG, £XOUV TOTTIKN
eUBEAEIO, evw auTéG TTOU opioTnKav £Ew aTTO AUTO £XOuV KaBOAIKN €uBEAcIa.
AuTo onpaivel OTl 01 TOTTIKEG HETABANTEG PTTOPOUV VA TTPOCTTEAACTOUV PHOVO Péoa
oTn ouvdapTnon oTnv oTToia dNAWBNKav, evw o1 KABOAIKEG HETABANTEG PTTOPET Va
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eival TTpooBdaciyeg atmod OAeg TIG ouvapTroelg. AkoAouBei éva atrAd TTapadelyua.

total = 0; # Auth gival pia KaBoAIkr peTaBANTH.

def sum( arg1, arg2 ):
total = arg1 + arg2; # H total civai Tommikr) petaBAnTh.
print "Méoa oTtn cuvdpTtnon n ToTmikn total : ", total

return total;

# KAfjon Tng sum ouvapTtnong
sum( 10, 20 );
print "EEw ammd Tn ouvdptnon n kaBoAkn total : ", total

OT1av ekTeAe0BE 0 TTOPATTAVW KWAIKAG, TTAPAYETAI TO AKOAOUBO aTTOTEAECUA:
Méoa otn ouvdpTtnon n Totikr total : 30
‘E€w atrd Tn ouvdptnon n kaBoAikA total : 0

Tomikég peTaBAnTég

Otav dnAwvoupe peTaBAnTéG Yéoa o€ €vav OpIoPO OuVAPTNONG, QUTEG Oev
€XOUV Kapia oxéon pe AAAeG PeETaBANTEG TTOU €xOUV TNV idla ovouaadia Kal Xpnol-
MoTtroloUvTal £6w atrd auTryv Tn ouvdpTtnon. 'ETol, o€ pia ouvdptnon 1a ovopata
TWV PETARANTWY XPpNOIPoTToIouvTal JOVO TOTTIKA. OAEG o1 peTaBANTEG £XOUV TNV
eUBEAEIO TOU TUAPOTOG KWOIKA OTTOU £X0UV dNAWBEI, apyxifovTag atrd To Onueio
OTO OTT0i0 opifeTal TO dvoua. OTTwG avaPépdnke, n ePBEAEIa piag ETABANTAG A
MIOG ouvapTNOoNG, opifel TNV TTEPIOXA TOU KWOIKO OTOV OTTOi0 GIUTH EXEI TTIPO0 B0
on. O1 ToTTIKEG ETABANTEG TTOU OpifovTal O Yia ouvapTnon, Xavovtal OTav Te-
Aeloel N ekTéAeon TNG ouvdapTNONG, EVW N KANON PIag ouvapTnong dnuioupyei

VEEC TOTTIKEG METAPBANTES. AANWOTE Kal 01 TTAPAUETPOI Eival TOTTIKEC NETABANTEC.
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Mapdadeiypa

x =50
def func(x):
print "To x gival', x
X=2
print 'To TOTKO X AAAage o€', X
func(x)
print 'To x gival aképa', x

# E€odog:

To x eivai 50

To Tommikd x dAAage o€ 2
To x gival aképa 50

XpAon Tng evroAng global

O1 petapAnTég TToU dnAwvovTal £Ew ATTO TIG CUVOPTACEIG TOU TTPOYPAUUATOG,
gival kaBoAikég peTaBAnTég (global) kal TTpooTreAaUvovTal ATTd OTTOI0dNTTOTE

onueio péoa aTo Tpdypappa. £y BEAQUUENEQS.IE LI GUVIRTNIN. VL. AAGEOU:

V, | T i-

aIny.Python.a1Ln UETORANTA.QUIALOEV EVQITOTIIKA. QAAG KABOAIKA. AUTO yiveTal
ME TN XpAon TnG evioAng global, pe Tnv otroia yiveral EekdBapo 6T N PeTABANTN
BpiokeTal o€ éva €EWTEPIKO TUAPA EVTOAWV.

Ag TTEIpapaTioToUE UE Ta akOAouba:
Mapdadeiypa

x =50

def func():
global x
print 'To x €ivar', x
X=2
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print 'To kaBoAIkKO x GAAage o€, X
func()
print 'H Tiuf Tou x givalr', x

# ‘E€odog:

To x eivail 50

To kaBoAikd x dAAage o€ 2
H 1ipn Tou X gival 2

Mapddeiypa emidelEng xeipiopol TG Python Twv peTaBANTWY TOTTIKAG KAl KO-
B0AIKAG guPBEAcIag.
‘E0TW OTI £€X0UE TO €ENG TEVAPIO:

>>> myGlobal = 5
def func1():
myGlobal = 42
def func2():
print myGlobal
>>> funci()
>>> func2()
5

Tuttwvel, 6x1 TNV TIuR 42, aAAG 10 5. Av B€Baia TTpocB£ooupe pia drAwon 'global’
otn func1(), 6TTwg oTo TTapakdTw TTapddelypa, ToTe N func2() Ba TuTTWOEl 42.

>>> myGlobal = 5
def func1():
global myGlobal
myGlobal = 42
def func2():
print myGlobal
>>> func1()
>>> func2()
42
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AuTo TToU cupBaivel, gival 6T n Python Bewpei 611 av péoa o€ pia ouvdaptnon
ekxwpnOei o€ otToIadATTOTE YHETABANTA MIO TIUN, N METABANTA QUTH €ival TOTTIKN
Kal N TIMA TNG 1oxXUEl JOVO yIa auTr TN ouvapTnan, €kToG av dnAwbei pntd dia-
QOPETIKA. AV aTTAWG dIABACEl MIa TIA aTTO TN METABANTA KAl QUTH BEV UTTAPXEI
TOTTIKA, TOTE TTPoaTTalei va Tnv avaldnTtroel g€ otroladATToTE duvaTh euRéAcia,
yia Tapdadeypa KaBoAikr. Otav ekxwpoupe 10 42 otn myGlobal, n Python &n-
MIOUPYEI JIa TOTTIKA METAPBANTA, N OTTOIO UTTEPKAAUTITEI TNV KABOAIKA METABANTN
TTOU €x€l TNV idia ovouacia. AuTr) n TOTTKA YETABANTA Byaivel ekTOG euPEAEING
Kal xavertal, otav n func1() ohokAnpwvetal. H func2() ¢ ptropei oTé va oel
TI éyive péoa oe GAAn ouvdptnon kal BAETTEl uOvo TNV KOBOAIKA PETABANTA, N
oTroia O¢ YETAPBAARBNKE.

7.3 ApBpwpata (Modules)
7.3.1 Eilcaywyn

‘ExXOUNE BEI TTWG ITTOPOUNE VA ETTAVAXPENOIPOTIOINCOUNE KWAIKA OTO TTPOYPaU-
MG pag, opiovrag cuvapTAoelS. Ti KAvoupe OUwWG, av BEAOUUE va eTTavaypnol-
MOTTOINOOUUE €vav aplBud auvapTAoewy g€ AGAAQ TTPOYPAUMATO TTOU YPA@OU-
Me; H AUon eival Ta ap@pwparta (modules). 'Eva apBpwpua pag emTPETTEN va
opyavwooupue Pe Aoyikd TpoTTo évav kKwdika Python. H opadotroinon oxeTikou
KwoIka o€ €va module Kavel Tov KwOIKA EUKOAOTEPO OTNV KATAVONGON Kal XpAon.
‘Eva ¢pBpwpa cival éva Python avTikeipevo, 6TTwg 0Aa otn yAwooa auth. Me
atrAd Adyia, éva dpBpwpa gival Eva apxeio atroteAoupevo atmd kKwdika Python
Kal UTTopei va opioel cuvapTACEIG, KAAOEIG Kal JETABANTEG.

Ymapyouv did@opeg pEBodol yia va ypdgpoupe apbpwuata, aAAd o atrAouaoTe-
POG TPOTTOG €ival dNUIOUPYWVTAG VA OPXEIO PE ETTEKTACT .pY, TO OTTOI0 Ba TTE-
PIEXEI CUVOPTNOEIC KAl JETORANTEG.

lMNa va xpnoIPoTToINOoUlE Eva ApBpwpa 0TO TTPOYPAUUE Hag, Ba TTPETTEl va TO
"elodyoupe" o€ autd. AuTté yivetal ye Tn OAAwaon import.
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H dQAwon import
H import €xel Tnv akdAoubn ouvTaén:
import module1[, module2[,... moduleN]
H from...import
H from...import divel Tn duvatoTNTA £I0QYWYAG CUYKEKPIPEVWV XAPAKTNPIOTIKWYV
- dUVATOTATWY TOU apBPWHATOG, XWPIG va eilcdyel OAo To ApBpwua Kal €XEl TNV
akéAouBn ouvragn:
from modname import name1[, name2[, ... nameN]]
H dAAwon from...import *
Eivai duvato va eicdyoupe 6Aa Ta TrepieXOUEvVa atro éva dpbpwua,
ME XpAon Tng akéAoubng d\Awaong import:
from modname import *
Opuwg dev evdeikvuTal N oUXVN Xpron Tou.
MNa va éxoupue TpdoBacn o€ Pia atrd TIG CUVAPTAOEIG, Ba TTPETTEI va TTPOCDIOPI-
OOUlE TO GVOUA TNG MovAadag Kal To GVOUQ TNG ouvApTNONG, XWPICHEVA JUE Mia
TeAgia. Auth n poper) ovouddetal coupBoAioudg e TeAgia (dot notation).
2€ £va TTPOYPAUHA JTTOPOUV VO CUVUTTAPXOUV TPEIG KATNYOPIEG OCUVAPTHOEWV.
MTTopoUv va UTTAPXOUV CUVAPTAOEIG EVowpaTwuéves ato TrepIBAAAov (built-in)
TTou €ival TTévTa SI00£0IPES yIa XPAOT, CUVOPTHOEIG TTOU TTEPIEXOVTAI O€ £§WTE-
PIKG apBpwuara, Ta oTToia TTPETTEI TTPWTA Va £l0ax00Uv Kal TEAOG CUVAPTHOEIG
TTOU opifovTal aTrd ToV TTPOYPAUUATIOTH (Ke To def ).
Mo TTapddeIypa OTO TTAPAKATW TTPOYPANUG EKTEAOUVTAI OPICHEVES HABNUATIKEG
TTPAEIG:

from math import sqrt

def cube(x):

return x * x * x

>>> print abs(-1)

>>> print cube(9)
>>> print sqrt(81)
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Ma 116 ak6AouBeg SNAWOEIG TTAPATNPOUE TA:
from math import sqgrt
H sqrt() ouvdptnon siodyetal amd 1o math module.
def cube(x):
return x * x * x
H cube() ouvapTtnon gival pia cuvdptnon opi{oPEVN atTd TOV TTPOYPAKUATIOTH.
print abs(-1)
H abs() ouvapTtnon eival pia evowpotwuévn built-in ouvdptnon, mpooBdaoiun
KaBOAIKA Kal aTToTeAE HEPOG TOU TTUPH VA (core) TG YAWoodg.

7.3.2 ZOvtopn trepiypaen Tng NMpdéTutrng BiBAI00RKNG (Standard Library)

Mia BiBAI0BRkN (library), o€ otroIadrTToTE YAWOOO TTPOYPAUUATICHOU, €ival pia
OUAAOYN €PYAAEiWY TTOU PTTOPEI VA £XOUV YPaA@TEN Kal a1Td AAAOUG TTPOYPAUHO-
TIOTEG, TTPOKEINEVOU VA EKTEAOUVTOI OUYKEKPIPEVEG AeiToupyieg. Or BIBAIOBRAKEG
€ival TTOAU oNPAvVTIKEG OTOV TTPOYPAUMATIONO, YIOTI hag divouv Tn duvatoTnTa va
XPNOIUOTTOIOUUE Ta epyaleia TTou TTeEpIAAPBAvOVTal O€ AUTEG.

H mpdrurrn BiBAioBrikn Tng Python tepiéxel évav TepAaTio apiBud Xproiphwyv
apBpwpudTwy Kail gival p€pog KaBe TTPOTUTING eykaTdoTtaong Python. Eival on-
MavTIKO va egoikelwBouue pe TV TPOTUTIN BIBAIOBAKN, £TTEIOA TTOAAG TTPORAR-
HoTa PTropouv va AuBouv ypriyopd, av aglotroinBei To eUpog Twv duVaTOTHTWYV
TTou €xouv ol BIBAI0BRAKeG. MepiAauBdvel TUAPATA YIA TTPOYPANPATIONO YPaPI-
KWV (Tkinter), apiBunTikA eTTeCepyacia, web ocuvdeoipoTnTa, BAOEIC BEDOUEVWV
(Sqlite3, Anydbm), BiotrAnpogopikn (Biopython) k.d. Etriong, BiBAI0BAKeS atrd
TTOANEG GANEG YAWOOEG TTPOYPAUMATIOUOU, JTTOPOUV VA XPNnoiuoTroinBoulyv oTnv
Python.
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H Python diaBétel pia pabnuartikr) jovada Aoyiouikou (math module), n otroia
TTEPIEXEI TIG ONPOPINECTEPEG PMaBnuaTikéEG ouvapTtnoelg. MpoTou XpnoIPoTToIn-
OoulE Jia povada, dpa kal Tn math, TTPETTEl va TNV €I0AYOUE.

MNapdadeiypa 1. MabnuaTtikr povada AoyIouIKOU

a)

>>> import math

>>> print math

<module 'math’ (built-in)>

>>> print math.pi
3.14159265359

>>> print math.cos(math.pi / 4.0)
0.70710678118654757

Av glodyoupe T math, 8a TTApPoUPE Eva AVTIKEIIEVO TO OTTOIO TTEPIEXEI OTOBEPEG,

OTTWG N pi KAl CUVAPTACEIG, OTTWG N sin Kal N exp. AAAG, av TTpooTTabioouuE va

atrokTAoOoUUE atreuBeiag TTpdoacn oTnv pi, Ba TTApoUUE Eva pAvupa AdBoud.

B) EVOAAOKTIKG, PTTOPOUHE VO €EI0AYOUME €va AVTIKEIMEVO QTTO HIO HOVAdA WG
£gNg:

>>> from math import pi

Twpa uropoUlE va £xoue atmeubeiag TTpdoBacn oTnv pi, Xwpig To cupuBoAioud

TeAgiag.

>>> print pi

3.14159265359
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ETtriong utmmopouUue va xpnoIJoTTOINCOUNE TOV TEAEOTA AOTEPAKI VI VA TA €I04-
youue 6Aa atré tn yovada:

>>> from math import *
>>> cos(pi)
-1.0

MNapdadsiypa 2. Movada AoyiopikoU random
To random module di1aBéTel epyaleia dnuioupyiag YeudoTuxaiwy apIOuwyV:

>>> import random

>>> random.choice(['apple’, 'pear’, 'banana'])
‘apple’

# Tuxaia delypaToAnyia

>>> random.sample(xrange(100), 10)

[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

# Tuxaiog KIvnTAG uTTodIa0TOANG (float)
>>> random.random()
0.17970987693706186

# Tuxaiog aképaiog oTo didoTnua range(6)
>>> random.randrange(6)

5

7.3.3 Nakéra (Packages)

Méxpl Twpa, TTPETTEI va £XOUME aPXiOEl va TTapaTnEOUNE TNV IEpApXia WE TNV
OTToi0 opyavwvovTal Ta TTPOYPAUMOTA pag. O1 peTapBAnTég, ouvnRBwg, TTnyai-
VOUV P€0a OTIG OUVOPTAOEIG, VW Ol CUVOPTACEIG KAl Ol KABOAIKEG PETABANTEG
TTNyaivouv ouxvd péoa ota apBpwpuara. Ti Ba yivotav Opwg, av BEAape va op-
YOVWOOUE Ta apBpwpaTa;

Ta TTakéTa gival éva epyaleio yia Tnv 1IEpAPXIKH opyAvwaon TwV apBpwudTwy.
H Python trapéxel éva atmmAd cuotnua dnuioupyiag TTOKETWY, WG ETTEKTACN TOU
MNXaviopou Twv apBpwudTtwy. KaBe katdAoyog pe éva __init__.py apxeio ava-
PEPETAl WG €va Python TTakéTo.
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ApaocTtnp1oTnTES - EpWTAOCEIG - AOKNOEIG KEQAAQiou
7.4 ApacTnpioTNTEG
Apaoctnpiétnta 1
Na ekteAeaToUV Kal va oulntnBouv Ta TTAPAKATW TTapadEiyuaTa:
Mapadsiypa 1

>>> name = "black"

def f( ):

name = "white"
print "Méoa otn cuvdptnon”, name

>>> print "EEw ammod Tn ouvdptnon”, name
>>> f()

‘E€w a1réd Tn ouvdaptnon black
Méoa otn ouvapTtnon white

E€nynon: Mia petaBAnTr TTou opileTal 0TO CWUA TG TUVAPTNONG £XEI TOTTIKN
EUBEAsIa, DnAad €xel IoXU pévo Péoa 0TO CWHA TG oUVAPTNONG.

Mapddeiypa 2

>>> name = "black"

def f( ):
print "Méoa otn ouvdpTtnon", name

>>> print "E¢w atmd Tn ouvaptnon”, name
>>>f ()

‘E€w a1d Tn ouvdaptnon black

Méoa otn ouvapTtnon black
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MtropoUue va TTApouE Ta TTEPIEXOMEVA WIag KaBOAIKAG global petafAnTrg péoa
OTO OWHO Piag ouvdaptnong. AANG av BEloupe va aAAG&oupe pia KOBOAIKRA pe-
TaBANTA o€ pia ouvapTnon, TTPETTEI VO XpnaolpoTToigouue Tn dnAwon global.

Mapddeiypa 3
>>> name = "black"

def f( ):
global name
name = "white"
print "Méoa oTtn cuvdptnon”, name

>>> print "E¢w a1md T ouvaptnon”, name
>>> f()

>>> print "EEw ammod Tn ouvdptnon”, name
‘E€w a1d Tn ouvdptnon black

Méoa otn ouvapTtnon white

‘E€w a1d Tn ouvdptnon white

To Tapdadeiypa autd alNGlel To TTepiexOuevo TNG global
MeTaBANTAG name péoa otn cuvapTtnon f( ).
Me TIG EVTOAEG:

global name
name = "white"

Me xprijon Tng global, avagepduacTe atn peTaBAnTr) name 1rou opideTal £€w atrd
TO CWHA TNG ouvapTNong. AKOAOUBWG oTn PeTaBANTA auTh diveTal pia véa TIUA.
Epwtnoeig

1. Moia givai n d1a@opd TTAPAPETPWY KAl ATTAWY METABANTWY;

2. Ti ovopddletal euBEAEIO HETABANTWY;

3. TiI xapaktnpicel TIG KOBOAIKEG HETABANTEG;

4. Moia n diagopd TG TrEPIOPIoUEVNG OTTO TNV ATTEPIOPIOTN EUPREALIQ;

5. Moia gival n Aeitoupyia TG evioAng global,
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6. Ti yvwpileTe yia Ta apBpwuara;

7. Moia gival N xpnoigdtTnTa TG dnAwong import;

8. T1 yvwpicete yia Ta TakéTa Tng Python;

9. Moia gival N xpnoiuoTnNTa TWV PIBAIOBNKWY;
10. T1 opicel n evioAn def;

Zovoyn

OT11WwGg 01 CUVOPTACEIG €ival ETTAVAXPNCIMOTTOIOUKEVA PJEPN TTPOYPANPATWY, Ta
apBpwuara gival eTavaxpnoipoTToloUheva TTpoypAaudaTa. Ta TTakETa gival pia
AAAN 1epapxia, yia va opyavwvouue apBpwuarta. H mpotutn BIBAIOBAKN TToU
ouvodeuel Tnv Python ival éva TTapadeiypa TETOIWV TTAKETWYV Kal apBpWHATWV.

‘Eva dpBpwpua (module) gival pia GuAAoyr OXETIKWY CUVOPTACEWY Kal aTtTobn-
KEUETAI O€ apxeio e KataAngn .py. Mmmopoupe, va ypdwoupe Kal Ta OIKA Pog
apBpwuara, amobnkelovTag TIG CUVAPTAOEIG JOg o€ éva apxeio .py. Na va xpn-
OIJOTIOINOOUUE £va ApBpwila g€ éva TTPOYPOUMA, Ba TTPETTEI VO TO €I0AYOUNE
ME TNV €VTOAR import.

ExT6¢ a1md TIG evowpaTwéveS BIBAIOBNKES (MOVADEG) GUVAPTHOEWY TTOU TTE-
piAauBdvovtal otn yAwooa Python, ptropoupe va Bpouue oToug SIKTUAKOUG
TOTTOUG UTTOOTAPIENG TNG YAWOOOG KOl EEWTEPIKEG HOVADEG AOYIOMIKOU UE TTAN-
Bwpa eTTITTAEOV CUVAPTHOEWY YIO TN dnUIoUpYia ICXUPWY TTPOYPAUUATWY.

‘Eva ammd 1a KabopioTIKG TTAcovekTApaTa TNG YAwooag Python, sivar 611 utro-
oTNEICETAl ATTO PIa TTAYKOOMIA KOIVOTNTA TTPOYPANUATIOTWY TTOU CUVEICPEPOUV
Me TN dnuioupyia TTOAWYV eEwTEPIKWYV BIBAI0ONKwWYV. Tig BIBAIOBAKES QUTES PTTO-
poUuE va XPNOILOTTIOINOOUE, YIa va dNUIOUPYACOUUE YPHYOPO EVTUTTWOIOKES
Kal QIANIKEG TTPOG TO XPAOTN €PAPPOYES. TIC GUANOYEG QUTEG PTTOPOUME VA TIG
Bewprooupe wg TTPOCOETEG EPYAAEIOBAKES PE ETOINA EPYAAEIQ, TA OTTOIO YTTO-
POUWE VA XPNOIUOTTOINCOUNE HECT OTOV KWOIKA Pag, agou Ol TTEPICOOTEPES EP-
YOAg100AKeG TNG Python avrikouv oTnv Katnyopia Tou eAsUBEpOU AOYIOHIKOU
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8. Aopég Aedopévwy I

Eicaywyn

Mia dopn dedopévwy UTTOPEi va OpIoTEl WG éva OXANA 0pyAvVWONG OXETIKWV
METOEU TOug oToIXEiwv dedopévwy. H emAoyr TNG KATAAANANG doung dedoé-
VWV TTaidel onuavtikd poAo oTnv avattuén Tou aAyopiBuou, yia Tnv eTmiAucn
€vOG TTPORAAPATOG.

210 KeQAAalo auTd Ba avatrTuxbouv o1 evowpuatwuéves douég TnG Python, 61mwg
T AAQOPIOUNTIKA, OI ANioTEG, O TTAEIADEG KAl T AEEIKA. ZXETIKA UE TIG AiOTEG Kal
Ta aA@apIBUNTIKE, TTOU gixav KaAu@Bei kal oTnv UAN Tng B’ Aukeiou, Ba yivel pia
MO €KTEVAG TTAPOUCioon TwV BACIKWY AEITOUPYIWV TOUG, Péoa atrd didgopa
mapadeiyyara. Etmiong, ye xprion Twv evowpatwuévwy douwv tng Python Ba
TTOPOUCIACTOUV UAOTTOINCEIG GUVBETWY DOPWY dedopévy, OTTWG gival n oToia
Kal n oupd. TEAog Ba TTapouciacTouv BewpnTIKA, o1 SOPES TwV YPAPWY Kal TWV
QEVTPWV.

A1daKTIKOI OTOXOI
MeTd Tn PeAETN Tou KepaAaiou, Ba pTTopoUE va:
e avaAUOUE TPOTTOUG avaTTapdoTaong OTN WVAKN BACIKWY OTATIKWY Kal du-
VOUIKWY OOPWV
® QVAQPEPOULE TA IDINITEPA XAPOAKTNPIOTIKA TWV BOUWV: TTivakag, AioTa, OToi-
Ba kai oupd

® KATOVOUACOUUE TN XPNOIUOTNTA TWV dOPWV: DEVTPO Kal YPAPOG

e £TTIAEYOUE KAl XPNOIUOTTOIOUKE KATAAANAEG BOMEG OTA TTPOYPANMOTA TTOU
UAOTTOIOUE.

A€Eeig KAE1B1G

Aopég dedopévwy, AioTa, aToifa, oupd, Ae€Iko, ypd@Pog.
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A1dakTIKEG EVOTNTEG
8.1 ZupBoAoocipég (strings)

Ta aA@apiOunTikd 11 cupolooceipég otnv Python cival akoAouBieg amod xa-
POKTAPEG TTOU £X0UV O0TOBEPO PEYEBOG Kal un peraBarAdueva Trepiexoueva. An-
Aadr], dev UTTOPOUNE va TTPOCOECOUE ] VO AQAIPECOUNE XAPOKTIPES, OUTE va
TPOTTOTTOIOOUUE TA TTEPIEXOMEVA TOU aAQAPIOUNTIKOU. ' auTd Aéue OTI n dopn
auTh avikel oTig un ueraBaiidueves (immutable) douég Tng Python. H apibunon
TWV XAPOKTApWV o€ £va aA@aplBunTikO gekivael atrd 10 0. MNa mapddelyua: av
word = “PYTHON”, n avatrapdotacn Tou aAQapiOunTIKoU POoIAdel e TO TTapa-
KA&TW oxAua:

0 1 2 3 4 5
P v [T [ w [0 [ W]

MNa mmopddeiyua: 1o otoixeio word[3] avagépetal oto 40 ypduua (‘H’), evw 10
oTtoixeio word[0], oto 10 ypdpua (‘P’). O T0TTOC TWV GAQAPIBUNTIKWY CTNV
Python ovopdZetal str, atrd 1a apxikd Tng AéENg string. MapakdTw divovtal pe-
PIKG TTapadeiypaTa eVTOAWY PE aAQapIBUNTIKA oTov diepunveuTh TnG Python:

>>> word = “PYTHON” >>> str(28) == 28’

>>> len( word ) True

6 >>> print int( ‘496’ ) + 4
>>> print word[5]+word[0] 500

NP

e n ouvdpTtnon len emoTPEPEl TO PAKOG, dGNAAdN TO TTARBOG TWV XAPOKTIPWYV
TOU aAQapIBUNTIKOU

® 0 TEAEOTNG + OTAV EQAPUOLETAI O€ AVTIKEIMEVA TUTTOU string, €&l OavV OTTO-
TEAEOUA TN GUVEVWON TOUG O€ Jia GupBoAoceipd

e N ouvApPTNON str YETATPETTEI PIa TIMF G€ oUBoAoaEIpd

e g TN ouvapTNan int UTTOPOUE VO PETATPEWOUUE Eva aAPapIBUNTIKO OTOV
aképalo apiBud TTou avaTrapioTd.
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"EAgyxog utrapgng

‘Evag onuavTiKOg TEAEOTHG TTou Ba oUVaVTACOUUE Kal apydTePa OTIG NiOTEG, €i-
VaI 0 UTTapéIakog TEAEOTAG in, O OTTOI0G EAEYXEI, OV £V QVTIKEINEVO AVAKEI O€ éva
oUvoAo avTiIKeEINEVWY. Aedopévou OTI ol CUPPBOAOTEIPEG PTTOPOUV Va BewpnBolv
WG OUVOAQ XOPOKTAPWY, PTTOPOUNE VO TOV XPNOIUOTTOINCOUNE OTTWGS QAiveTal
TTOPOKATW.

>>> “Py” in “Python” >>> ‘antonis’ > ‘antonia’

True True

>>> “@” in “Python” >>> 1000 < 2’

False True

>>> “@” not in “Python” >>> ‘babylon5’ > ‘babylon4’

True True
Emiong, o1 yvwaToi ouyKpITIKOIi TEAEOTES (<, <=, >, >=, ==, |=) 10x00UV KaI OTIG

oupBoAooelpég, n Aeitoupyia Twv oTroiwv Baaidetal oTn Aegikoypa@ikh dIaTagn
TWV XOPAKTAPWV.

Mapadeiypa 1. Zdpwaon Twv XAPAKTAPWY PIOG CUUBOAOCEIPAG

Mia cuppBoAooeipd cival pia akoAouBia (sequence) atrd avTiKEiPeva, Ta OTToiq,
OTNnV TTPOKEIYEVN TTEPITITWON, €ival XapaKTAPES. Av BEAOUUE va CAPWOOUE Ta
QVTIKEIJEVA QUTA £Va-£VA, UTTOPOUNE VO TO KAVOURE JE JIa EVTOAN TTAVAANWNG
for. To TapakdTw TUAKA KWAIKa dnuioupyei Yia véa cupBoAooeipd n otroia ival
Opola YE TNV apXIKA, AAAG Xwpig Ta KEVA avApeoa OTIG AECEIG:
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def trimSpaces( sentence ):

result =
for char in sentence :

if char!="":
result += char

return result

>>> phrase = “Houston we have a problem”
>>> trimSpaces( phrase )

‘Houstonwehaveaproblem’

Mapddeiypa 2. Katapétpnon wvnéviwy piog epdong H rapakdtw ouvdaptn-
on utroAoyilel TOoa QwvAevTa £Xel N AéEn word.

def count_vowels( word ):
vowels = “AEIOUaeiou”
count=0
for letter in word :
if letter in vowels:
count +=1
return count

2nueiwon: MapatnpnoTe To dIAPOPETIKG TPATTO [E TOV OTTOIO XPNCIUOTTOIEITAl O
TEAEOTAG N, OTN pia TTEPITITWON YIa TOV KABOPIGKO TOU €UPOUG TNG ETTAVAANYNG
Kal oTnV AAAN yia Tov €Aeyxo UTTapgng Tou ypduuatog letter otn Aé€n vowels.

Mapatrévw Kavoupe xpron Tou 1IB1IwPaTog for...in yia va eTTegepyacTOUUE TOUG
XOPAKTAPES TNG CUMPBOAOCEIPAG, Evav KABE Qpopda.
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8.2 ANioteg

H AioTa cival pia diatetayuévn akoAouBia avTikeiuévwy, OxI ammapaitnTa Tou
idlou TUTTOU KaI atToTeAEl TN Baoik doun dedopévwy TG Python. H AioTa, o€
avTiBeon pe Tn cupBoAoocipd, gival pia duvauikr dour 0TnV OTToia UTTOPOUUE Va
TIPOCOETOUNE 1 va agaipoUe oToixeia (mutable). KaBe avTikeipevo Tng AioTag
Xapaktnpi¢etal atmo éva povadikd augovta apiBud, o otroiog opilel Tn B€on Tou
oTn AioTa, evw n TTPOCTTEAQCN OTA OTOIXEIQ TNG AiOTAG yiveTal OTTWG OTIG GUPBO-
Aooelpég, ue To Ovopa TNG AioTag Kal ToV augovTa apIBPO TOU AVTIKEINEVOU HECT
O€ QYKUAEG.

HevioAf L =3, 5, 8, 13, 21, 34 ] dnuioupyei T yetaBANTA L TTOU ava@épeTail

oTn AioTta [ 3, 5, 8, 13, 21, 34 ], 6TTwWG QaiveTal OTNV EIKOVA:

0 1 2 3 4 5

Ll 3 5 8 | 13 21| 34

H apiBunon twv oToixeiwv, 6TTwG aTIG CUPBOAOTEIPEG, £TO1 Kal OTIG AiOTEG, EEKI-
vael atmo 1o 0. Apa 1o 10 aToixeio TnG AioTtag eival To L[0], To otroio ival ioo pe
10 3, T0 20 TO L[1] KO TeAeuTaio TO L[5].

>>>1=[3,5,8,13,21,34]
>>> print L[ 0 ]

3

>>>print L[5 ]

34

Mrtropei Kaveig ava TTdoa OTIYUN va TPooBETEl, va aQpaipéTEl i va TPOTTOTTOINCE!
OTTOIOOATTOTE OTOIXEIO TNG AiOTAG.

>>> daysofweek = ["AcuTépa”,
"Tpitn","Terdptn","MéuTTN", " Mapaokeun"]
>>> print daysofweek[ 0 ] + daysofweek| 4 ]
Acutépallapaokeun
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>>> daysofweek = daysofweek + ["ZaBRaTo"]
>>> daysofweek[ 0 ] = daysofweek[ 1 ] = "Kupiakn"
>>> print daysofweek

N

["Kupiakn","Kupiakn)","TetdpTn", "Meéumtn", "Mapaockeun”, “2aBRato’]

‘ET01, av BéAoupe va TTpooBEcouE €va aTolxEio oTo TEAOG pIag AioTag, ypd@ou-
ME:

AioTa = AioTa + [ oToIXEiO ]
EVW OTNV apxn NG AioTag

Niota = [ oToixeio ] + AioTa
TNV TTPAYMATIKOTNTA OUWG Ol TTAPATTAvWw EVTOAEG eV TTPOCBETOUV TO OTOIXEID
oTnv Rdn uttdpxouaca AioTa aAAd dnuioupyouUv pia véa AioTa KaBe opd. H Acl-
TOoupyia auTr £Xel ONUAVTIKO UTTOAOYICTIKO KOOTOG. [Na autd av BEAoupE va TTpo-
oBéooupe Eva oToIXEio 0TO TEAOG TNG AiIOTAG TTPOTIMOUWE TOV TEAEDTH += , OTTWG
QaiveTAl TTAPOKATW:

NioTa += [oTOIXEIO]

O1 Aioteg otnv Python:

e Agv £xouv 0TaBePO PEYEBOG, dNAAdH PTTOPOUV va auEAvVOVTal KAl VO HEIW-
VOVTQI KATA TNV EKTEAECT) TOU TTPOYPAPUATOG.

e H apiBunon twv deikTwv Eekivagl atmd 10 0, 6TTwg akpIBWwG OTIG GUUBOAO-
ocIpEG.

e Eival duvauikéc douég, kai xapaktnpifovral ammd peyaAn eueAigia. ‘ETol yia
TTapPAdEIYUA, UTTOPOUNE VO £XOUME O€ JIa AioTa akoua Kal aToixeia diago-
PETIKOU TUTTOU.

>>> mix = [6, 3.14159 , True, “Guido Van Rossum”]
>>> |en(mix)
4
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2TIG NiOTEG UTTOPOUE VA XPNOIUOTIOINTOUKE TOV UTTAPEIAKO TEAEDT in, T ouVApP-
Tnon len ) kKai Tov TEAEOTH) CUVEVWONG ‘+’, OKPIBWGS OTTWG OTIG CUNPBOAOCEIPEG.

>>> fruits = [‘apple’, ‘orange’] >>> fib = [3, 5, 8, 13, 21]
>>> len(fruits) >>> fib + powers

2 [3, 5,8, 13,21, 2, 4, 8, 16]
>>> print fruits[0] >>> powers + fruits

apple [2, 4, 8, 16, ‘apple’, ‘orange’]
>>> ‘apple’ in fruits >>> fib = fib + [ fib[3] + fib[4] ]
True >>> print fib

>>> powers = [2, 4, 8, 16] [3, 5, 8, 13, 21, 34]

Eteidf o1 Aioteg kal o1 cupBoAoceipég avhAkouv Kal ol U0 OE HIa TTIO YEVIK
Katnyopia dopwv, TIG akoAoubiakég douéc (sequences) TnG Python, 1cxUouyv ol
idlo1 TEAEOTEG:

item in List: emoTtpépel True, av 1o oToIXEiO item utTdpxel yéoa oTn AioTa
List, aA\iwg emoTpépel False.

item not in List: emoTtpépel True, av 1o aToixeio item dev UTTGPXEI HECA OTN
AioTa List, aAAiwg, av uttapyel emoTpépel False.

EKTOG a1Td TOUG TEAEOTEG TTOU QVOQPEPAPE TTAPATTAVW, UTTAPXOUV KAl CUVOPTH-
O€IG TTOU TTaipvouv wg 6piopa pia Aiota. O cuvapTtAoeig Twy AIoTwy TTou Ba
XPNOIMOTTOINOOUNE o€ auTo To KeAAalo gival n len kai n list.

len ( List ): EmoTpé@el To TTARB0G TwV oToIxXEiwv () PéyeBOG) TNG AioTag.
list ( String ): EmoTpé@el pia AioTa pe oToIXEiO TOUG XAPAKTAPES TNG CUL-
BoAoaoeipdg string. H ocuvdpTtnon auth uttopei va petaTpéwel Kal AAAa €idn
douwv o€ AioTa, 6TTwG ival o TTAEIGdES Kal Ta AECIKA.
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O1 ANioTeg, 6TTWG Kal oI gupuPoAloaelpég, dlaBETouv peyAdAn TToIKIAia PeBodwy, n
XPAON TWV OTTOIWYV UTTOPEI VO ETTEKTEIVEL, O€ HEYAAO BaBuO, TN AEITOUPYIKOTNTA
TOUG. 2T0 KEQAAQIO auTd Ba xPnNOIUOTTOINCOUNE PMOVO TIG TTAPAKATW HEBGOOUG
TwV AIoTWV, 61Tou L 10 dvopa Tng AioTag:

L.append( object ): TpoaBrikn Tou cToIxeiou object oTo TéAOG TNG AioTag L.
L.insert( index, object ): TpooBrikn Tou aToixeiou object, atn B£on index Tng
AioTag L, petakivivtag 6Aa Ta otoixeia armmd Tn B€on index kal PeTd, KaTd
Mia B€on.

L.pop( [ index ] ): A@aipeon atrd Tn AioTa Tou OTOIXEIOU TTOU BPIOKETAI OTN
B¢on index. Av dev 600¢i BEan, TOTE Ba aaipebei TO TEAEUTAIO OTOIXEIO TNG
AioTag.

Mapakdtw divovTal pepikd TTapadeiypaTta KANoewy Twy HeBGdwWYV TTou Ba xpnoi-
poTtroijooupe Kai diTTAa, péoa og oxOAia, n véa yopen Tng AioTag.

>>> fib =[5, 8, 13, 21, 34]

>>> fib.pop(1) #fib =[5, 13, 21, 34 ]
>>> fib.append(55) # fib =[5, 13, 21, 34, 55]
>>> fib.pop( ) #fib =[5, 13, 21, 34]
>>> fib.insert( 2, 89 ) #fib =[5, 13, 89, 21, 34]

Av kai n Python opicel pia peyd@An toikiAia pebddwv yia Tnv emegepyaaia Kai
dlaxeipion AloTwyv, oTo BiIBAIo autd Ba xpnaipgoTToinBolv Jovo ol TTapaATTavw, YIa
TNV €TTIAUCN TTPORBANPATWV.

Aidoyxion Aiotag

MTropoupue va eTTeepyacToUpe Ta oToIXEia piag AioTag, éva Kabe @opd, Kavo-
VTaG XPAON TOU TTAPOKATW IBIWKATOG TNG BOWNG eTTavAAnyng for:

for item in List :
<EvtoAég Emre€epyacniag Tou avTikeipévou item>
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Mapddeiypa 1. Anuioupyia Kai eAvion aToixeiwv AioTag

O1 TTapakdTw evTOAEG apXIKG KATOOKEUAZOUV pia AioTa n otroia TTepIEXEl GAOUG
TOUG apIBPoUG aTTd To 1 €WG Kal To 6 Kal 0T cuvéxela epgavidouv Kabe apiBud
o€ OIOPOPETIKA YPOUUA.

L=[1,2,3,4,5,6]
for numberin L :
print number

Mapddeiypa 2. MEOOG OpwWV TWV CTOIXEIWV WIag AioTag
Na va UTToAOYiIoOUE TO HECO OPO TWV CTOIXEIWV MIAg AioTag, TTpwWTaA XPEIACETAI

VQ UTTOAOYIoOUUE TO ABPOIoHO TWV OTOIXEIWV, XPNOIUOTTOIWVTAG MIG HETABANTH
OTnV oTToia TTPOCBETOUNE, KABE POpPd, TO ETTOUEVO OTOIXEIO TNG AiCTAG:

sum = 0.0 # 10 sum eival TTpayuatikog (float)
for number inL :

sum = sum + number
average =sum/len(L) # dev Ba yivel aképaia diaipeon
print average

MNapadadeiypa 3. Méyiotn TiuA o€ pia AioTa

maximum = L[0]
for number in L :
if number > maximum :
maximum = number
print maximum
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Mapddeiypa 4. Péota

KaAoupaoTe va oxedIACOUPE TO AOYIOUIKO PIAG TOUEIAKNS NXAVAG, TO oTToio Ba
OlaBadel To oo TTou €dwae 0 TTEAATNG Kal TO KOGTOG TWV Qyopwy TOU Kal Ba
ep@aviCel To eEAAXIOTO TTARBOG KEPUATWY 1] XOPTOVOUIOUATWY TToU Ba doBoUuv
yia p€0Ta. OewPROTE OTI OAEG OI TIUEG €ival 0€ akEPAIa TTOAATTAAGCIO TOU EUPW):

values = [100, 50, 20, 10, 5, 2, 1]
cost = input( “Awoe T0 KOOTOG TWV AYoPwWV” )
payment = input( “Awaoe 10 TT0od TNG TTANPWHAS” )
change = payment — cost
counter =0
for value in values :
counter = counter + ( change / value )
change = change % value
print counter

E@appoyn. Alaxwpiopog AioTag
H Aeitoupyia Tou dlaxwpiouou piag Aiotag o€ dUo pépn Pe BAon KATToIa KPITA-
pIa, aTTOTEAEI YIa TUTTIKA ETTECEPYATIO TWV ANICTWV.

positives =[]
negatives =[]
for number in numbers :  # yia KGBe apIBuSd TG AioTag
if number >0 : # av gival BeTIKOG
positives.append( number )
# TPpOCBe0E Tov 0TN ANioTa PE TOUG BETIKOUG
else :
negatives.append( number )
# aAAIWG OTn AioTa PE TOUG aPVNTIKOUG
print positives
print negatives
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To mapatmmdvw Tpdypapua dlaxwpidel Toug apiBuoUg Yiag AioTag o€ apvnTiKoug
Kal BeTIkoUg. YTToBEéToupe &t Aol o1 apiBuoi givar didgpopol Tou Pundevog. Na
onUEIWBEei 0TI N apxIKA AioTa TTapAPEVEL avETTAPN.

E@appoyn. Zuyxwveuon SlaTETAYHEVWY AIOTWV

‘Evag atmd Toug Mo yvwaoToug Kal XpAoIuoug aAyopiBuoug Tng MANpo@opIkng
€ival 0 aAyOpIBUOG TNG CUYXWVEUCNG TWV OTOIXEIWV dUO TagIVOUNPEVWY AIOTWV
o€ pia véa, etriong Tagivounuévn, Aiota. O aAyopiBuog aglotrolei To yeyovog OTi
Ol apXIKEG AioTeg ival OGN TALIVOUNUEVEG, WAOTE VA PN XPEIOOTEN va TAEIVOUACEI
atré TNV apxr TNV TeAIKN AioTa, KATI TO OTTOI0 €€l ONUAVTIKO UTTOAOYIOTIKO KO-
OTOG YIO TTOAU PEYAAEG AiOTEG.

def merge( A, B):
L=[]
# 600 o1 duo AioTeg £xouv aToIXEia
while Al=[]and B!=[]:
if A[0] < B[O] : # Av 10 10 OTOIXEIO TNG A €ivVal TO PHIKPOTEPO
L.append( A.pop(0) ) # 10 peTa@EPoupE oTo TENOG TNG L
else :
L.append( B.pop(0) )
# aANIG HETAPEPOUE TO TTPWTO OTOIXEIO TNG B oTnv L
returnL+ A +B
# 0710 TEAOG TTPOCOETOUNE TA OTOIXEI TTOU £XOUV HEIVEI

A@ou o1 dUo AioTeg gival Tagivounuéveg og augouoa oelipd To EAAXIOTO OTOIXEID
Kal Twv dUo AioTwv gival To PIkpoTepo atrd Ta A[0], B[0]. ZTn ouvéxela YeETaQE-
pouue auTd TO OTOIXEID OTNV TEAIKA AioTa.
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Katrola oTiyun, pia atmd Tig duo AioTeg Ba adeidoel, omdTe n emavainyn 6a
otapatioel. H dAAn AioTa Opwg Ba €xel KATTOIO OTOIXEIO TA OTToiO TTPETTEI Va
TpoaTeBOUV aTO TEAOG TNG TPITNG AioTag. ‘ETol Ba £TTpeTTe va ypAWOUE:

ifFA==[]:
L=L+B
else :

L=L+A

L=L+B+A

Omréte av n A gival kevi To atmroteAéopata gival L + B + [ ], evw av n B givail kevn
TO aTTOTEAEOMA givai L + [ ] + A.

H ouvdpTtnon range (éxe1 avaAuBei kai otnv 4.1.3)

H ouvdapTnon range emoTPEPEl, AV BWOOUUE TNV ApPXIKA, TNV TEAIKN TIMN Kal TO
Bripa, pia AioTa a1mé aplBuoUs, OTTWGS GaiveTal TTOPOAKATW:

>>>range( 4 ) >>>range( 10, 30, 5)
[0, 1,2, 3] [10, 15, 20, 25]
>>>range( 0, 4) >>> range( 30, 10, -5)
[0,1,2,3] [30, 25, 20, 15]
>>>range( 0, 4, 1) >>>range( 1, 2, 100 )
[0, 1,2, 3] [1]

>>>range( 1, 1, 100)
[]

>>>range( 1, 5, —1)

[]

>>>range(0)

[]

H ouvaptnon range( A, M, B ) emoTpé@er pia AioTa apiBuwyv EEKIVWOVTAG PE
ToV apIBud A péxpl 1o M pe BrAua B. To M dev cupTttepiAauaveTal otn AioTa.
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‘ETOI TO TTAPOKATW TUAMATA KWOIKA EKTEAOUV TnV idla AciToupyia:

>>> | =[6, 28, 496, 8128 ] >>>| =[6, 28, 496, 8128 ]

>>>foriteminL: >>> for index in range(0,4) :
print item , print L[index] ,

6 28 496 8128 6 28 496 8128

>>> L =[6, 28, 496, 8128 ]

>>> forindexin[0,1,2,3]:
print L[index] ,

6 28 496 8128

H range pag 81eUKOAUVEI £TTIONG OTNV EKTEAEOT EVOG TUAMATOG EVTIOAWY YIa Evav
TTPOKABOPICUEVO APIBPO ETTAVOAAWEWY, OTTWG QAIVETAI TTAPOKATW:

>>>sum =0 >>> for index in range(2,11,2) :
>>> for i in range(101) : print index
sum = sum + i 246810
>>> print sum
5050
O TeAeoTAG Blapépiong :

‘Evag TTOAU XproiIgog TeAEOTNG cival 0 TeEAEOTAG dlapépiong (slice operator)
TTOU oUPBOAICeTal pe TN Gvw KATW TEAEIA :, Kal 0 OTTOI0G £XEl avaepOEei OTIG TTa-
paypdagoug 5.2, 5.3 Tou BIBAiou Tng B’ 1agng. O TeAeOTAG dlauéPIoNG KTTOPET Va
MOG ETMOTPEWEI £va TUAUA MIag ouuBoAooelpdg i piag AioTag. H ékppaon word]
a: b]puag emoTpéPel TO TUANA TNG CUPBOAOCEIPAG i TNG AioTag aTTd TO OTOIXEIO
word[a] uéxpl kal To aToixeio word[b-1]. MTopoUue va TTapaAgiyoupe TNV apxn
1 T0 TEAOG OTTWG QAiVETAI OTA TTOPAdEIYUATA TTOPAKATW av BEAOUUE Eva TURPO
atoé TnNv apxn A 1o TEAog TNG AioTag/cupBoAoceipdg avTioToixa.

138


Trinity
Highlight

Trinity
Highlight

Trinity
Highlight

Trinity
Highlight

Trinity
Highlight

Trinity
Highlight


Ke.8: Aouéc Asdouévwv I

AivovTal Ta TTapakdaTw TTapadeiypara:

>>> word = “zanneio gymnasio” >>> word[ 3:11 ]

‘neio gym’
>>>word[ :7 ] >>> word[ 0:7 ]
‘zanneio’ ‘zanneio’
>>> word][ 8: ] >>> word[ 8:len(word) ]
‘zanneio’ ‘gymnasio’
>>> word[ : ] >>> word[ 0:len(word) ]
‘zanneio gymnasio’ ‘zanneio gymnasio’

O 1eAEOTAG : €ival TTOAU oNPAvTIKOG 0TV £TTECEPYaaia AIoTwv oTnv Python, yiari
MTTOPOUE VA TOV XPNOIUOTTOINCOUE VIO VA TTAPOUNE Eva avTiypago piag AioTag
OTTWG TTAPAKATW:

>>> fibonacci = [5,8,13,21,34]
>>> fib = fibonaccil : ] # dnuioupyei avTiypago
>>>a =fib # d¢eixvouv otnv idla AioTa

>>> a.pop() # ol aAAayég ernpedlouv kal Tnv a Kai T fib
34

>>> fib.pop()

21

>>> g[0]=a[1]=55
>>> print a

[65, 55, 13]

>>> print fib

[65, 55, 13]

>>> print fibonacci
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# H apyikn AioTta fibonacci dev €xel aAAGEel
[5, 8, 13, 21, 34]

Mpoooxni! Aev utropei va yivel 10 id10 Pe TIG cuPBoAoceIpéG. ANAadr N EVTOAN
word[:] dev dnuioupyei avtiypagpo TnG ocupBoArooelpdg word. AuTd UTTOPEITE va
TO JIATIOTWOETE YE XPAON TNG ouvdaptnong id Tmou Ocixvel Tn dlelBuvon oTn
MVAN TOU KABE QVTIKEIUEVOU.

O T1eAe0TAG Blapépiong UTTOPEl va @avei TTOAU XprioIOG O€ KATTOIEG TTEPITITW-
o€Ig OTTWG yIa TTapddelyua otnv dpacTtnpidTnTa 8 Tou Ke@aAaiou 5 Tou BiAiou
™G B’ 1d€Ng 61T0U dNTEiTal n uAoTToinOoN TOU aAyOpIiBUOU KPUTTTOYPAPNONG TOU
Kaioapa. Av kGBe ypauua avTioToIXi(eTal e TO YpAuua TTou BpiokeTal 3 BEOEIg
MTTPOOTA TOTE TO VEO AAQARNTO PTTOPEN va TTPOKUWEI PE TIG TTAPAKATW EVTOAEG:

>>> alphabet = “ABCDEFGHIJKLMNOPQRSTUVWXYZ”
>>> cipherAlphabet = alphabet[ 3 : ] + alphabet] : 3]

>>> print cipherAlphabet
DEFGHIJKLMNOPQRSTUVWXYZABC

8.3 ZToifa
Eicaywyikn ApacTtnpidotnTa

OAol xpnoiyoTtroloUue dId@opa TTPOoYPANKATA Yia TTAORynon OTOV TTayKOOMIO
I0TO, Ta OTToia €ival yVwoTA wg QUANOUETPNTEG (browsers) kal TTOAAEG POPEG,
Katd tnv 1TAofynon, B€AoupE va ETMICTPEWPOUUE OTNV QUECWG TTPONYOUEVN
I0T00€Aida oTnv oTtroia BpiokéuacTav. ' autd uttdpyxel n Asiroupyia Micw
(Back) g 6Aoug Toug QUANOUETPNTEG, N OTTOIO PAG METOPEPEI OTNV TTPONYOULE-
vn 1oToogAida. Na va emiTeuxBei auTth N Acitoupyia, To TTEPIBAAAOV diaTnpei éva
IOTOPIKO TWV 10TO0EAIdWV TIG OTTOiEG £TTIOKEPONAKaUE. H dopn dedopévwy TTou
XPNOIKOTIOIEITAI YIA TNV ATTOBr|KEUON TOU ICTOPIKOU, TTPETTEI VA €ival TETOIA, WOTE
01 I0TO0EAIBEG VO avVAKTWVTAI JE TNV avTioTpo@n oeipd TTiokewng. AnAadn otnv
TPWTN B€0on BEAOUE va gival n I0TOCENIDA TTOU ETTIOKEPTHKAME TTIO TTPOCPAT
Kal TNV TEAEUTAIO N apXIKA 1I0TOCEAIdO ATTO TNV OTToia EEKIVACAE.
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Ag utT0BéC0oUpE YIa TTAPAdEIYHa OTI, EEKIVWOVTAG aTTd TNV I0TooeAida http://www.
python.org petapaivoupe otnv 1o0ToceAida http://www.pythontutor.com kai otn
ouvéxela atnv 1oTogelida http://www.iep.edu.gr. To 10TOPIKO TWV ETTIOKEWEWV
MEXPI OTIYMNAG TTEPIEXEI TIG TPEIG AUTEG ICTOCENIDEG OTTWG PAIVETAI TTAPAKATW:

http://www.iep.edu.gr

http://www.pythontutor.com

http://www.python.org

H 1mmpwTn 10T00€AiIda oTnV oTToia £€xouue TTPOCRACN €ival N TEAEuTAia TTOU ETTI-
OKEQTAKAWE Kal BpiokeTal TTAvw — TTévw OTO 1I0TOPIKG. AV JeTABOUUE OTNV TTPO-
nyoupevn 10TooeAida, TOTE TO IOCTOPIKO Ba TTAPEI TN HOPOPA:

http://www.pythontutor.com

http://www.python.org

Av oTnv ouvéxela petaBoupe otnv 1I0TooeAida hitp://www.minedu.gov.gr/, 10T
auTr) Ba TTpoaTeDBEI OTNV KOpUPr) TOU ICTOPIKOU:

http://www.minedu.gov.gr/

http://www.pythontutor.com

http://www.python.org

ATT6 Ta TTOPATTAVW PTTOPOUHE VO CUPTTEPAVOUE OTI N doun TToU XPNOIUOTIOI-
giTal atod 1o IOTOPIKO, €ival pia AioTa oTnv OTToia 01 £I0aywYES Kal Ol dIaypaPES
oToIXEiwv yivovtal atrd 1o TTAvw GKPO POVO. 2Tn AioTa auTh TO OTOIXEIO TTOU
TTPOCTEBNKE TEAEUTAIO €ival KAl TO TTPWTO TTou Ba e€axBei, Exoupe dnAadn pia
Aeimroupyia TUtToUu LIFO (Last In First Out), dnAadr o TeAeuTtaiog TTou €I0€pXETAI
oTtn AioTa, gival kal 0 TTpwTog TTou Ba e€axBei. H ouykekpiuévn doun dedouévwv
ovopdadetal ZToifa Kal ol ASITOUpYiES EI0aYWYNAG KAl EEaYWYAG Eival yVwoTEG OTN
BiBAIoypagia ws wlnon kal atrweénon.
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Qeénon Atr@wénon

Kopupry ——»

Z1oifa

Eikéva 8-1. O1 Bagikég AsiToupyies o€ uia aroifa ivar n
wbénon kai n arrwénon

‘Eva GAAO TTapddelyua TTou XPNOIYOTTOIEITAlI CUXVA YIa VO TTEPIYPAWEI MIa OTOI-
Ba, givalr autd Tou CwEOU WE TTIATA TTOU TTEPIPEVOUVY va TTAUBOUV. K&Be véo idTo
TTOU £PXETAl VIO TTAUCIUO TOTTOBETEITAI TTAVW OTOV OWPO, KE ATTOTEAECUA Va gival
TO TTPWTO TTOU Ba TTAUBEI.

H oToifa atroTteAei pia atmod TIG onNUAVTIKOTEPES BOUEG OEDOUEVWV TNG ETTIOTAMUNG
NG MNMANPOYOPIKAG Kal XPNOIMOTTOIEITAI € TTOAG TTEdia TNG, OTTWG €ival N Bew-
pia aAyopiBuwyv, n avaTTuén JETAYAWTTIOTWY, N TEXVNTA vonuoouvn K.4.
Otav n oToiBa cival adeia, gival TTpo@avég Ot dev PTTopEi va yivel amwenon.
Apa, 6Tav amwbouue éva oToixeio atrod Tn oToifa, 6a TTPETTEI TTPONYOUUEVWG Va
Exoupe e€ao@alioel 6Tl n oToiBa dev gival kevh. MNa autd 1o Adyo, EKTOG aTTo TV
wenaon Kai TNV aTwinon, TTPETTEl VO UAOTTOICOUNE Kal TOV EAgyX0, av n oToifa
gival kevr]. Apa ol Bacikég AsiToupyieg TTou TTPETTEI va UTTOOTNPICEl N UAOTTOINON
MiIag oToifag eivar:

e Anuioupyia pIag KeVAG OToIRaG.

e ‘EAeyX0g, av n oToifa gival Kevr).

e 0BNoN evog oToIxEiou oTn oToIRA.

e ATTwBNoN evog aToIxEioU aTTd TN GToIRA.
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H doun Tng oToiag utropei va uhotroinBei otnv Python pe pia Aiota otnv oTroia
Ol EI00YWYEG Kal Ol £EaywyEg oTolxEiwv yivovtal pévo atrd 1o éva dkpo. MNapa-
KATw divovTal dU0 UAOTTOINCEIC TNG OTOIRAG. ZTNV TTPWTN TTEPITITWAN, O EI0ayW-
yég/Blaypa@ég oToIxeiwy yivovtal oTo TEAOG TNG AioTag, evw oTn delTEPN, OTNV
apxn mge.

YAomroinon Zr1oiag og Python pe 800 Tpé1TOUG

def push(stack, item) :
stack.append( item )
def pop(stack) :
return stack.pop()
def isEmpty(stack) :
return len(stack) == 0
def createStack( ) :
return [ ]

def push(stack, item) :
stack.insert(0, item)
def pop(stack) :
return stack.pop(0)
def isEmpty(stack) :
return len(stack) == 0
def createStack( ) :
return []

O1 dUo uAoTroIfoelg TTou divovTal TTapaTTdvw, dIaPEPOUV JOVO WG TTPOG TO ON-
MEio TNG NiOTOG OTO OTTOIO YivovTal OI EI0AYWYEG/SIaYPOPES TWV OTOIXEIWV.

Eg@appoyn Z1oifag. AvTioTpo@r apiBuwv

To TTapakdTw TTPOYPAUUa dEXETOI ATTO TO XPAOTN apiBuoUg péExPl va dobei To
0 kal Toug gp@aviCel oe avtioTpon oelpd amd auTh PE TNV oTToia dGBnkav.
O¢Aoupe KGBe Popd va EUPAVICOUUE TTPWTO TOV APIBUOG TTou dOBNKE TeAeuTai-
0G. XpelafopaoTe pia dopn dedopévwy TTou va uttooTnpilel Tn Asiroupyia LIFO,
OTTWG N oToifa.

stack = createStack()
number = int( raw_input( ) )
while number =0 : # 0oo0 d¢ev divetan 0
push(stack, number) # 21rpwée Tov apiBud oTn oToifa
number = int( raw_input( ) ) # AidBace Tov eTTOUEVO APIBPO
while not isEmpty( stack ) : # Méxpi va adeidoel n oToifa
number = pop(stack) # ByAAe Tov eTTOPEVO OPIOUO
print number # Kal eKTUTTWOE TOV

# Anpioupyia Tng oToifag stack
# AlaBace Tov TTPWTO APIBUO
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MapatnpAoTe OTI OTO TTOPATTAVW TTPOYPAUMA OEV @QAiveTAl TTOIO UAOTTOINON
XpnoiyoTroigital. Av TPOTTOTTOINOOUKE TNV UAOTTOINoN NG wonong, &€ Ba xpeia-
oTei va aAGEoupe TiTToTa 0TO TTPAYpPauua. AuTo gival yvwoTo wg diaxwpITuos
oiemapnc (diacuvdeong) — uAotroinong (interface / implementation), agou ol
EPAPUOYEG TTOU XPNCIKMOTTOIOUV DOUEG OedOUEVWY OTTWG N OToIRa, €ival aTToAU-
TWG ave¢ApTNTES ATTO TNV UAOTTOINON.

OuoiaoTIKG € pag evOIOQEPE! TTWG £xEl UAOTTOINBEI N oToifa, agou eueic BEAOU-
ME HOVO VO XPNOIKOTTOINCOUUE TIG CUVAPTHOEIG TTOU £XOUNE OpioEl TTApATTAvVW.
To oUvoAo TwV ETTIKEQAAIdWY TwV CUVAPTACEWY TO OTTOIO gival dIaBECIUo oTOV
TIPOYPAPUATIOT) TTOU XPNOIUOTIOIET TN OTOoIRA, TO ovopdloupe diETTaQn ) dla-
ouvoeon (interface) Tng doung autig. H dietragr piag doung opilel TI TTopeEi va
KAvel n dour Kal 01 Tov TPOTTO PE TOV OTT0i0 TO KAvel. To TeAeuTaio gival o pdAog
NG uAoTToinong.

AigtTra@n Tng dopng dedopévwy ZToifa

def push(stack, item)
def pop(stack)

def isEmpty(stack)
def createStack( )

8.4 Oupa

Mia dopry dedouévwy TTOU XPNOIUOTTOIEITAI VIO TNV JOVTEAOTTOINGN KAl TTPOCO-
Moiwon TTPAYUOTIKWY QAIVOUEVWY, gival n doun TNG oupds. Ta @aIvOUEVA TTOU
HOVTEAOTTOIOUVTAI AVAPEPOVTAI OTNV £EUTTNPETNON AVOPWTTWY, AVTIKEIUEVWYV 1)
TTPOYPANPATWY. TETOIO TTAPAdEIYUATA OUPWV Eival:

e O1 oupég OTIG TPATTECES KAl TA OOUTTEP-UAPKET.
e H oupd TWV TTPOYPANPATWY TTOU TTEPIPEVOUV va €EUTTNPETNBOUV aTTd Tov
ETTECEPYAOTNA TOU UTTOAOYIOTH OOG.

e H oupd Twv aITAOEWV TTPOG TO DIOKOUIOTH 1I0TOU (web server) evég diIKTua-
KOU TOTTOU.
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Ta @arvépeva autd heAeTwvTal atTd did@opous KAGdoug Twv Mabnuatikwy Kal
NG MANPo@opIKAG, OTTWG gival n Ocwpia Oupwv (Queueing theory) kai n Emi-
xeipnolakn 'Epeuva (Operations Research).

> avtiBeon pe T oTOIBa, TTOU N AgIToupyia TNG Xapaktnpifetalr wg LIFO (Last
In First Out), n Aeiroupyia TNG oupdg cival yvwoTt otn BiBAloypagia wg FIFO
(First In First Out), agou 10 K&Be oTOIXEIO TNG OUPAG EEUTTNPETEITAI JE TN CEIPG
TTOU £QTA0E OTNV OUpPAQ.

Egaywyn Eicaywyn

- o -

Eikova 8-2

AUo €ival ol BacIKEG AEITOUPYiEG YIaG OUPAG:

e Eicaywyn oToIxgiou, n oTroia yiveTal 0TO TTIOW PEPOG TNG OUPAG.
e E¢aywyn oToixeiou, n otroia yivetal atrd 10 ePTTPOG PEPOG TNG OUPAG.

YAotroinon Oupdg o€ Python

def enqueue(queue, item) :
queue = queue.append( item )
def dequeue(queue) :
return queue.pop( 0)
def isEmpty(queue) :
return len(queue) ==
def createQueue( ) :
return[]
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8.5 MA&1adeg

O1 Ae1adeg cival ouvBeTeg douég TNG Python, ol oTToieg xpnoigoTtroiouvTal yia
TNV avatrap&oTaon OVTOTHTWY TOU TTPAYHATIKOU KOOUOU. XapakTnpifovtal atro
KATTOIEG 1IB1OTNTEG, OTTWG YIA TTAPAdEIYUA OVOoUd, ETTWVUHO, BABUO, MBS K.ATT.
O1 TA€100eg ival akoAouBieg OTTWG o1 AioTeg, OpwG dev YTTOPOUV va TPOTTOTTOI-
nBouv. Aviikouv OTnNV Katnyopia Twv un rporrorroinoiywy (immutables) dopwv
NG Python, é1twg €ival ol cupBoAoceipés. ZTIC TTAEIAdEG Ta oTolXEia XwpilovTal
ME KOPPaTa, OTTwG OTIG AioTeg, aAAd, avTi va TTEPIKAEioVTAl ATTO AyKUAEG, TTEPI-
KAgiovTal o€ TTAPEVOETEIG, Ol OTTOIEC OPWG OEV Eival UTTOXPEWTIKEG.

H mAe1dda poiddel ye pia Aiota, 6TTwg @aivetal ota akoAouba mrapadeiyuara:

>>> rec = (“Edsger”, “Dijkstra”, 1940, 2006)
>>> print rec[0], rec[1], rec[2], rec[3]
Edsger Dijkstra 1830 1879

>>> len(rec)

4

Mia yvwoTA e@apuoyr] Toug gival n apoifaio aAAayr Twv TIHwv duo PETARAN-
TWV, XWpPIc TN Xprion BondnTikng NETABANTAG, ASIToupyia n oTToia cival yvwaoTh
wg avriueraBeon (swap):

>>>a =496

>>>ph =28

>>>a,b=b,a #avnuerdBeon Twv TIHWV TWV PETABANTWY a, b
>>>print“a=",a, ‘b =",b

a=28b=496
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8.6 Aedika

To Ae€Ik6 cival pia e€aIpeTIKA XpNoIun evowuaTtwuévn (built-in) dour Tng Python.
davtaoTeite TO gav éva TNAEQWVIKG KAaTtdAoyo o oTToiog pag divel Tn duvaToTnTa
va Bpouue TTOAU ypriyopa Ta aToIXEia KATToIou, Jovo atrd 1o 6voud Tou. lMNa ta-
padelypa, uTTopouue va ypdwouue version[“python”] = 3.4. OTrwg o€ pia Aiota n
Béon kGBe oToIKEiOU €ival PovadIkA Kal dev UTTOPEI va TTEPIEXEI TAUTOXPOVA dUO
TINEG, £T01 KOl OTO Ae€IKO, N AéEN-KAEIOI TTOU XPNOIUOTTOIOUUE PJETQ OTIG AYKUAEG
EXEl povadikn TIUA Kal ep@avieTal To TTOAU pia @opd. Eival 1o Aeyduevo KA&1Si.
‘ET01, éva Ae€IKO gival ouo1aoTIKG €va 0UVOAO Ceuywv KAEIBIWV - TINWYV, OTToU KABE
KA€10i Ogv epavileTal duTepn @opd. MTTopouue va opicoupe Eva AeCIkO OTTWG
TTOPAKATW:

>>> empty_dictionary = dict( ) # dnuioupyia evog adeiou Ae€ikou
>>> print empty_dictionary

{}

>>> dictionary = { ‘Kilo’:3, ‘Mega’:6, ‘Giga’:9, ‘Tera:12 }

>>> print dictionary

{‘Kilo’: 3, ‘Mega’: 6, ‘Giga’: 9, ‘Tera’: 12}

>>> dictionary ['Giga’] # €101 Bpiokw TNV TIPA Tou Giga

9

>>> |en(dictionary ) # 10 TTANBOC TwV KAEIBIWYV TOU AegIKOU
4

MNa va mpooBéooupe €va Celyog KAEIBI-TIUA OTO AECIKO apKei va dWOOUUE TV
avTioToIxn evioAnR avaBeong TIUAG. Z€ JIa eVTOAN avdBeong TIUAG:

NegIKO[ KA€1di ] = Tiun

Av 10 KA€IOi UTTapXEl NON 0TO AECIKO, N TIUA TTOU €iXE EVNUEPWVETAI KAl OTN B€an
NG PTTaivel N véa Tiun, Tiun, evw av Ogv UTTApxEl, TOTE dnuIoupyEiTal éva vEo
Ceuyog KAeidi: Tiun. MapakdTtw 1TpocbeéToupe 010 Aeikd TO KA€ISi Peta kal e
TIMA 15 Kal 0Tn oUVEXEIA TPOTTOTTOIOUKE TNV TIPF Tou Kilo o€ 1024.

>>> dictionary [‘Peta’] = 15

>>> print dictionary

{‘Kilo’: 3, ‘Peta’: 15, ‘Mega’: 6, ‘Giga’: 9, ‘Tera’: 12}
>>> dictionary [Kilo’] = 1024

>>> print dictionary

{‘Kilo’: 1024, ‘Peta’: 15, ‘Mega’: 6, ‘Giga’: 9, ‘Tera’: 12 }
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MapaTtnpAoTe OTI Ta oToIXEia TOU Ae€IKOU dev gival dlaTeETAyUEVA Kal TO VEO GTOI-
XEI0 PTTAKE o€ pia Tuxaia B€on. Z1a AeCIKA, OTTWG Kal OTIG AiOTEG Kal TIG GUPBOo-
Aoae€lpég, uTTopoUV va XpnaoidoTToinBouv ol TEAEOTEG in Kail not in yia Tov €AeyX0
NG UTTapEnG €vog KAeIdiol aTo Ae€ikd. ETTiong, yia mn diaypaen evog kAsidiou
atrod 10 ACIKO, XpNnaoldoTTolEiTal 0 TEAEOTAG del.

>>> del dictionary [‘Kilo’] >>> ‘Kilo’ in dictionary
>>> del dictionary [‘Mega’] False
>>> print dictionary

{‘Peta’: 15, ‘Giga’: 9, ‘Tera’: 12}

>>> ‘Peta’ in dictionary

True

8.7 Eicaywyn oToug ypd@oug Kal Ta dévrpa

‘Evag Fpd@og cival pia doun TTou atroTeAEiTal atrd éva GUVOAO KOPUPWV i KO-
Bwv Kal éva oUVOAO akuwv PETAEU TwV Kopupwyv. OI Kopupég Ba utTopoucav
va gival o1 TTOAEIG PIag XWPag Kal Ol aKPES oI dpOUOI TTou TIG evovouv. OTav ol
Opoduol gival SITTANG KUKAoQopiag, Aéue OTI 0 YPAQOG gival Jn KATEUBUVOMEVOG,
€VW, OTAV KATTOIO! ATTO TOUG dpduoUG gival povodpopol, Aéue OTI 0 YpAQPOG gival
kareuBuviuevoc. Mapakdtw SiveTal Evag KAaTeuBuvopevog ypd®og ue 4 KOPPBoug

A B, C,D.

Eikéva 8-3
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MNa va petaBoupe ammd Tnv kopuen C otn B dev uttdpyxel atmmeubeiag akun. Mpé-
el TTpWTa va TTepdooupe atd T D. H akoAouBia Twv akpwy atod TIG OTToieg
TTEPVAUE VIO VA QTACOUME OTOV TEAIKO TTPOOPITHUO, AéyeTal yovorrarl. To Jovo-
ém a1ré 1N C otn B cupBoAidetal C - D - B kail €€l PAKOG 2 a@oU aTToTEAEITAI
atod 2 akuéS. AnAadn, To uNKog evog uovorrarioU €ival To TTARBOC TwV aKPWV
TOU povoTtratioU. g auto 1O BIRAIO, Kavouue TNV UTTOBeon OTI OAEG OI QKUEG
€XOUV TO D10 PNKOG | KOOTOG.

MapatnprioTe OTI deV UTTAPXEI KAVEVA UOVOTTATI ATTO KATTOIQ KOPUPK) TTOU VA Ka-
TaAfyel otnv A. QoTé00, av akoAouBrjgoupe 1o povotraTi B - D = C, ytropoupe
va eTMoTPEWOUE TTiIow oTn B, agou uttdpxel dpouog C —» D - B. Autd ovoud-
{eTal KUKAOG 1| KUKAIKO UOVOTTATI, €TTEION, OV TO OKOAOUBNOOUUE ETTIOTPEPOUE
OTO ONMEIo aTrd TO OTTOIO EEKIVAOTAE.

H doun evog ypdgou auvavTdaral o€ TTOAAG TTpoBARuaTa TNG €mMoTAUNG TNG MNAN-
POYOPIKNG, OTTWG YIa TTAPABEIYHA OTNV avatrapdoTach Tou TTayKOoUIoU 10TOU,
TNV Katdragn Twv 10ToceAidwyv (page ranking), Tnv eupeon evog povoTtraTiou N
TOU GUVTONOTEPOU PovVOTTaTIOU O¢€ éva OikTuo TTOAEwV Kal dAAa. Mia 10IKn TTeEPi-
TITWoN YPAQwV gival Ta OEVTPA.

‘Evag ypG@og OTOV OTT0I0 UTTAPXEI MOVOTTATI HETAEU BUO OTTOIWVONATTOTE KO-
PUPWV, Kal OV TTEPIEXEI KUKAIKEG DIAOPOUEG, AéyeTal AévTpo.

To &évrpo ouvioTd HIa 1EpapXIK OOPN N OTToia XPNOIKOTTOIEITAl VIO Tr POVTE-
Aotroinon S1IdOopwWY KATACTACEWY, OTTWG VIO TTAPABEIYUA £va YEVEQAOYIKO O-
VTPO I N opyavwrTiK dounA HIOG £TTIXEIPNONG. Ava@eEPOPAOTE OTA OTOIXEIA TOU
OEvTpou, OTTWG Kal TOU ypd@Pou, wg KouLous. Kabe kOuPBog ouvdéeTal pe Evav i
TTEPIOOOTEPOUG KOPPBOUG OTOUG OTT0IOUG avapepOUacTe, wg maidid ToU i aTro-
yovoug Tou. O1 Kool TTou dev £XOUV aTTOyOVOUG Kal BPioKovTal OTO TEAEUTAIO
eTTiITTEdO AéyovTal @UAA Tou dévTpou. O apiBudg Twv TTAIdIY TTOU €XEI £VOG
KOuBog ovopaletal Babuog Tou kOUPou. O péyioTog Babudg HETAU TWV KOUBWV
€vOg OEVTpoU gival 0 BaBuog Tou OEVTPOU.
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KdaBe kOuPBog €xel akpifwg évav TTpdyovo, €KTOC atrd Tn pida, TTou PpiokeTal
ouvnRBwg oTnv Kopu®n Tou dévTpou. H atréoTaon evog kOuBou atrd Tn pida sivai
TO £mmiTedo Tou KOuPou. MNMpogavwg, n pifa Bpioketal oTo PNdevIKS (0) eTTiTredo.

To Owog evég déEvTpou gival N PEYIOTN aTTOOTACN KATTOI0U KOJPBouU aTTd TN pila.
O1rw¢ QaiveTal oTo TTAPOAKATW OXNAHA, HEOW TWV ETTITTEOWV, DIAKPIVETAI TTIO €U-
KOAQ n 1epapxikf doun Tou dévipou. To BEVTPO ToU OXNMATOG £XEl UYOS 2, apou
TO TeAeuTaio eTmiTredo gival To 2°.

etmitedo 0

eTTiTredo 1

eTiTTed0 2 (QUAAQ)

Eikéva 8-4. lepapyikny doun Tou 6Evipou

ApaoTnpi6TNTEG - EpWTAOEIG - AOKNOEIG KEPAAQiou

8.8 ApaoTnpIoTNTEG

Apaoctnpiétnta 1

Na ypdyeTe éva TTpOypapua 1o otroio Ba diaBadel pia AéEn kal Ba epgavidel Ta
YPAUMATA TNG, éva O€ KABE ypauun.

ApaocTtnpiétnTa 2

Na ypdyete €va TTpdypaupa 1o otroio Ba diaBader pia AéEn kai Ba ep@avidel
TTOoa KeQaAaia ayyAIK& ypdupaTa TTeEPIEXEl N AEEN.
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ApaocTtnpiétnTa 3

Na ypdweTe éva TTpoypappa To otroio Ba diaBddlel pia AéEn kai Ba Tnv ep@avidel
QVTECTPOUUEVN, HE TN XPHon HIoG OTOoIRAG.

ApaocTtnpiétnTa 4

Na ypdyeTe pia ouvdptnon isSubstring(string, substring) n otroia Ba eAéyxel,
av n oupBolooeipd substring TTepiéxeTal oTn cupBoAooeipd string kai av vai, 6a
ETTIOTPEPEI True. ZTn GUVEXEID VO UAOTTOINOETE JIa OeUTEPN OUVAPTNON, N OTToia
Ba emMOTPEPEI TTOOEG POPEG EPPaviCeTal pia oupBolooeipd péoa o€ pia GAAn.
Apaotnpiétnta 5

Na ypdwyete €va TTpdypappa 1o otroio Ba diaBadel apiBuoug atmd To TTANKTPOAS-
Y10, HéEXPI va 00¢€i 0 apiBuog 0. KaBe popd mou Ba diaader évav BeTIKO apiBuo,
Ba Tov TTpooBéTel o€ pia aToifa. Otav diaBddel évav apvnTikd aplBud Ba agaipei
TOO0UG apIBoUg atd Tn oToifa, av auTd eival duvaTdv Kal Ba Toug gugavilel
oTnv 086vn.

ApaocTtnpiétnTa 6

Na ypdayete TTpdypaupa otn YAwooa Python 1o o1T0io Ba déxeTal wg €icodo va
Keipevo kal Ba epgavidel TOOEG PopéS epgavideTal KABE ypAupa Tou ayyAikou
aA@aBriTou o€ autd. Na XpnOoIJOTTOINCETE EVA AECIKO.

ApaocTtnpiétnTa 7

Na ypdyete pia ouvdptnon o€ Python n otroia Ba déxeTarl pia AioTta atmd Aégeig
Kal Ba eMOTPEPEN TN AEEN YE TO HEYAAUTEPO PNKOG.

ApaocTtnpiétnTa 8

Na ypdyete pia auvaptnon o€ Python n otroia Ba déxeTal pia A£En kai Ba €1TI-
OTPEQPEl TO TTANBOG TWV QWVNEVTWY TTOU €XEL. 2T CUVEXEID, VA YPAWETE MIA
0elTepPN ouvapTnon, N otroia Ba déxeTal hia AioTa atrd AEEEIC Kal Ba eTTIOTPEQEI
TN AéEN ME TO TTEPICOOTEPA PWVAEVTQ.
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8.9 EpwTniocig

1.

1

Na repiypdyete Tn doun dedopévwy oupBoroaelpd (str) otnv Python kai va
AVOQEPETE TOUG TEAEOTEG ETTECEPYQTING TNG.

. Na mrepiypdayete 1n doun dedouévwy Aiota otnv Python kal va ava@épete

TOUG TEAEOTEG £TTEEEPYAOIAG TNG.

. Na ava@épeTe TIG douég dedOPEVWV O1 OTTOIEG ETTITPETTOUV TPOTTOTTOINGN TWV

dedopévwy Toug (mutables).

. Na avagépeTe TIG Sopég SEBOUEVWIV OI OTTOIEG DEV ETTITPETTOUV TPOTTOTTOINON

Twv 0edopévwy Toug (immutables).

5. MoT1e XpnoipoTtroloupe Tn dopr dedopévwy Tou AgEIKoU;

6. Na avagépeTe pia e@apuoyn Twv MAgIGdwv.

7. MNoieg gival o1 Baoikég Asitoupyieg o€ pia Z1oifa kai TToieg o€ pia Oupd;
8.
9
0

Na ava@EépeTe EQAPPOYEG TNG ZTOIBaG.

. Na avagépete epappoyés Tng Oupdc.
. Z& TI BlagEpel éva Aévtpo aTTéd £va pago;

Zovoyn

210 KEQAAQIO auTd TTaPOUCIACTNKAV Ol Bacikég dopég dedopévwy TnG Python
TTOU €iVal EVOWPATWHEVEG OTN YAWOOA KAl XwpiovTal o€ dUO KaTnyopieg. AUTEG
TTOU ETTITPETTOUV TNV TPOTTOTTOINCN TWV TTEPIEXOUEVWY TOug (immutables), 6TTwg
ol ANioTeg Kal Ta Ae€IKA KAl aUTEG TTOU OEV TO ETTITPETTOUV, OTTWG O CUPPBOAOCEI-
PEG Kal of TTAEIAdEG. 2Tn ouvExela, he Tn Bondeia TG douNAGS TNG AioTag UAOTTOI-
nénkav o1 dopég dedopévwy TNG OTOIRAG KAl TNG OUPAG KAl TTAPOUCIACTNKAV
KATTOIEG EQAPHOYEG TOUG.

TéNog TTapouaidoTnke N doun OedOPEVWY TOU YPAEPOU Kal ToU OEVTPOU.
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9. EQapuoyég o€ YAWO OO TTpOoypaMHaTIONoU pE Xprion API
Eicaywyn

210 KEPAAQIO auTd Ba TTapouaiacTolv opiguéva BewpnTikG oToIXEia Twyv DIETTA-
PWV Kal 0Tn oUVvEéXEIa Ba yivel UAOTTOINCN MIKPWYVY TTPOYPAUNATWV-EQAPPOYWV
pe Tnv BiIBAI0BAKN Tkinter. H Tkinter cival n mpoTutn BiIBAI0BAKN TNG Python
yia Tnv uAotroinon ypagikwy dieragwy (Graphical User Interface, GUI). Mg Tov
TPOTTO auTO Ba £XOUME TNV €uKaipia va doUPE TTWG PTTOPOUKE va KAVOUME Ta
TTPOYPAPUATA PAG TTIO EAKUCTIKA Kal QINIKG TTPOG TO XPNOTHN, XPNOIUOTTOIWVTOG
Mia BIBAIOBAKN PE £TOIMA THAPATA KWOIKA.

H ouveiopopd TnG HEYAANG KOIVOTNTAG TTPOYPOUUATIOTWY TTOU UTTOOTNPICEl TN
YAWOOoQ, ue CUANOYEG E£TOINOU KWOIKA YIa TTAPQ TTOAAEG EQAPUOYEG, ATTOTEAEI
éva 1oXUPO TTAEOVEKTNUA TNG YAWOOOG TTpoypauuaTiopou Python. O Trepiocéd-
TEPEG ATTO AUTEG TIG EQAPHOYEG AVAKOUV OTNV KOTNyopia Tou eAcUBepou Aoyioui-
KoU Kai gival yvwoTéG we AleTTa@ég MpoypappaTiopou E@appoywy (Application
Programming Interfaces-APIs) ] kal wg BIBAI0BAKES AoyIOUIKOU.

QoT1600, 0 BaCIKOG OKOTTOG AUTOU TOU KEPaAaiou dev gival va pdBoupe éva ou-
yKkekpipgévo AP, o0Te Quaoikd va atmooTnBicouue KATTOIEG BACIKEG GUVAPTATEIG
TWV BIBAIOONKWY. XKOTTOG TOU gival va avTIAn@BouUpe OTI, KATG TV AvATITUEN
MIag EQapUOYNG, ival KaAR TTPAKTIKA N aglotroinon Tuxov dIaBECIuwWY TUNUATWY
£TOIMOU KWOBIKA TToU avAKouv o€ KATTolo API Kal va TTEIpaPaTIOTOUUE PE TIG du-
vaToéTNTEG pIag TéTolag BIBAIOBAKNG.

A1BaKTIKOI OTOXOI
MeTd Tn HEAETN TOU KEQaAaiou Ba pTTopoUE va:
® TTEPIYPAPOUNE TIG BACIKEG APXEG TNG ETTIKOIVWVIAG avOpWITOU UTTOAOYIOTH)

e YpnoipoTtroloupe TrepIBaAAovTa, Application Program Interfaces (APIs) kai
BIBAIOBAKES yia TNV avaTITuén Kal TPOTTOTTOINGN £QAPUOYWY AOYICHIKOU
oTn YAWOoOoO TTpoypappaTtiopou Python.

A€Eeig KAE1B14

Emmkoivwvia avBpwTrou uttoAoyioTh, SIETTa@ XPAOoTN, OIETTAPES TTPOYPCUUATI-
opou epapuoywv API, BIBAI0BAKES AoyiopikoU.
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A1dakTIKEG EVOTNTEG

9.1 Emikoivwvia avlpwtrou-utroAoyIoTh Kal SIETTa@ni XPRoTn

KaBnuepiva epxéuacTe o€ eTa@A e TTOAEG OUCKEUEG KAl EQAPUOYEG Ol OTTOI-
€G €KTEAOUV BOOIKEG epyacieg, OTTWG yia TTapddelyya 1a pnyxaviuara ATM
(Automated Teller Machines) oTig TpdTreleg, Ta tablet pc’s, yia epapuoyn ava-
¢NTNoNg evog BiBAiou oe éva AladikTuakd BiBAIoTTwAeio. Eival 1dlaitepa onuavTi-
KO Ol CUOKEUEG Kal Ol EQAPHOYEG TOUG va gival KATAAANAG oxeSIOOUEVES, WOTE
Ol XpNoTeG va ekTEAOUV TIG £pyacieg TTou BEAOUV UKOAQ, avayvwpifovTag 1o
eTTOUEVO KABE Qopd PBriua, Xwpic AGdn kar 6co 1o duvaTtov o ypAyopa. Ta
QVTIKEIYEVA, TA €IKOVIOIO KAl TO PJNVUUATA TTOU gP@avifovtal otnv 08ovn Twv
OUOKEUWYV QUTWV, 01 €TTIAOYEG € pIa 086vn agng (soft-touch), n €icodog TTou
Oivouv 01 XPNOTEG UE CUOKEUEG OTTWG TO TTOVTIKI, O TPOTTOG avaTPOPOdOTNONG
TOU XPNoTn META aTTO KATTOIO EVEPYEIA TOU, OTTOTEAOUV QVTIKEIUEVO £PEUVAC TOU
gPEUVNTIKOU TTediou TTou ovopdadetal aAdnAsmidpaon avBpwrrou - utToAoyioTn
(Human Computer Interaction, HCI).

H Emkoivwvia AvBpwrtrou-YtroAoyior) (EAY) atroTteAei éva TTOANG uTTooXOUEVO
Kal TaxUTaTa avaTITUGOOUEVO TOUEQ TTOU AOXOAEITaI E TO OXESIOOUO, TNV UAO-
TT0iNON Kal TNV agIoAGynon d1adpacTIKWV UTTOAOYIOTIKWY CUCTNUATWY TTPOOPI-
OMEVWV YIa avOPWTTIVN XProN Kail T JEAETN ONUAVTIKWY QAIVOPEVWY YUPW OTTO
autd (TTnyn Association for Computer Machinery-ACM).

O Baoikég o16x06 TNG EmKoivwviag AvBpwTTou-YTroAoyioTh gival n BeAtiwon
TNG euxpnaoTiag Tou cuoThuaTtog (usability). Me Tov 6po euxpnaria evég ouoTh-
HaTo¢ Kal cUPQWVa e To dIEBvES TTPOTUTTO ISO 9241, TTEPIyPAPOUNE TNV IKO-
vOTNTA £VOG OUCTHPATOG VO AEITOUPYEI ATTOTEAEOUOTIKG KAl OTTOBOTIKA, TTAPEXO-
VTOG UTTOKEIPEVIKH IKAVOTTOINON OTOUG XPAOTEG TOU.
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H guxpnoTia Tou CUCTAUATOG ETTITUYXAVETAI OTAV N ETTIKOIVWVIA EVOG XPrOTn UE
éva oU0TNPO UTTOAOYIOTH, ViveTal HEOw VOGS TTEPIBAANOVTOG TTOU XapaKTnpile-
TQI ATTO:

® cUKOAIO eKpdbnong

e UYWnAn atrédoon ekTEAEONG £pyou (eTTidoon)

e XauNAR ouxvoTnTa eu@aviong Aabwv XpnoTn

e cUKOAIO OUYKPATNONG TNG YVWONGS TG XPAong Tou

® UTTOKEIMEVIKA IKOVOTTOINGN TOU XPHoTn, dnAadr] To KATd TTO00 IKAVOTTOINUE-

VoI €ival ol XpAOTEG ATTO TN XPron ToU CUCTANATOG.

H aAAnAetTidpaon peTalu XpNoTwV Kal UTTOAOYIOTWYV YiVETAI GTO ETTITTEDO TNG
oleTTaQng xpnoTn (user interface), p€ow KATAAANAOU AOYIOHIKOU Kal UAIKOU.

H peAéTn avaTTuéng Tng SIETTAQPAG XPNOTN ETTIKEVTPWVETAI OTNV KATAAANAN on-
HIoupyia Kai TTpocappoyn EKEIVWV TwV OTOIXEIWY TOU UAIKOU Kal TOU AOYIOUIKOU
TOU UTTOAOYIOTH, ME T OTTOIG 0 AvBpWTTOG £PXETAl O€ APEDN ETTAPN KAl ATTOTE-
Aei u€pog Tou eupuTepoU Topéa TNG ETTiKoIvwviag AvBpwTtTou-AttoAoynTh yia Tn
BeATiwon TG euxpnaTiag evog cuoThPaTog (usability).

9.1.1 Napadeiypara — EQapuoyég

H xpnoTikOTNTA piag JIETTAPNG OXETICETAI AUETA WE TNV TTANPOQOPIa TTOU TTPO-
OQEPEI OTO XPNOTN, OUVEIDNTA 1) KAl UTTOOUVEIDNTA, VIO VO EKTEAECEI MIO EVEP-
VEIA 1] VA €XEI XPOIUN avatpo@oddTtnaon. Ag TTapaTnPiooUE, yia TTapddEIyua,
TNV TTANPOQOPIa TTOU Pag divouv Ol OXEDIAOTEG VIO VA AVOIGOUUE TIG TTOPTEG
TTOU ouvavtaue TTOANEG Qopéc o€ kaTaoTAuaTa. MoéTe Tpétmel va Tpaprnoupe
Mia TTOPTA yIa VA TNV AVOIEOUNE Kal TTOTE OTTAWG TTPETTEI VO TN OTTPWEOUNE; To
MAVUHa «wBAcaTE», TTOU TTOAAEC POPEG BpioKeTal TTAVW OTNV TTOPTA, TTAPOTI
HOG TTANPOQOPEI yia TNV atmrapaitnTn evépyela, dev Yag odnyei dueca oTo va
KAvoupe autéuaTta TNV evépyeia auTr). @a ATav o EUKOAO Ol GXEDIAOTEG HE TOV
KATGAANAO oxedIaoud TNG TTOPTAG VA TTAPEIXAV OTO XPAOTN TNV avaloyn TTAn-
POPOpPIa, WOTE AUTOUATA VA EKTEAEI QUTH TNV evEpyela. ApKEi oTnv TTAEUpA TNG
TTOPTAG TTOU ATTAITEITAI VO TN OTTIPWEOUNE (WBNoN), va unv €ixe TTPOCAPUOCTE]
XEPOUAI TTapd povo Jia ikpn BIdwuévn HETAAAIKA TTAGKA, eV 0T TTAEUPd TTOU
ATTaITEITAI VO TNV TPAPRrEoupe va ixe TTpooTeBEi pia xeipoAafn.
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H avTiAnwn kdtrolag TTAnpogopiag atrod Tn JepId Tou XproTn eTTNEEAGCETAI ONUa-
VTIKG OTTO TN UETAPOPA TTOU XPNOIKOTIOIEITAI YIO TNV OTITIKA TG avammapdoTaon
KAl OTTOTEAET MIA VONUATIKI) OUVOEDH TNG EVEPYEIOG UE EVA XAPAKTNPIOTIKO EIKOVi-
010. Q¢ TTaPAdEIYUA YVWPIKNG HETAPOPAG OKEPOEITE TN XPAON TOU TTPACIVOU KAl
TOU KOKKIVOU €EIKOVIOIOU, TTOU ATTEIKOVICEI €va aKOUOTIKO OTO KIVNTO ThAEQWVO
yla va EEKIVAOOUE 1 va TEpPOTIoOUUE pIa KARon avTtioToixa. AANo TTapddeiyua,
€ival n xprion Tou €IKovIdiou TNG BIOKETAG VIO VA OTTEIKOVICOUME T OladIKaaia
aTToBNKEUONG HIOG EPYATIOG PAG OTOV ETTECEPYAOTH KEIYEVOU. [EVIKA OTO OXE-
Olaob pIag SIETTAPAG, Ol HETAPOPEG XPNOIKMOTTOIOUVTAI YIA TNV ATTEIKOVIOT HIOG
véag TTAnpogopiag f diepyaciag e KATTOIO OTITIKO QVTIKEIUEVO, TTOU CUVHBWG
gival yvwpIPo, WoTe EUKOAQ va KaTtaAdBoupe To vonud Tne.

MNa 10 oxediaopud piag ATM CUOKEUNG Kal TwV EQOPUOYWY TNG O€ Jia TpaTTedq,
avadelkvuovTal diId@opa onuavTik ¢nTHPATA WS TTPOG TO OXEDIACPO TNG Ole-
TTAQPNG PE TOUg TTEAATEG TNG TPATTECQG, TTOU TTPETTEl va dlgpeuvnBolv. MNa TTapd-
Oelypa, TToIOG €ival 0 EAAXIOTOG APIBUAG EVEPYEIWVY TTOU OTTAITOUVTAI VIO VA KAVEI
KATToI10G pia avaAnyn o€ éva pnxavnua ATM; Ti mpétrel va TTpoBAe@Bei yia va
MTTOpEl va XelpioTei éva ATM €va nAIKIwWPEVO ATOUOo TToU O¢gV €ival EE0IKEIWPEVO
ME TOUG UTTOAOYIOTEG Kal TTIBavVA va £XEl Kal TTPOBAAUATO 6PN XWPIG VA KAVEI
AGOn; T TpéTTel va TTPORAETTETAI, WOTE va aTToTPETTOVTAI TTIBAVA AavOaouEveg
EVEPYEIEG;

9.2 lNevikég apxég oxediaong dieTraPng

Katd tn didpkeia Tou oxedlaopou NG SIETTAPNG, 0 OXedIOOTAG TNG AapBavel
TTAVTOTE UTTOWN Tou OTI oXedIGlel €va aUOTNUA yIa HiIa eupUTEPN TTOIKIAIG aTO-
Hwv-xpnoTwv Kal O TrePIoPIfeTal JOVO OTOUG EUTTEIPOUG XPAOTEG. KATWw atrd
auTé TO TTPICPA N oxedialouevn dIETTA@ TTPETTEI va TTPOPRAETTEI TIC AvOPWTTIVES
1IDIITEPOTNTEG. TN TTAPAdEIYUA, N ETTIAOYA TWV XPWHATWY, TWV ETIKETWYV, TNG
TOTTOBETNONG TWV TTAAKTPWYV Kal Twv AgiIToupylwy dev Ba TTpETTel va avTifaivouv
OTIG CUVNBEIEG KAl TO XOPAKTNPIOTIKA TOU XPNOTN. AV N papuoyr atreuBuveTal
o€ ATopa NAIKIWUEVA 1] ATOHA PE €I0IKES avAYKEG, TOTE TTPETTEI VO AngBouv uTTo-
Wn Ta 181AITEPA XAPAKTNPIOTIKA TOUG. INa TTapddelyud, EQAPUOYEG YIa ATOUA UE
mpoBAAuaTa 6pacng, TTPETTEI va GUUTTEPIAGBOUV TTOAU peyaAUTEPQ €IKovidia,
NXNTIK& gnvupata avatpo@oddtnong K.4.
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O okotég TG oxediaong uiag dieTTa@ng eival n dnuioupyia 600 1O duvaTov
MO €UXPNOTWV CUCTNHATWY. 2T0 OXEDIAONO MIag SIETTAPAG TTPETTEI VO OKO-
AouBouvTal opIouEVol KavOveg, PE BIAQPOPOUG EPEUVNTEG VA €XOUV TTAPOUCIACE!
OIKA TOUG OUCTAMATA KAVOVWY TToU TTpoTEivouv va TnpouvTal. O Shneiderman
(Shneiderman and Plaisant, 2005) yia Tapddeiypa yia 10 oxediaoud piag ole-
TTAQNG TTPOTEIVEI BIAPOPOUG KAVOVES, OTTWG:

1. Opolopopgia kai ouvéTTela (consistency) oTn Asitoupyia TnG SIETTAPAS Kal
ATTOQUYN ATTPOCOOKNTNG CUUTTEPIPOPAS TOU CUCTAUATOG OTA TTAPOKATW:

1) OpoAoyia.
2) Mnvuuara.
3) Mevou.
4) OB6veg Bonbeiag.
5) MNpauuatooelpéc.
6) Xpwpa.
7) Mopon.

. ZUvTopol xeipiopoi (shortcut) yia Tn dieukdAuvan Twv EUTTEIPWY XPNOTWV:
1) ZuvTunoeig.
2) EidIka TTARKTPQ.
3) MokpoevTOAEG.

. ZUVEXNG avaTpopoddTnaon Tng katdoTtaong (informative feedback) Tou ou-
otAuatog. MNa mapddelyua 1o cUCTNPO TTPETTEI VA ATTEIKOVICEl TNV TTOPEia
eCENIENG pIag TpExouaag epyaaiag. MNa Tnv epyaaia avriypaen apxeiou, Hia
MTTdpa atTeikoviel ToO TTOOOOTO ATTO TO APXEI0 TToU £xEl avTiypagei, divo-
vTag TapdAAnAa xprioiun TTANPoYopia OTO XPAOTN YIA TO XPOVO QVAUOVIG.

4. Aidhoyol XpAOTN - UTTOAOYIOTH, TTOU TTPETTEI VO OAOKANpWvovTal O€ Aiya
Bruara.

. Mpo6BAeywn yia c@AAPOTA TWV XPNOTWY KOl TOU XEIPIGHOU TOUG.

. AuvatoTnTa avaipeong PIAg 1 TTEPICOOTEPWYV EVEPYEIWV LE EUKOAIQ.

. 'EAgyxog¢ NG aAAnAetTidpaong, amd tnv mTAsupd Tou XpAoTn Kal Ol Tou
OUCTAMOTOG.
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8. EAaxiaTotroinon Tou apiBuou Twv avTIKEIMEVWYV TToUu KaAgiTal KGBe @opd va
OUYKPATAOEI £€vag XpRoTnG otn Bpaxuxpovn VAN (Kavovag Twv 7+2 avTIKEl-
MEVWYV WG PEYIOTN aTTaiTNON TOU CUCTHMATOC yia TO OPTO TNG Bpaxuxpovng
HVAMNG Tou XProTn).

9.3 H BiBA100AKn Tkinter yia avamTuén ypagikwyv disrapwyv GUI
otnv Python

21NV evoTnTa auTr) Ba uAoTToIRocoUKE aTTAG TTapadeiyuaTa avamTuéng SIETTAPUV.
Méoa atréd Tn dnuioupyia PNVUPATWY avaTpo@odiTnoNG, KOUUTTIWY YIO TNV EKTE-
Aeon KATTOIWV BIEPYaciwV Kal TTediwV €I00dwV yia TNV eloaywyn 0£douEvwy,
Ba €xoupe TNV eukaipia va SIEPEUVACOUNE TTWG VA KAVOUUE TA TTPOYPAuMaTd
Mag TTI0 QIAIKA TTPOG TO XPNoTn, divovTag Tn duvatoTnTa aAANAETTIOpaAONS PE TO
TEPIBAANOV TWV £QAPPOYWYV POG. INa To OKOTTO auTd Ba XPNOIPOTTOINCOUE TN
BiBAI0BAKN Tkinter, TTou pag TTPOc@EPEI TTOAAEG SUVATOTNTEG VIO VO KOTACOKEUA-
OOUE YPAPIKES DIETTOPEG.

MNa va uTrop£coupE va avatTTUEOUE Ta TIPOYPAUMATA HAG XPNOIUOTIOIWVTAG TN
Tkinter, TTp€TTel va akoAouBricoupe TN BACIK TTPOYPOUMATIOTIKA AOYIKI OThV
otroia aut n BiIBAI0BAKN BacileTal. Baolkd oToixeio Tng gival Ta Tapdbupa,
Méoa OTa OTTOI0 YTTOPOUNE VO TOTTOBETHOOUNE Kal GAAQ OTOIXEIQ TTOU Pag TTo-
péxel n BIBAIOBAKN OTTwG, PnvUPOTA, €IKOVEG, KOUWTTIA K.4. Ta oToixeia autd
aTTOTEAOUV QAVTIKEIPEVA, TTOU Ta OVOPAloupe widgets. Ta tn dnuioupyia kai Tn
olaxeipion Twv AVTIKEIMEVWY AUTWY, XPENOIUOTTOIOUHME KATGAANAQ OTIYUIOTUTIO
KAAoewv TTOoU TTapéxel n Tkinter.
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Mapdderypa 1

Ac¢ &eKIViiOOUNE e TO TTPWTO TTAPAdEIYUa yia TN dnuioupyia evog PnvUPOTOG
XQAIPETIOWOU, OTTWG OTNV TTAPAKATW EIKOVA.

7 o |[= =]

Hello Greece!

ApXIKa Ba dnuioupyAooue Eva TTapdBupo e TiTAo window_test, To 01T0i0 OpwWG
Oev Ba epQaAVIOTEI APECWG. ZTO AVTIKEIUEVO aUTO Ba TTPOCBECOUNE OTN OUVEXEID
éva avTIKeipevo eTIkéTag kelpévou (Label) yia va eppavioTei éva privupa XaipeTi-
opou. [Na 1o okoTrd auTd Ba dnUIoUPYACOUE EVa OTIVUIOTUTTO TNG KAGong Label
ME TNV avaAoyn €kepaon.
MeAetrioTe TOV KWAIKA TToU akoAouBei, diaBdlovtag Ta emeEnynuaTiké oxoAia.
2TN OUVEXEIQ, TTANKTPOAOYNOTE TOV KWOIKA OTO TTPOYPANUATIOTIKO TTEPIBGAAOV
IDLE, yia va degiTe TO OTTOTEAECUA KAl DOKIJAOTE va gugaviovral Ta dIKG 0ag
MNvUpaTa XaIpeTIopoU.
from Tkinter import * #elodyel To module Tkinter
window_test = Tk()
# OnuIoupyei éva apxIkd ypagikd oToixeio —éva atrAd TTapdbupo ue PTTa-
pa TiTAou, TO oTToi0 &gV €XOUNE e@avioel akopa. MNpétel va dnuioupynBei
OMWG TIPIV @TIaxTE KATTOI0 AANO Ypa@IKO OTOIXEIO Kal gival povadikd. To
ovopa window_test 10 XpnolgoTToloUPE WG avapopd oTo TTapdbupo TTou

0Tn ouVvEXEIa Ba dlaxeIPICTOUUE VIO VO TOTTOBETACOUE TA UTTOAOITTA YPAPIKA
oToIXEia.

a = Label(window_test, text="Hello Greece!")

# dnuioupyei éva ypaiko oTolxeio pe dvoua a wg Label. H Tpwtn TTopdpue-
Tpog TnG Label cival To évopa Tou TTapabupou yoveéa dnA Tou window_test.
H deuTepn TTOPAPETPOG OPICEl TO KEINEVO TTOU Ba p@aviceTal.

a.pack()

# H pébodog pack To1ToBeTEl TO @ YpAPIKO OTOIXEIO KEINEVOU GTO TTap&Bupo
Kal EAEYXOUWE TNV EUPAVIGN TOU TTaPaBUPOU.

window_test.mainloop()

# 10 script 6a TTapapeivel evepyd PEXPI va KAgioel To TTapdBupo. H TeAeuTtaia
eVTOAN Ba eyavioel To TTapabupo
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TN ouvéxela Ba TPOTTOTTIOINCOUME KATAAANAQ Tov TTapatmdvw KWwOIKA, WOTE
va aAAGEoupe To pEyeBog Tou TTapaBupou pe TN HEBOdO wm_geometry() Kai
VO TTPOCBECOUUE €va KOUMTTI he Ovoua buttonA, xpnoigotrolwvTag 1o widget
Button. To koupTtri auté Ba TO XPNOIUOTTOIOOUNE, WOTE VA TEPPATICEl TO TTPO-
ypauua, étav To TTaTroEl O XPAOTNG.

LR r=n EoE e

Hello Greece!

from Tkinter import *

window_test = Tk()

window_test.wm_geometry("150x70+10+20")

# H pébodog wm_geometry pag emTpETTEl va aAAGEOUUE TO PEyEBOG TOU TTa-
paBUpou Kal va dNAWCOUE TIG CUVTETAYUEVES TNG TTAVW APIOTEPA YWViag
a = Label(window_test, text="Hello Greece!")

a.pack()

buttonA= Button(window_test, text="Quit", command=window_test.destroy)
# OnuIoupyei éva YPOQPIKO OTOIXEIO KOUMTTI TTOU QVAQEPETAl PE TO OVOUOQ
buttonA. H mpwTtn TTapdauerpog Tng Button cival To évopa Tou TTapabupou
yovéa dnA tou window_test. H deUtepn TTapdueTPOG Opidel TO KEINEVO TTOU
Ba ep@aviceTal TTAVW OTO KOUUTTI Kal N TRITN TTapAPETPOG Opilel TNV EVEPYEIX
TToU Ba ekTEAEOTEI OTAV TTATNOEI TO KOUUTTI.

buttonA.pack()

# H péBodog pack totmoBetei 1o ypagikd oToixeio buttonA oto Tapdbupo Kai
eEAEYXOUME TNV EPPAVICH TOU TTapaBUpou.

window_test.mainloop()
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Mapddeiypa 2

XpnoipoTtroiwvTag 1o widget RadioButton, TTou xpnoigoTrolgital yia va €l0dyou-
ME TTOANQTTAEG €TTIAOYEG, Ba dNUIOUPYACOUME £€va PIKPO quiz YWWOoewV. Av n
etmAoyn €ival AavBaopévn, Ba TTPETTEl va eppavideTal Eva privupa AdBoug, evw
av n atravtnon gival cwaoTh Ba epavidetal éva pAvupa emppdBeuong. EmimTpo-
00¢Ta, Ba TTpooBEcoUNE £va KOUNTTI yia €000 aTTO TO quiz, OTTWG PAiVETAlI TNV
TTAPAKATW EIKOVQ.

7% o= =

Mo TwoAn eivar ywwoTh Yo To peupa Tou Eupimou;

Xohkibo

Matpa

Kowg

Kopdaha
Bohog
‘Efobog

NaBog omavtnon :f Zovampoonabno:

NéaBog amavtnon :f Zovompoonabnos

# -*- coding: utf-8 -*-

from Tkinter import *

root = Tk()

¢ = IntVar()

c.set(0) # apyikotToinaon €TmAOywVY

towns = [
("XaAkida",1),
("MaTpa”,2),
("Xavid",3),
("KaBaAa",4),
("BoAog",5),
("E€0d0¢",6)
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def ShowChoice():

# ouvapTnon TTou opilel TIG evépyeleg TTOU Ba ekTeAeaTOUV avAAoya HE TNV
€AoY TTou Ba KAVEl O TTAIKTNG TOU TTaIXVISIoU

if c.get()==6:
root.destroy()

elif c.get()==1:
Label (root, text= 'M1pdpo!! ZwoTtd amdvinoeg. Képdioeg 10 movToug).
pack()

else:

Label (root, text= 'Ad6og atmdvinon, ZavarmmpooTddnaoe').pack()

Label(root, text="lNoia TT6AN civai yvwoTA yia 1o peupa Tou Eupitrou;",
justify = LEFT,
padx = 20).pack()
for txt, val in towns:
Radiobutton(root,
text=txt,
indicatoron = 0,
width = 20,
padx = 20,
variable=c,
command= ShowChoice,
value=val).pack(anchor=W)
mainloop()
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Mapddeiypa 3
2ag éxouv avaBéoel Tn dnuioupyia evog TTaixvidioU yvwoewy, OTToU o€ KABE

TTATNUA VOGS KouuTTIoU Ba opideTal Tuxaia o apiBudg Twv Bnudtwy (1-6) TTou Ba
Kével To IGVI TOU TTAIKTN.

76 E=S[EcE[>)
N

Mérra o vo aikzi! |

Mpoywpa Tpia BApaTa To TWOWVL

# -*-coding: utf-8 -*-
from Tkinter import *
from random import randint
window= Tk()
text= Text (window, width = 2, height =1)
#opicel TN Aeukn) TTEPIOXT TTOU Ba ep@avifeTal 0 apIBPOS Twv PNUATWY TTOU
Ba kavel 1o méVI
text.pack()
def roll():
#ouvAapTtnan TTou opilel TIG EVEPYEIEG TTOU TIG 0dnyieg TTou Ba euPavIGTOUV
avAaAoya Je Tov apiBuo Twv PNUATwWV.
text.delete(0.0, END)
a=str (randint(1,6))
text.insert(END,a)
if a=="1"
w=Label(window, text="Tlpoxwpa éva BrAua 1o TovI')
elif a=="2"
w=Label(window, text="Tlpoxwpa duo BriuaTa 10 TOVI')
elif a=="3":
w=Label(window, text="Tlpoxwpa Tpia BriuaTa 1o TTIoVI')
elif a=="4"
w=Label(window, text="Tlpoxwpa 4 Brpara 1o mMovI')
elif a=="5"
w=Label(window, text="Tlpoxwpa TévTe BAPaTa TO TIOVI')
else:
w=Label(window, text= Tlpoxwpa £¢I BripaTa 1o TTIOVI')
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w.pack()

return a
buttonA = Button (window, text = 'Tdrta yia va TTaigeig!', com-
mand = roll)
# OnuIoupyei éva YPOQPIKO OTOIXEIO KOUMTTI TTOU QVAQEPETAl PE TO OVOUOQ
buttonA. H mpwTtn Tapdauerpog Tng Button cival To dvopa Tou TTapaBupou
yovéa dnA Tou window. H d€UTepn TTApAPETPOG 0Opilel TO KEiUEVO TTOU Ba l-
@avieTal TTAVW OTO KOUWTTI KAl N TPITN TTOPAUETPOG OPICEl TNV EVEPYEIQ TTOU
Ba ekTeAeoTel OTaV TTATNOEI TO KOUNTTI dnA. KaAei TN ouvdpTtnon roll () TTou
OnNUIoUPYACAUE TTAPATTAVW.

buttonA.pack()

# H uéBodog pack TotroBetei TO ypaikd oTolixeio buttonA oto TTapdBbupo Kai
eEAEYXOUNE TNV EPPAVION TOU TTapaBUpovu.
window.mainloop()

Mapddeiypa 4. Eicaywyr dedouévwv

MoAU ouyva xpeldleTal o€ pia epapuoyn va diafdooupe kKaTTola dedopéva aTmo
TO TTANKTPOAGYIO, EUPAVICOVTAG OTO XPNOTN HIG QOPHa EI0aywyrG OEOOUEVWV.
2Tn ouvéxela Ta OedoPEVA AUTA PTTOPOUME va Ta XPNOIUOTIOINCOUNE OE K-
TTOIOUG UTTOAOYIGHOUG 1) OTTAG VA Ta EUPAVICOUE OTNV 080vN TOU UTTOAOYIOTH).

First Name|
Last Name

MNa v elcaywyr] dedopévwyv XpnolpoTroloupe Ta widgets Entry, Ta otroia dnui-
oupyouv éva TTACICIO JECT OTO OTTOI0 O XPNOTNG UTTOPEI VA EI0AYEl YIA YPOUUA
Kelpévou. INa va uTmopECouEe va £XOUNE TTPOGRACN Kal Va SIABACOULE Ta TTEPI-
EXOMEVO TTOU €10AYEl O XPNOTNG XPNOIPoTToIoUpE TN YEBodo get().
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270 TTAPAdEIYHa TTOU aKOAOUBEl xpnoiuoTrolouue duo tedia Entry yia va €I-
odyoupue 1o 6vopa (fname) kai To €TmiBeTO (INnAame) evog pabnTr. ZTn Ouvé-
XEIa XpnaoiuoTtroloUue dU0 KOUMTTIA, To Quit yia va TEPUATIOEI TO TTPOYPAUUA
Kal To KOuuTTi Print yia va eu@avioTouyv Ta Treplexopeva. To kouuTtri Print 6tav
TTaTnBei, KaAei TN ouvdptnon show_eisodo() TTou €xoupe dnuioupyroel. H
ouvaptnon xpnoiyotrolei Tn péBodo get() yia va diapdaoel To évoua fname.
get() ka1 1o €miBeTO INname.get(0) evdg pabntr Kai Pe Tn xperon Tng print eu-
@avi¢ovtal oTn ouvéxela atnv 08évn Tou uttoAoyioTh. MNa va diaypdyouue
Ta oTOIXEIO ATTO TN POPUA, WOTE Va €I0AYOUNE Eava vEQ OTOIXEIO XpNOIWO-
TTol00pE TN pEBodo delete() yia diaypaer). H péBodog grid() xpnoipoTroigi-
TAl YIO VO OPYOVWOEl KATA YPOAUUES KAl OTAAEG TNV EUPAVION TWV YPAPIKWYV
avTikeinévwy (Label, Entry, Button) Tou gp@avifovral oto Trapddupo.

from Tkinter import *

def show_eisodo():
print "First Name: %s\nLast Name: %s" % (fname.get(), Iname.get())
fname.delete(0,END)
Iname.delete(0,END)

window = Tk()
Label(window, text="First Name").grid(row=0)
Label(window, text="Last Name").grid(row=1)

fname = Entry(window)
Iname = Entry(window)
fname.grid(row=0, column=1)
Iname.grid(row=1, column=1)

Button(window, text="Quit', command=window.quit).grid(row=3,
column=0, sticky=W, pady=4)

Button(window, text='Print', com-
mand=show_eisodo).grid(row=3, column=1, sticky=W, pady=4)
mainloop( )
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ApaocTtnp1oTnTES - EpWTAOCEIG - AOKAOEIG KEQAAQiou
9.4 ApaocTnpIoTNTEG
Apaoctnpiétnta 1

TpotrotroIRoTe KATAAANAQ TOV KWAIKA Tou 1°Y TTapadeiyuaTtog yia 1n dnuioupyia
MNVUPATWY, WOTE va eP@avioeTe Ta OIKA 0ag pnvuuarta ue Xprion tou Label.

ApaocTtnpiéTnTa 2

TpotrotroiRoTe KATAAANAQ TO 2° TTAPAdEIYUA, TTOU TTOPOUCIACTNKE TTAPATTAVW,
WaoTE va dnuIoupynoeTe To DIKO 0AG qUIZ YVWOEWV.

ApaoctnpiétnTa 3

AokipdoTe 010 4° TTapdadelyua, TTou TTAPOUCIACTNKE TTAPATTAVW, VO EUTTAOUTIOE-
TE KATAAANAQ TN @OpUa EI0QYWYAG OTOIXEIWVY, WOTE VA EI0AYOVTAI KOl OTN OUVE-
XEIQ va gu@avifovtal TTEPICTOTEPES TTANPOPOPIES YIa TO HadNTH, OTTWG TO TP KA
Kal n 1d¢n Tou, N nAIkia, To @UAo, o M_O Twv Babuwy TpIPfAvou K.d.

Av BEAeTE va BpeiTe TTEPICOOTEPES TTANPOPOPIES YIA TIG dUVATOTNTEG TTOU HAG
TTapéxel N BIBAIOBNKN Tkinter €TTIOKEPTEITE TIG TTPOTEIVOUEVEG TTNYEG KABWG Kal
TN BonBeia Tou Tkinter TTou ival diaBéoiun otnv I0TooeAida NG Python.

9.4.1 EpyaoTnplakéG AOKNOEIG
Aoknon 1

Emoke@teite TO dIKTUGKO TOTTO UTTOCTNPIENS TNS BIBAIOBAKNG matplotlib hitp://
matplotlib.org/examples, TTOU XpPNOIYOTTOIEITAI yIA TNV OTITIKOTTOINON &&¢OOUE-
vwyv. Agite pepikd EToipa TTapadeiypaTta kal oudntrioTe oTn TA¢n yia TIg duvaro-
TNTEG TTOU pag divel n BIBAIOBRAKN, TTpoypapuatifovrag o yA\wooa Python kai
yla TNV agia TTou £X€l N OTITIKOTTOINON TWV 8edOUEVWY. AWOTE XOPAKTNPIOTIKA
TTOPAdEiyUATA. ZTN OUVEXEID HEAETAOTE TA £TOIPA TTAPADEIYHOTA OTITIKOTTOINONG
OTATIOTIKWY O£DOUEVWY Yia TN dnuioupyia evog ypagAuaTog mitag (pie).
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EmrékTaon Tng doknong

AKOAOUBAOTE TIG 0BNYiES yia TNV eykaTdoTaon NG PIBAIOBAKNG av xpelaaTei, avaloya
ME TO TTPOYPANMATIOTIKO TTEPIBAAAOV Kail To AZ Tou uttoAoyioTh oag. MNa TTapddeyua
oe NZ Debian\Ubuntu apkei n: sudo apt-get build-dep python-matplotlib yia va
eykaTaoTadei N BIBANIOBAKN padi e OAeG TIG AAAEG BIBAIOBNKES TTOU GUOXETICETA.

2TN OUVEXEIQ TPOTTOTTOINCTE TO TTAPADEIYUA OTITIKOTTOINONG DEDONEVWYV HE TTITA,
WOTE VO ATTEIKOVIOTOUV, OTTWG OTNV €IKOvVA, Ta dedopéva ToU TTAPAKATW TTPO-

BAAuaTOC.

- [music preferences|

ek -

21NV €IKOVA QAIVETAI N OTITIKOTTOINGN TwV OedOUEVWY TOU TTAPOKATW TTPORAR-
MoTog o€ TiTa, pe aglotroinon Tng PiIBAI0BrKng matplotlib kai xprion Tng pie() kai
ME QUTOUATN ATTEIKOVION TWV TTOCOOTWV.

MpéBAnua (atréd 1o BiBAio MabnuaTtikwyv B’ Muuvaaiou).

Mia dIoKOYypPaQIKN €TAIPEIG TTPOOTTIADEI va ETTEKTEIVEI TIG TTWAATEIG TNG OE €£QN-
Boug. MpoTou va eTTevdUael O€ €idn JOUCIKAG TTOU TTPOTILOUV 01 JaBnTEG, aTTo-
@aaifel va kavel pia épeuva avapeoa oe 200 pabntég mou eéAe€e Tuyaia aTr'
OAn Tnv EAAGBA. O utrelBuvog, TTou éKave Thv €peuva, TTapouciace oTo dieubu-
VT TNG ETAIPEIOG TO TTAPAKATW dEDOUEVA:

168



Kep.9: E@. og yAwooa mpoypauuariouou ue xpnon API

60 pabnTég TPOTIUOUY TO Naikd
40 padbnTég TTPOTIPOUV TO Rock
15 paBbnTég TTPOTIPOUY TO Metal
30 pabnTég TpOoTIYOUY TO Pop

25 pabntég TPOTIYOUY TO Hip hop
30 pabnrég dnAwaoav aAAo

9.5 ZuvTopa Oéuata yia cu{ATNOoN TNV TA¢N

AlaBdoTe Ta TTapakdTw BEparta Kar avamTugTe oTn TAEN TIG TTPOTACEIS 0OG. TeK-
MNpIWoTE avaAoya TNV ATTown 0ag.

Oéua 1

2€ €va £EutTvo TNAEQWVO TTO0EG KIVAOEIG XPEIGdoVTal VIO VO KAVOUNE Mia KARON
aT1Td TO EUPETNPIO; ZE OXEDN ME Eva «TTaPadooiakd» KIvNTO TNAEPWVO gival TTIo
ouvBeTn | o ammAf diadikacia; Ti Ba TTpoTeivate yia va BeATiwoeTe T dladika-
oia auTth;

Oéua 2

Moia cikovidia TTIOTEUETE OTI €ival T TTIO KATAAANAQ va XPNOIPNOTTOINCOUUE O€
MIa epappoyn yia va dnAWOOUNE OTO XProTn OTI JE QUTA UTTOPEN avTioToIXa: va
aAAGEel TN YAWooa ypa@ng atmo 10 TTANKTPOASYIO, VA EKTUTTWOEI €V KEIWEVO,
va ¢ntAoel BonBeia yia Tn Xprnon Tou, va avalntioel éva oToixeio, va diaypdyel
éva oToIXEio;

Oéua 3

2TIG UTTNPETieG TPATTECAG €EUTTNPETNONG TTEAATWY, TTPOCTIOETAI WG VEQ UTTNPE-
oia n duvaToTNTa TTANPWUAG AOYapPIAoHWY ThAEQWVWYV pEow Twy ATM pe au-
TOMOTA XPEWON TOU AoyapiaouoU Tou evdlapepopevou TTeEAATN. AaupavovTag
uTTOWn 0ag Toug Bacikoug Kavoveg Tou Shneiderman, TTou TTAPOUCIACTNKAV
oTnV evoTNTA VIO TO OXEDIAONO PIag SIETTAPAG, va avaTTTuxBei otn Tad¢n oulnTn-
on ME BAoN Ta TTAPOKATW EPWTAMATA:
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e [Mola cival Ta Bacikd oToIXEia TTPOCOXAG TWV OXEOIAOTWY TNG EPAPHOYNS
yla T véa auTh utrnpeoaia g Tpdmedag, WOoTe va PN yivouv Adn katd tn
dladikaaoia TTANPWUAG;

e [Mw¢ pytTopouv va atoTpatrolv AdOn Katd Tnv €icodo TG TAUTOTNTAG TOU
AoyaplaapoU TnAe@wvou, TTou Ba TTANPwOEi;

e [Mwg o TeAdTNG Ba yvwpilel 6T TEAIKG n diadikacia TTANPWPAS OAOKANPW-
Onke pe emTUXIA;

9.6 EpwTtnoe€ig - AOKNOEIG
EpwTthoeig
1. Ti gival n emmiKovwvia avBpwTTou UTTOAOYICTH;
2. Ti gival n dieTagn xpnoTn;
3. Ti gival n euxpnoTia CUCTAPATOG KAl TTOIO BACIKA XAPOKTNPIOTIKA £XEI Eva
oUOTNUO PE QUENUEVN EUXPNOTIA;
4. Molol gival ol BacIKOi KAVOVEG YIa TO OXESIAOUO HIOG DIETTOPNG;
5. Ti givai o1 SIETTAPES TTPOYPAPKATIOHOU e@apuoywy —Application Programming
Interfaces (APIs);
6. 2e Tl pag xpnoipevel n BiBAIcBAKN Tkinter Tng Python;
7. Mwg ptropolue va eP@aviocoupe éva atmAd PAVUHPO avaTtpo@odoTnong
TIPOG TO XPROTN e Xprion Tng Tkinter otnv yAwooa Python;
8. Ze T yag xpnoipevouv Ta RadioButtons;

Zovoyn Ke@aAaiou

21NV evOTNTA QUTH apXIKG TTpooEyyioauE TIG BACIKES ApXEG oxediaong dIETTAPNG
Kal UAoTToINcauE atmAd TTapadeiyuata avatTuéng SIETTAQWY, XPNOIKMOTTOIWVTOG
T BIBAI0BRKN Tkinter Tng yAwooag Python. BIBAIOBAKN TTOU PaG TTPOCPEPE!
TTOAAEG BUVATOTNTEG VIO VA KATOOKEUAOOUNE YPAPIKES DIETTAPES. MEoa aTTd TN
dnuIoupyia UNVUPATWY avaTpo@odoTnoNG, KOUUTTIWY YIO TNV EKTEAEON KATTOIWV
Olepyaoiwy Kal TTediwv 1000wV yia Tnv elocaywyr] dedouévwy, dIEPEUVACAUE
TTWG VA KAVOUUE TA TTPOYPAUUATA HOG TTI0 GIANIKG TTPOG TO XPAHOTN divovTag Th
ouvaTtoTnTa aAANAeTTIOpaong e 1o TTEPIBAAAOV TWV £QAPUOYWYV HAG.
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10. Bdoeig dedopévwv
Eicaywyn

2710 KE@AAaIo auTtd TTpooeyyifovTal BEuaTa TTOU apopouv oTh dnuioupyia Kal
dlaxeipion Baoewv Aedopévwyv péoa atrd evioAég Tng yAwooag Python.

‘Evag ouvnBiopévog TpOTTog atrobrikeuong 6€O0UEVWY GTOV TTPOYPAUHUATIONO
gival autdg TTOU XPNOIYOTTOIEI apyxeia. Tov TPOTTO AuTO TOV YVWPICOUE TOOO OTN
B' 14¢n 600 kal o€ TTponyouueva Ke@AaAaia autou Tou BiBAiou. O TpdTTOC QU-
TOG €ival IKavoTroINTIKOG JOVO, OTav Ta deBOPEVA Eival OXETIKA TTEPIOPIOUEVA OE
MéyeBOG, atmAd kal XpnolpoTtrolouvTal atmd Aiyoug xproTteg. Otav Ta dedopéva
gival TTOAUTTAOKA Kal UTTAPXOouUV TTOANOI XproTeg, TOTE N ATTOBNKEUOT TOUG O€
éva PuOVo apyeio R oe TTOANG apxeia TTapouaidlel TTOAAG TTPoBAANATA, TO OTTOIO
AUvouv ol Baoeig Asdopévwvy.

Mia Bdon Aedopévwv-BA (Data Base) atroteAei pia cuAloyr dedouévwy e
uwnAo6 Babud opydvwong. AvattéoTTacTo TUAKA HIaG BAong dedoPévVV OTTO-
TeAEl éva TTOKETO TTPOYPAUMUATWY AOYIOMIKOU TTou ovouddetal 2uoTtnua Aiayei-
piong Baong Acdouévwy — ZABA (Data Base Management System), 1o otroio
emTpétel TN dnpioupyia Tng BA kai Tn Siaxeipion Twv 0eBOUEVWY TTOU TTEPIEXEI,
KpUBovTag TNV TTOAUTTAOKOTNTA TNG ATTO TO XPNOTN.

A1baKTIKOI OTOXOI
MeTd Tn HEAETN TOU KEQaAaiou Ba PTTOPOUE va:
® TTEPIYPAPOUNE TOUG BACIKOUG TUTTOUG BEBOPEVWV TTOU XPNOIKOTTOIE N PBI-
BAI0BnKN Tng Python, sqlite3, yia Tn dnuioupyia kai diaxeipion BA
e TTepIypa@oupe To MovtéAo Acdopuévwy Kal Ta ETTITTESA TOU
® XPNOIYOTTOIOUUE TIG BACIKES EVTOAEG yIa T Onuioupyia piag BA

® XPNOIPOTTOIOUNE TIG BACIKEG EVTOAEG yIa Th dnpIoupyia VoS TTiVAKA O€ IO
BA

® XPNOIYOTTOIOUNE TIG BACIKEG EVIOAEG YIA TNV €I0QYWYH, TPOTTOTTOINGN Kal
dlaypa®n eyypagwy o€ Eva TTiVaka

e YpnolipoTtroloupe TapaAllayéc Tng evioAng SELECT yia tnv avalnTtnon
oToIxeiwv o€ pia BA.

e dIaypAPouUE Evav TTIVAKA.
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A€geig KAe1B14

Bdon dedopévwy, HOVTENO BEDOUEVWY, OXEOIAKO JOVTEAD Bedopévwy, sqlite3,
€1I00YWYN, TPOTTOTTOINGN Kal diaypar 0edoUEVWY, TTIVAKAG.

Ai1dakTIKéEG EVOTNTEG

10.1 Ava@opd oto MovTéAo Aedopévwv

KdabBe BA akoAoubBei £va oUoTnua opydvwaong Kal CUCXETIONG Twv OEQONEVWIV
TNG, TTOU OVOUAZeTAl HOVTEAD OEOOUEVIWY. ZUVETTWG £VA OVTENO OEDOUEVWYV KO-
Bopilel Tov TPOTTO TTOU OpyavwvovTal Ta OedoNEVa, KABWG ETTIONG KAl TOV TPOTTO
ME TOV oTToi0 auTé oxeTiCovTal HETALU Toug. 'Eva Baoikd ocuoTatikd evog HOvVTE-
Aou dedopévwy gival 0TI TTapéxel akpifeia avarmapdoTtaong, dnAadn Ta aToixEia
KAl Ol CUOXETIOEIG TOUG MTTOPOUV VO EPUNVEUTOUV ME €va Kal Jovadikd TPOTTO.
Etriong 10 povTéAo dedopévwv TTapEXEl TO JECO PE TO OTTOI0 N opdda avamTuéng
Miag BA, tTou iowg atroTteAcital atrd dTopa e SIaPOPETIKEG YVWOEIG KAl IKAVOTN-
TEG, OTTWG YIa TTOPAdEIYUa atrd AoyIoTEG, TTpdowTTa TNG AlelBuvong, TTpoypap-
MOTIOTEG, va £Xouv Tn duvaTOTNTA VA ETTIKOIVWVOUV PETAEU TOUG.

2710 TTapoév Ke@aAaio Ba aoyxoAnBbouue pe TIC ZxeolakéG Baoeig Aedopévwv
(Relational Data Base), o1 otroieg Bacifovtal 0TO avTiOTOIXO OXECIOKO UOVTEAO
0edopévwy. ZUPQWVa Pe auTd, Ta Oedouéva opyavwvovTal o€ mivakeg (tables i
relations) o1 otToi0I OXETICOVTAI HETAEU TOUG pE ouoxeTioeic (relationships). ‘Evag
TVAKAG aTTOTEAEITAlI ATTO YPAPUES KAl OTAAEG, OTTOU TOTTOBETOUME Ta GTOIXEIQ
o€ opICOVTIa Kal KABETN Hop@r. KABe ypapun TTePIEXE! TIG TTANPOYOPIES Yia éva
oToIXEio Tou TTivaka Kal attoKaAgiTal eyypa@n (record). KdBe otAn Xapaktnpidel
KATTrola 1810TNTA TOU TTIVAKAO KAl ATTOKOAEITAI YapakTnpioTIkO (attribute) i medio

(field) k&Be eyypagng.
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Mapaderypa

XapakTnpIoTIKG A TTedio

VAN

Code | Firstname |Sumame “Birth | Phone
A234 | Mauhog 216npomouhog | 11-03-96 | 6943456456
MAe10deg-eyypagés —>| A345 | Tewpylog | NTaAdpag 08-05-96 | 6973456782
\\ B456 | Nik6haog | Afuou 02-02-96 | 6973245678
B654 | Auahia KaBaen 18-07-96 | 6974356932

Mivakag: Student

KdaBe povTéNo OedOUEVWV EXEI MIO APXITEKTOVIKA TPIWV eTITTEdWYV. Ta €TTiTTE-
da auTa eivat:

e To E¢wTepiko emmitredo (external level), n éwn Tng BA atmd TOUG XprOTEG.
e To Evvoioloyiké etritredo (conceptual level), n Aoyiki éwn Tng BA.

e To ®uaiké emimredo (internal level), n QuoikA opydvwaon Kal amobAKeuan
TWV O£OOUEVWV.

To e§wTepiko eTmiTredo TTEPIAAUBAvEl OAEG TIG OWeIG (Views) TNG BAong dedopé-
VWV TToU €X0uV ol dId@opol XPHOoTeS. To eEWTEPIKO eTTITTESO €ival OUTIACTIKA O
TPOTTOG e Tov oTToio BAETTEI 0 KABE XproTNG Ta TTEPIEXOPEVA TNG Bdong. 'ETol,
yia Tapadeiyua, AAAeg TTANpo@opieg BAETTEI TO AoyIoTrpIo Kal AAAES N diaxeipi-
On UAIKWV.

To evvoloAoyIKO TTiITTEDO TTEPIAAUPBAVEI TN TUVOAIKN Aoyikr opydvwaon Twv O¢-
OOUEVWY TNG BAONG OEDOUEVWV. Z€ QUTO TO ETTITTEDO TTEPIYPAPOVTAI AVAAUTIKA
Ta 6edopéva KaBwG Kal 0 TPOTTOG JE TOV OTTOI0 AUTA GUOXETICoVTal HETAEU TOUG.
2TO €VVOIOAOYIKO ETTITTEDO, TOU OXECIOKOU UOVTEAOU TO OTTOIO Ba XPNOCIUOTTOIN-
Ooupe, TreplypdgovTtal 6Aol oI TTiVaKeS TNG BAang 0edouEVWY KaBwg Kal 0 TPO-
TTOG UE TOV OTTOI0 CUOXETICOVTAI ETAGU TOUG.

To @uUOIKO £TTiITTEDO TTEPIANAUPBAVEI TN QUOIKA ATToBrKEuan Twv dedoPévVwyY O€
apxeia Tavw o€ QUOIKA Péoa atroBrnkeuong, OTTWG I TTOPAdEIYUA OE OKAN-
poug dioKoug.
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~. 1

ENNOIOAOIIKO EvvoioAoyiké
ENINEAO ZXAHA
y N
\ 4
PYZIKO E .
EMINEAO CWTEPIKO
Zxnua

Eikéva 10-1. ApXITEKTOVIKN TpIWV eTITEOWV OTIC BA

10.2 Eicaywyn otn diaxeipion Bdoswv Aedopévwyv pe
TTPOYPOAUMATIONO

‘Exel avapepBei 611 Ta dedopéva piag Bdong Asdopévwyv atrobnkelovTal pe KA-
TTOI0 JOPYN ApXEiwv, 0€ QUOIKA PHECA aTTOBAKEUONG. AUTO ETTITPETTEI OE YAWO-
O€EG TPITNG YEVIAS va ITTOPOUV VA BIOXEIPIOTOUV TA OTOIXEIO PIOG OXETIOKAG BA.
Z1nv TPaEn BEPRaia, n diaxeipion Tng BA yivetal yéoa atmé 1o ZABA.

Tn dekaetia Tou 1980 €yive TTpooTTdBeia va dnuioupynBolv €IBIKEG YAWOOES
TTPOYPAPPATIONOU oI OTToieg va cuvepyalovTal pe Bdoeig dedopévwyv Kal va
gival eUKOAO va TIG XPNOIYOTIOIOOUV KAl aTTAOI XPHOTEG, XWPIG EIDIKEG YVW-
o€IG TTpoypapuaTionoU. O1 YAWooeg auTéG ovoudoTnKav YAWOOES TETAPTNG
YeVIag (4GL). 210 XEIPIOPO OXEOIOKWY BAoswy dedopévwy eTTIKpATnoe n SQL
(Structure Query Language-Aopnuévn YAWOOO EPWTATTIOKPICEWV).

10.2.1 H yAwooa SQL

H yAwooa SQL &ekivnoe atmod Ta epyaocTipia Tng IBM kai Tutrotroiiénke 1o 1987
(ANSI SQL). O1 d1a¢popol KATAOKEUAOTEG AKOAOUBOUV TO TTPATUTTO AUTO, OAAG
TTAPAAANAQ €TTEKTEIVOUV TIG dUVATOTNTEG TNG YAWOOOG PE TNV €1I0aywyn VEWV
EVTOAWV Kal ouvapTAcewv. H yAwooa auth gival TTpocavatoAiouévn ot dla-
XEipion oxeolakwy Bacewyv dedopEVWY Kal OXI GTOV KAAGIKO TTPOYPAUHATIOUO.
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‘ET01, 8¢ diabéTel douég emAoyng TUTTou AN ... TOTE (if ... then ...) | douég
emavaAnyng. Mapéxel Opwg Tn duvatoéTnTa TTPOcRacng oTa oToixeia TG Baong
AedopEVWY, PTTOPEI va eKTEAECEI APIBUNTIKES Kal AOYIKEC TTPAEEIC, va XEIPIOTEL
oupBoAlooeipég (strings), KaBwWG Kal va TTapdayel ava@opég (ekBETEIG) og oTTola-
OATTOTE HOPON.
H yAwooa SQL Trepiéxel U0 Yépn:
e Tn MAwooa Opiopou Aedopévwy (Data Definition Language -DDL), TTou
XpnoiyoTrolgital yia Tn dnuioupyia Tng dopng Tng BA.
e TnMwooa Xeipiopou Agdopévwy (Data Manipulation Language -DML),
TTOU XPNOIPOTIOIEITAI VIO TNV EI0aywyr, dlaypar], evnuépwaon, avalntnon
Kal Tagivounaon dedopévwyv NG Bdong 6£dopEVWV.
H SQL eival e0KoAn oTnv ekuddnon Kal PTTopEi va XpnolhoTroindei kKal atmo
aTTAOUG XPNOTEG UETA ATTO £EACKNON.
MNa Tapdadelyua n eVioAn:
SELECT Name, Phone
FROM customers
WHERE City = "Adpioa”

Ba egugavicel TO Gvoua KAl TO TNAEQWVO TwV TTEAATWYV TTOU TTEPIEXOVTAI GTOV
Tivaka customers kai gival atmd Tn Adploa.

10.2.2 H BiBA106kn SQLite Tng Python
H SQLite cival éva uotnua Alaxeipiong Bdoewv Aedouévwyv cupfard pe 1o
ISO SQL pe xapaktnpIoTIKA OTTWG:

e Ae xpeiadeTal Kapia puBuIon.

e ATroOnkeUel pia Baon Aedopévwy o€ £va Povo apyeio.

e Eival egaipeTikd ypriyopn, yia Aoyiké GyKo eyypapuv.
H SQLite eival ypapuévn oe C kai gival To eupuTepa diadedopévo eAeUBEPO OU-
omnua ZABA. O kwdikag Tng SQLite gival eAeUBepOG yia XpAonN yia OTTolovor)-
moTe OKOTIO (public domain), euTTopIKG A IBIWTIKO Kal utTooTnpEifeTal atmd pia
MEYAAN KolvoTnTA.
H SQLite utrooTtnpiel Trévte TUTTOUG OEDOUEVWV:

e NULL AvTitrpoowTrelel To "TiTrota" (0X1 TO UNOEV).

¢ INTEGER Aképaiog.
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e REAL lMpayuaTikog (dekadikoi apiBuoi).

o TEXT Kéeipevo.

e BLOB xpnoipotroigital yia Tnv ammoBrikeuon duadikwy. apxeiwv KABe TUTTOU

(TT.X. pWTOYPAPIES).

H SQLite ptropei va xpnolyotroindei wg autévopo Trpoidv, aAAd Kal péoa atrd
™ yAwooa Python, 6mwg Ba yvwpicouue oTo TTAQICIO TOU KEPaAaiou auTou.
H evowpdtwon Twv Asiroupyiwy Tng SQLite og éva mpdypappa Python yivetai
€lodyovTag oTnv apxrn Tou TN dAwaon:
import sqlite3

10.3 Anpioupyia j cuvdeon pe pia Baon Aedopévwy otnv Python
H dnuioupyia piag véag kevg Baong dedouévwy o€ Eva TTpdypaupa Python pe
xpron ¢ SQLite ival TTOAU atTAR:

ApxIkd gilcdyoupe Tn BIBAI0BRAKN SQLite

import sqlite3

H dnuioupyia | ouvdean ue pia BAan OeOOUEVWV ETTITUYXAVETAI JE TNV EVTOAN:
conn = sqlite3.connect('example.db’)

H trapatrdvw evtoAf dnuioupyei E€va avTiKeEiuevo xelpioTh TTou Ba cuvdoeBEi e
TO apxeio TTou TrePIEXEl TN Bdon dedouévwy example.db. Av dev uttdpxel TEToI0
apxeio, dnAadn dev uttapxel n avagpepouevn BA, 161 Ba dnuioupynBei pia véa
Baon dedopévwy Pe autd 1o dvoua. H Bdon Ba dnuioupynBei aTto @dakeAo TToU
utTdpxel kai n Python, evw av emBupolpe va atrobnkeuTei o€ KATTOI0 dIAQopE-
TIKG PAKkeAO Ba TTpETTEl va TO dnAwaooupe padi pe To dvoua TnG BAong, 6TTwG yia
TTapAdEIyua:

conn = sqlite3.connect('c:/SQL/example.db")

Av B€éAoupe va dnuIoUpPYHoOoUNE TTPOCWPIVA OTNV KUpIa PvAun TN Bdon dedopé-
vwy, TOTE Ba YPAWOUE:

conn =sqlite3.connect('c:/SQL/example.db:memory")

TéNog, 01O Ovoua Tou apxeiou TNG BA ptmopouue va dWooulE OTTOIa ETTEKTAON
BéAoupe (A xwpig eTTékTaon), aAAG KaAd cival va xpnoiyoTroloU e €ite 1o .db gite
10 .8ql.
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MeTd Tn dnuioupyia TnNG ouvdeong e mn BA, xpeialdpacTe Tn dnuioupyia vog
QVTIKEIMEVOU TUTTOU cursor HECw Tou oTroiou Ba aAAnAemmidpouue pe TN BA,
OTTWG yIa TTapadelyua, av BEAoUUE va TTPOCBECOUNE EYYPAPEG:

curs = conn.cursor()

MeTd kai Tn dnuioupyia ToOU avTIKEIMEVOU CUrsor, JTTOPOUNE VA EKTEAECOUE WIa
evtoAr) SQL péow Tng evioAig .execute(). Tig evioAég SQL dev €xel onuacia av
TIG ypdwoupe pe TTeCd n ke@alaia ypduuaTta, aAAG 0To KEQAAQIO QUTO OI EVTOAEG
ypdoovtal pyge KEGAAAIA ypdupara yia va {exwpifouyv.

210 TEAOG TNG epyaaiag pag, Ba Tpétel va BupnBoupe va KAgiooupue Tn oUvOEoN
KaBwg Kal TO AVTIKEIPIEVO CUrsor JE TIG EVTOAEG:

curs.close()

conn.close()

10.4 Eicaywyn, evnpépwon Kai diaypagr dedopévwyv

H Baon dedopévwv example.db 1Tou éxoupe dnUIOUPYNOEl, JE TIG EVTOAEG TNG
TTPONyouuEVNG TTapaypd@ou, cival Kevr) Kal dgv TrepiExel dsdopéva. MNa va €l-
oaydyoupe oplopéva dedopéva, ag PacloTolpe oTo TTapddelyua piag BA 1Tou
XPNOIUOTIOIEITAI ATTO MIO ETAIPIO PETAXEIPIOPEVWV AUTOKIVATWY. TN BA auth
BEAoupe va dnUIOUPYNOOUKE €vav TTIVOKQO TTOU VA TTEPIEXEI TA OTOIXEIQ TWV QU-
TOKIVITWYV TTOU DIaBETEI N ETAIPIA.

H dour Tou Tivaka eivai:

Medio Meprypagn ToTrog
. KwdIKOG eyypa®nig ,
A
d (QUEWV APIBUGC) KEPAIOS
firma Mapxa (E’py. . Keipevo
KATOOKEUNG) —HOVTEAO
cyear 'ETOG KATOOKEUNG Keipevo
fuel Kauoiuo Keipevo
cc KuBioudg autokiviTou | AKEpPAIOG
- )’(I)\IOUETp’G TTOU AKépaioc
£Xel dlavuoel
price TiuR Mpayuatikdg
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H evToAr TTOU Ba XPENOIYOTTOIRCOUE YIa T dnuioupyia Tou TTapaTTdvw TTrivaka
eivai:

# create a table
curs.execute("""CREATE TABLE cars
(id INTEGER PRIMARY KEY not null,
firma TEXT,
cyear TEXT,
fuel TEXT,
cc INTEGER,
km INTEGER,
price REAL)

),

H evtoAn auth Ba dnuioupyroel uéoa otn BA example.db Tov Kevo Trivaka cars.
To TpwTo TTEdi0 ATTOTEAEI TO TTPWTEUOV KAEIGI TOU TTIVAKA, TO OTTOI0 OPIOTNKE WG
OKEPAIOG APIBUOG, augwyv apiBudg eyypa®nig, Tedio TTou Ba PTTOPOUCE Va €iXe
onAwBei wg INTEGER PRIMARY KEY AUTOINCREMENT

To mpwrevov kAe&1di (primary key) evog mivaka eival éva 1Tedio 1 évag ouv-
duaouoég Tediwy, TTou KaBopilel povoaoravTa KABe eyypagr| Tou.

H eméuevn AoyikA evépyelia gival va TTpooBECOUNE OTOIXEIO OTOV TTivaKa TTOU
MOAIG dnuioupyrioape. H eilcaywyr] PIag eyypagng TTITUYXAVETAI JE TV EVTOAN
INSERT:

# Insert a row of data
curs.execute("INSERT INTO cars VALUES (1, 'Audi TT',
'10/2010', 'Benzin',2000, 24000, 23500)"),
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Av BéAoupe va €10@youpE TIHEG HOVO € OPIoHEVA aTTO Ta TTEdia, TOTE Ba TTPETTEI
OITTAa 0TO Gvoua Tou TTivaka va KaBopioouue Troia Tedia Ba gival auTtd:

curs.execute("INSERT INTO cars (firma, fuel, price) VALUES (‘Audi A4’
'Diesel’, 19000)")

O1 elIcaywyég TTou £XOUNE TTPAYUATOTTOINCEI, BpickovTal akOua oTn JVAUN Tou
UTTOAOYIOTH Kal dev £Xouv KataxwpnBei oto apxeio TNG Baong dedopévwy. MNa
Va KataxwpnBouv, Ba TTPETTEl va EKTEAECOUE TNV TTAPAKATW EVTOAR:

# save data to database

conn.commit()

H eikéva Tou Trivaka cars peTd TIg dUO0 el0aywyEég gival n akdAouon:
lMivakag 12-1. O mivakag cars UeTd ao TiC EI0aywyES

id firma cyear l fuel « ' km price
1 Audi TT 10/2010 Benzin 2000 24 23500.0
2 Audi A4 NULL Diesel NULL NULL 19000.0

MapaTtnpouue 6T yia TIG TIMEG TTOU OeV €XOUV OPIOTE £xel eloaxBei n Tiurp NULL,
ekTOG a1T6 TO TrEdio id. O TpdTTOC TTOU £XEI OpIOTEi TO TTEdIiO id, emiTpéTTEl OTN BA
VO GUUTTANPWVEL e aUEovTeG apiBuoug To TTedio auTo.

MTtropoupe va €l0ayoupe TTOAEG eyypa@EG padi, av XpnOIMOTTOINCOUUE Pida Ai-
OTa 0 ouvdUao o PE TNV evTOoAR- péBodo executemany():

# insert multiple records
autos = [(3, 'Audi A1', '07/2002', 'Benzin', 1300, 60000, 9000),

(4, 'BMW 3', '02/2009', 'Diesel’, 1800, 45000, 11000),

(5, 'BMW 5', '04/2010', '‘Benzin', 1800, 50000, 20000),

(6, 'Citroen C1','01/2012", 'Benzin', 998, 15000, 8000)]
curs.executemany(""INSERT INTO cars VALUES
(?,2,2,2,2,2, """, autos)

# save data to database
conn.commit()
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MapaTnpAoTE TN XPrON ETITA EPWTNHATIKWY “?” yia T SIad0XIKI avTIKATAOTAON
TWV TIHWV.

lMivakag 12-2. O mivakag cars Pera amo 1 ToAAQTTAEC sioaywyES

id ! firma year fuel ({3 km ‘ price
1 Audi TT 1072010 Benzin 2000 4 235000
2 Audi A4 NULL Diesel NULL NULL 18000.0
] Audi Al 0772002 Benzin 1300 60 %0000
4 EMW 3 0272009 Diesel 1600 45 11000.0
5 BMW 5 0472010 Benzin 1600 50 20000.0
B Citroen C1 0172012 Benzin 98 15 80000

TéNog, Ba TTPETTEl va KAEICOUE TIG OUVOEDEIG:
curs.close()
conn.close()

10.4.1 Evnuépwon dedouévwv

Ta dedopéva Tou TrepIEXEl pia Baon Aedopévwy cuvexws aAAdlouv Kai yia To
AGyo auTo, av BEAoupe va ava@epBoUUE O€ Jia OUYKEKPIPEVN HOPPH TNG, MIAGUE
yia oTiypiétuTtro NG Baong Aedopévwy. H evioAn sql n oTroia emiTpéTmel TNV TpO-
TToTToiNoN TWV dedopEVWY evog TTivaka gival n UPDATE.

MNa mapddelypa, 6EAoupe oTnv eyypaen ye id =2 Tou TTivaka cars va €l0ayayou-
ME TO PAVa Kal TO £TOG KATAOKEUNG Tou auTokivrTou Audi A4 trou givar 05/2000.
To rpdypaupa TTou B6a XpNOIUOTIOINTOUUE Eival:
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# update

import sqlite3

conn = sqlite3.connect('example.db')
curs = conn.cursor()

curs.execute("""UPDATE cars
SET cyear = '05/2000"
WHERE id = 2
""")

conn.commit()

lMivakag 12-3. O mmivakag cars YeTa aird tnv 1p00TToTToinon

id ‘ firma ‘ cyear fuel ‘ c km

1 Audi TT 10/2010 Benzin 2000 24

2 Audi A4 05/2000 Diesel NULL NULL
2 Al A1 N7 /0% Drm=in 1200 AN

price
23500.0
19000.0

Av BEAaUE va PEIWOOUPE OAEG TIG TINEG TWV AUTOKIVATWY KaTd 10%, n avtioToixn

€VTOA Ba ATav:

curs.execute("""UPDATE cars
SET price = price * 0,9
"H")

Alaypa@n dedopévwv

H diaypaen dedopévwy gival pia oxeTIKG eUKOAN diadikacia Kai yia To Adyo autd
XPEIAZETAI TTPOCOXN, WOTE va YN dlaypag@ouyv XProIPES TTANPOYOPIES, KATA Ad-
00¢. H diaypaer) dedopévwy atro Evav Trivaka Jéow TnG sql, yivetal ue Tnv evio-

Ay DELETE FROM.
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Mapdadeiypa

O©¢&Aoupe va dlaypdwoupe atrd Tov TTivaka cars OAd Ta auTokivnTa TTou Xpnol-
MoTtTolo0vV w¢ Kaualpo 1o TreTpéAaio (fuel = Diesel). To avrioToixo Tpdypauua
ivai:

# delete rows

import sqlite3

conn = sqlite3.connect('example.db')

curs = conn.cursor()

curs.execute(""" DELETE FROM cars
WHERE fuel = 'Diesel’

")

conn.commit

lMivakag 12-4. O mivakag cars uera amo 1ig d1aypapéc

id firma cyear fuel cc km | price
1 Audi TT 10/2010 Benzin 2000 24 23500.0
3 Audi Al 07/2002 Benzin 1300 60 9000.0
5 BMW 5 04/2010 Benzin 1800 50 20000.0
6 Citroen C1 01/2012 Benzin 998 15 8000.0
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10.4.2 Aiaypa@n mivaka

EkT16G a116 TN dlaypa@r] CUYKEKPIPEVWY BEDOPEVWY, ITTOPOUHE VA BIaYPAYOUE
oAOKkANnpo Tov Trivaka pe Tnv evioAr) DROP TABLE T1ng sql, éTTwg @aivetal oTo
akOAouBo TTpdypauua:

# Delete table

import sqlite3

conn = sqlite3.connect('example.db’)
curs = conn.cursor()
curs.execute("DROP table cars")
conn.commit()

10.5 AvadnTnon kai Tagivounon dedopévwyv

H kup10Tepn icwg Aciroupyia piag BA, ival n avadntnon dedouéVwY TTOU TTEPIE-
¥el. MNa tnv avadntnon xpnoipotroigital n evioAl SELECT 1ng sql, n otroia éxel
OI1apOopEeG HopPEG, avaloya pe To €idog TG avalnTnong. TIG JOPPES auTEG Ba
YVWPIOOUWE OTN OUVEXEIQ.

import sqlite3

conn = sqlite3.connect('example.db')

curs = conn.cursor()

# A listing of all the records in the table

curs.execute("SELECT * FROM cars")

print curs.fetchall()

# A listing of all benzin cars in the table

curs.execute("SELECT * FROM cars WHERE fuel = 'Benzin™)

print curs.fetchall()

print "A listing of all Audi cars"

for row in curs.execute("SELECT * FROM cars

WHERE firma LIKE 'Audi%");

print row

conn.commit()
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H mpwtn avalitnon XpnoIJoTTolEl TO XapaKTApa PTTaAavTép "*", yia va €1Ti-
oTpéyel OAa Ta OTOIXEIO TWV EYyPAPWYV aTTé TOV TTivaka cars. O1 eyypagEg -
@avifovTal e TNV €vtoAn print. H evtoAn auth cuvduddletal ye tnv fetchall(),
TTOU €TTIOTPEQPEI OAEG TIG EYYPAPES TIG OTTOIEG £XEI AVAKTAOEI N TTPONYOUUEVN
SELECT. AvrioToixn tng fetchall() eivai n fetchone(), n omoia emoTpépel pévo
Mia eyypa@nr. Av BEAOUUE TNV ENPAVIOT JOVO CUYKEKPIUEVWYV TTEDIWYV, B TTPETTEI
va avo@EéPOUPE Ta ovopaTd Toug akpIBwg. MNa Tapddeiypa:

curs.execute("SELECT firma, cyear, price FROM cars")

H deutepn avalntnon xpnoipotroiei Tnv emAoyl WHERE yia va trepiopioel 1o
€UPOG TNG AvalNTNONG. ZTOV TTEPIOPICHO PTTOPOUV VA XPNOIUOTToINB8ouV Kal ol
Aoyikoi TeAeoTég AND kai OR. MNa TTapadeiypa:

curs.execute("SELECT * FROM cars WHERE fuel = 'Benzin'
AND price > 10000 ")

H 1piTn avadntnon sicdyel Eva oAU evdiapépov opioua otnv emioyr WHERE,
10 Opiopa LIKE, 1O 0110i0, 0€ OUVOUAOUO PE XAPAKTAPES UTTAAQVTED, XPNOIUO-
TToIEiTaI Y1 TNV avadATnon THANOTOG AAQAPIOUNTIKOU. TN CUYKEKPIYEVN TTEPI-
TITWON EMAEYOVTAI Ol EYYPAPES OTIC OTToieg To TTedio firma apyiel ue Toug Xa-
paktpes "Audi". YTrdpxouv TToAAoi TpoTTOI XpAong Tou opiopatog LIKE, aAAG
Oev Ba avagepBouv 0w, yiaTi Eepelyouy aTrd To OKOTIO TOU Ke@aAaiou auTtou.
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AvalATnon pe Tagivopunon

& Mo avagATnon, N EYEAVION TWV EyypaQ@WY YIiVETAI YE TN OEIPA TTOU AUTEG
givalr atroBnkeupéveg atov Trivaka. AuTdg 0 TPOTTOG EUPAVIONG CUXVE Oev HOG
IKQVOTTOIEl, EpOOoOV BEAOUPE TO ATTOTEAEOUATA VA €ival TAGIVOUNUEVA. ZTNV TTE-
piTrTwaon auth, n evioAl SELECT cuptrAnpwveTal pe 1o opioua ORDER BY.

MNa mmapddelyua, otnv TTEWTN avadnTnon AWV Twv OTOIXEIWV Tou TTivaka cars
€MMOUPOUNE Ta aTToTEAEOUATA VA gival TagIvounuéva Katd augouoa osipd o€ oxé-
On ME TNV TIUA TWV QUTOKIVATWY, dNAadnA Ta @¢TnvoTEPa TTPWTA. H EVTOAN €ival:

curs.execute("SELECT * FROM cars ORDER BY price ASC")

AgiCel va onueiwBei 611 n avgouoa Tagivounon "ASC" &¢ xpeiddetal va dnAwOEi,
o€ avTiBean pe TV @Bivouca "DESC" n otroia TTévToTe SNAWVETAI.

H tagivopnon utropei va avagépetal ae dUo ) epioodTepa TTedia. MNa mTapd-
oelypa, otn deUTePn avalATnon, Twv Bev{IVOKivNTwY QUTOKIVATWY, N EVTOAr Ba
MTTOpOUCE Va NATav:

curs.execute(""SELECT * FROM cars
WHERE fuel = 'Benzin'
ORDER BY firma ASC, Price DESC""")

Inpueiwon: Ta oToixeia Tng BA 1Tou dnuioupynoape, JTTopouue va Ta OOUUE HE
xpAon GAAwv TTpoypapudTwy. Mia eUKoAn kKal dwpedv AUcon €ival To TTpOobe-
10 SQLite manager TToU UTTOPOUNE VA EI0AYAYOUUE OTO QUAAOUETPNTH 10TOU
Firefox. ‘Eva aAAO TTpOypaupa TTOU UTTOPOUME VA XPNOIUOTIOICOUE, €ival TO
SQLite inspector. O1 eIkdveG TTOU £X0UV XPNOIPOTTOINBEI 0TO KEPAAQIO, Eival ATTO
10 TTPOYypaupa SQLiteManager Tng SQLABS, 10 oTT0i0 €ival eUTTOPIKO TTPOIOV,
aAAG pe Treplopiopéveg duvaToTnTeG, dlaTiBETal EAEUBEPQ.
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Ta TPITTAG eIcaywyIKdA Kal Ta "' gival Icoduvaua Kal XpnolpoTrolouvTal, OTav
Mia TTapdoTtaon KaTaAauBavel TepIoodTePES aTTO Hia YPAUHEG.

ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEPAAQiou

10.6 ApaoTnpIOTNTES
Apaotnpiétnta 1. ETravaAnTrTik dpactnpidTnTa KEQaAaiou
MeAETAOTE Kal EKTEAEDTE TO TTAPOKATW TTPOYPAUMG, OTTOU dnpioupyeital n Baon

Aedopévwy example2.db Kal O TTiVOKAG users, 0 OTT0i0G TTEPIEXEI TO Ovoud, TO
TNAEQWVO, TO Mail Kal To CUVBNPATIKO TWV XPNOTWYV £VOG CUCTHHATOG.

# Elcaywyn Tou module sqlite3
import sqlite3
# Anuioupyia i dvoiypa Tng Baong 'example2.db’
conn = sqlite3.connect('example2.db")
# Anpioupyia Tou avTikeIuévou cursor object
cursor = conn.cursor()
# "EAgyxog av o Trivakag dgv UTTAPXEl Kal dnuioupyia Tou
cursor.execute(""CREATE TABLE IF NOT EXISTS
users(id INTEGER PRIMARY KEY,
name TEXT,
phone TEXT,
email TEXT unique,
password TEXT)")
# Katayxwpnon aAAaywyv oTtn Baon
conn.commit()
# KAgiolyo tng auvdeong conn
conn.close()
db = sqlite3.connect(‘example2.db")
cursor = db.cursor()
name1 = 'Panagiotis’
phone1 = '2105666858'
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email1 = 'panos@example.com'’

password1 = '12345'

name2 = 'loannis'

phone2 = '2105657241"

email2 = 'john@example.com'

password2 = 'abcdef'

# Elocaywyn xpoTtn 1 ye xprion TEXVIKNG UTTOKATACTAONG ME EPWTNUATIKA
cursor.execute("INSERT INTO users(name, phone, email, password)
VALUES(?,7,?,7)", (name1, phone1, email1, password1))

print 'First user inserted'

# Elocaywyn xpiotn 2

cursor.execute("'INSERT INTO users(name, phone, email, password)
VALUES(?,7,?,?7)", (name2, phone2, email2, password?2))

print 'Second user inserted'

db.commit()

MapaTtApnon: Z1n dnuioupyia Tou Trivaka, To TTedio mail dnAwBnke unique, oR-
Awaon TTou eTIRAAEI TO KABE Mmail TTou elI0AyeTal va gival SIOPOPETIKO.

188



Keg.10: Baoeic Asdouévwyv

10.7 EpwTicEIg

1. Nwg eiodyovTal evioAég TnG sqlite3 péoa oe kwdika Python;

2. Mg tro1a evTOA PTTOpOUME va dNPIoOUPYACOUUE pia Kevr) Baon dedouévwv
pe 6vopa trade.db;

3. Me Troieg eVTOAEG KWOIKA UTTOPOUME va dnIoUpyHoouuE évav TTivaka
customers pe otoixeia 1o AFM, Name, City kai Phone otn BA trade.db;

O1 eTTOPEVEG EPWTATEIG - AOKNOEIG avagEpovTal oTn BA trade.db kai €101k6-
TEPQ OTOV TTivaKa customers.

4. Mg 1T010 EVTOAN UTTOPOUE VA EI0CAYOUUE OTOV TTivaKa customers Tov TTEAG-
TN pe oToixeia 012231212, Dimou Manolis, Athens, 212456789120;

5. Na eicaxBei emmAéov o meAdtng 0123456789, Gatos Nikos, Athens,
212923876543. Etriong va tpotrotroinBei n méAn (city) Tou meAdTn Gatos
o¢ Larisa.

6. Na diaypagouv 6Aoi ol TTEAATEG TTOU WG TTOAN (city) €xouv Tnv TiunA Athens.

10.8 EpyaoTnpiakég AOKNOEIG

1. AnuioupynoTe pia Baon dedopévwy pe dvopa school.db

2. Eiodyete €va mivaka e évoua students, o otmoiog Ba TTepiExel aToIXEIO
TWV HabnTwv TnG TééNG 0ag, ETTIAEYOVTOG £0¢€IG TIUEG YIa TO TTARBOG Kal TOV
TUTTO TWV OTOIXEIWV.

3. EiodyeTte Ta OTOIKEIO EVOG HABNTA KOl OTN CUVEXEID €I0AYETE, OAA padi, Ta
oToixeia 9 GAAwvV padnTwv.

4. TpotroTroIoTe KATTOIO aTTd Ta OToIXEIO EvOC abnTr, OTTWG yia TTapadely-
pa Tn d1eUBuvan 1 To TNAEPWVO Tou.

5. AlaypayTe éva padnTh.

6. Epgaviote 6Aoug Toug pabnTég TagIVOUNUEVOUG WG TTPOG TO ETTIBETO TOUG.
Epgaviote ¢ava 6Aoug Toug paBnTég TAgIVOUNPEVOUG WG TTPOG TO OVOUG
TOUG.

Zovoyn

2710 KEQAAQIO auTO yvwpioaue Tn xprion Tng BIBAIOBAKNG sqlite3, TTou eTTITPETTE
TN xpnon evioAwv tng SQL o€ mpoypdupara Python. MNapoucidoTtnke To ZxEOlI-
aKO MovTéAo Aedopévwy TTOU XPNOIUOTTOIEITAl EUPEWG OTIG BACEIG DEDOUEVWV
Kal ol Baoikég evioAég TG sqlite3 yia Tn dnuioupyia piag BA. Z1n ouvéxeia a-

189



lNpoypauuarioudg YmroAoyioTwv

POUCIACTNKE N dnuIoupyia evOg i TTEPICCOTEPWY TTIVAKWY Péaa otn BA, kabwg
Kal Ol aTTapaiTnTeG EVTOAEG yia Tn diaxeipion piag BA. EvioAég, 6mmwg n INSERT,
yia TnVv eicaywyn dedopévwy oe trivaka, n UPDATE, yia Tnv TpoTToTroinon oTol-
xeiwv evég trivaka kai n DELETE, yia Tn diaypa®n Twy OToIXEiwV VoG TTiVaKA.
MapouaidoTnKav ol KUPIOTEPES iIowg AsiToupyieg o€ pia BA, 60TTwe n avalntnon
Kal N egeavion oToixeiwv TG BA, Asitoupyieg TTou Bacifovtal o Tapailayég
NG evioAng SELECT. T€Aog, Ba mpétrel va onueiwBei 611 AUoEIg oTa TTapadeiy-
MoTa, €EUTTNPETOUV EKTTAIOEUTIKOUG OKOTTOUG Kal OeV gival Ol BEATIOTEG..
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11. AvTIKEINEVOOTPEPNG NMPOYPAUMATIONOG
Eicaywyn

210 Ke@AAaIO auTO avaTITUCCOVTAl Ol £€VVOIEG TTOU APOPOUV TOV QVTIKEIMEVO-
OTPEPH TTPOYPAUMATIONO.

21n B” 14¢n ENMA.A. kaBwg kal otnv apyr tou TTapdéviog d18aKTIKOU UAIKOU,
€ixe yivel yia ouvtoun ava@opd OTOV AVTIKEIMEVOOTPEQPN TTPOYPAUMATIONO ME
TTapadeiyuarta. 210 KEQAAQIO auTtod Ba yivel euBABuUVON OTIG OXETIKEG EVVOIES Kal
e¢doknaon oTn dnuioupyia KAACEWV Kal QVTIKEIWEVWY PE Xprion Tng Python.

A1daKTIKOI OTOXOI

MeTd Tn HEAETN TOU KEQaAaiou Ba pTTopoUE va:
® QVAYVWPICOUPE KOl VA KOTOVOUACOUPE XOPAKTNPIOTIKA TOU QVTIKEIYEVO-
OTPEPOUG TTPOYPAMUATIOHOU
® TTEPIYPAPOUNE TIG OIAQPOPEG TOU  AVTIKEIMEVOOTPEPOUS TTPOYPAUNATIOUOU
o€ OoXéon ME TO OOPNUEVO TTPOYPAUMOTIONO
e dnuIoUpyoUlE OTTAG avTIKEIPEVA Kal KAGOEIG
e JIAKPIVOUME TNV £vvola TNG KAAONG atrd €KEIVN TOU QVTIKEIMEVOU
e avayvVwPiCoupe To POAO TNG KANPOVOUIKOTNTAG KOl TOU TTOAUPOP@ICHOU OTN
dnuIoupyia eTTAVaXPNOIKMOTIOINCIMOU KWOIKA.
AEEeig KAe1B1G

AVTIKEIUEVOOTPEPAG TTPOYPOUUATIOUOG, KAACT, avTIKEIWEVO, HEBODOG, KAnpovo-
MIKOTNTA, TTOAUPOPPIOUOG, TTPOYPANUATIONOG 0dnyoUuEVOS aTrd yeyovoTa.

11.1 Avrikeipeva kail KAdaoeig

Mpiv TNV €UQAVIOTN TOU QVTIKEINEVOOTPEPOUG TTPOYPAUUATIONOU, TA TTPOYPAW-
HoTa dopouvTayv TTavw aTnVv 1I6€d TNG TTPOTEPAIOTATAG TWV EVEPYEIWV EVAVTI TWV
evvolwv/dedopévwv/oviothtwy. 'ETol, mTepiypd@ape diadikaoieg Kal GuvapTh-
O€IG TToU €TTEEEpyddovTaV Kal TpoTToTToloucay dedopéva, TIG OTToieG Bewpou-
oape OoMIKG oToIxEia Twv TTpoypauudTwy pag. O1 epapuoyég akoAouBouoav
10 AladIKaoTIKG TTpoypaupaTioud (procedural programming) Kal ammoTeAOUVTAV
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atrd akoAouBieg evioAwv, eTTAVAAAWEIG, DOUEG EAEYXOU KAl UTTOTTPOYPAUUATA,
TIPOCEYYIoN 1I8IAITEPA AEITOUPYIKA OTIG TTEPIOCCOTEPES TWV TTEPITITWOEWV. Opwg,
o6Tav kaveic aoxoAidétav pe Bdoeig dedopévwyv A e TRV Texvntr) Nonuoaouvn,
yIvoTav @avepd OTI EUTTNPETOUOE KAAUTEPQ MIA TTPOCEYYION BACIOUEVN OTNV
TTPOTEPAIOTNTA TWV EVVOIWV-OVTOTHATWY £VAVTI TWV eVEPYEIWV/dlEpyaciwy. ETri-
ong, 600 Ol EPapUOYEG HE BAon TO SIOBIKOOTIKO TTPOYPANMPATIONO YivovTav [e-
YOAUTEPEG KA TTIO TTEPITTAOKEG, N TTApaKoAouBnan, n d16PBwanN Kal n cuvTrpnon
TOUG YIVOTOV SUOKOAOTEPN.

Ti gival AoITTOV O QVTIKEIMEVOOTPEPNAG TTPOYPANUATIONOG Kal TTOU £EUTTNPETEI;

O AVTIKEILEVOOTPEPNS TTPOYPAUUATIONOS aAAGel TNV £0TiaOn Tou TTPOYPAUUA-
TIouoU amré 1iI¢ SIadIKATIES OTIC EVVOIEC. Z€ AUTEG QVABETEI XAPAKTNPIOTIKA, Ta
oTroia ovopaloupe 16161nTeg (attributes), kal Ta otroia emTegepyddeTal pEow €l-
OIKWV OuvapTAoEwWV TToU ovopdaldoupe pebddoug. Or 1810TNTEG dev gival AAAEG
aTtro Ta OXETIKA PE TO AVTIKEIMEVO dedopéva, Kal ol EBodOoI atToTeAOUV TTEPIYPO-
PEG EVEPYEIWVY TTOU QQOPOUV CUYKEKPIUEVA O€ AUTEG TIG 1810TNTEG. Me Ta BépaTta
auTtd Ba aoXoAnBoupe TTEPICTOTEPO APYOTEPA.

‘Exel evdiagépov va utrevBupiooupe 61 n Python, 1Tou €idape 611 TTOAU KAA&
MTTOPEl va €€uTTnpEeToEl éva DIadIKAaTIKOU TUTTOU TTPOYPANMATIONS, €ival aTn
Baon TN pia avtikeipevooTpePns yAwaoaoa. ‘ETol, o1 Baoikég BIBAIOBAKES TNG
€xouv dounBei Ye avTiKEINEVOOTPEPN AoyikA Kal 6Aa otnv Python atroreAolv
OTIYMIOTUTTO p1ag KAGoNG 1 evog TUTTou dedopévwyv. MaAIoTa kal ol TUTTol dEdOo-
MéVwV AgiIToupyouv 0TNV oucia oav KAGOEIG.

Eicaywyn oTig KAAOEIG KAl TO AVTIKEIJEVA

Ti gival éva avTIKEIUEVO OTOV AVTIKEINEVOOTPEPI TTPOYPAUMATIONO; ToAU atTA&
gival éva QVTIKEINEVO TNG TTPAYHATIKAG WG TTOU TO TTEPIYPAPOUUE PE XPron Kw-
OIka. MNa TTapddelypa éva avTiKEiEVO, TTOU yvwpifouue OAol atrd TNV TTPAYHO-
TIKA wn, €ival éva autokivnTo. MNMwg dpwg Ba TTEpIypd@AaPE TO QUTOKIVATO TTOU
£XOUME OTNV OIKOYEVEIG Hag A avAKEI o€ KATToIoV GAAOV, av pag To {ntoucav; Oa
AVOQEPAUE TTPOPAVIIG TA XAPAKTNPIOTIKA TToU OI0BETEl, OTTWG YIa TTAPAdEIyUa
TN JAPKA TOU, TO HOVTEAO, TO £TOG KATAOKEUAG TOU, TO XPWHA TOU, Ta XIAIOUETPO
TToU €X€l KAvel, To TTO00 KooTiCel. OAa auTd Ta XAPOKTNPIOTIKG AvagEPOVTal O€
OUYKEKPIPEVO QUTOKIVNTO, EVW UTTAPXOUV Kal XAPAKTNPIOTIKA, OTTWS O apIBuOg
TTAQIGIOU, TTOU TO XOapaKTNPIfouv Pe Povadikd TPOTTO. 2TOV AVTIKEINEVOOTPEPH
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TTPOYPANUATIONO, TO XAPAKTNPIOTIKA (attributes) evog avTikeiyévou ovopalo-
vTal Kal 1I816TNTEG (properties).
Mia eméuevn epwtnon Ba PTTopouacE va eival, TI JTTOPOUNE va KAVOUHE PE Eva
auToKivNnTO;
Mtropoupe va:

e eKIVOOUE

® TO EMITAXUVOUE

e PPEVAPOULE (VA TO ETTIBPABUVOUNE) K.ATT.

21OV AVTIKEINEVOOTPEQPI] TTPOYPOUMATIONO, QUTEG OI evEPYEIEG ovopaldovTal Hé-
00801 (methods). O1 pébodol EMITPETTOUV OTA AVTIKEIUEVA VO KAVOUV DIGPOPES
EVEPYEIEG, MEOW TWV OTTOIWY, MTTOPOUNE VO EAEYXOUWE TIG I0IOTNTES TOU QVTIKEI-
HévVou, OTTWG VIO TTAPABEIYHO VA EAEYXOUME TNV TaXUTNTA TOU QUTOKIVITOU.

Anpioupyia avTIKEINEVWV

Twpa TToU £XoUpE BIEUKPIVIOE! TIG IBIOTNTEG, TIG HEBOBOUG Kal TPOTTOUG Yid vad
puBuicoupe ) va aAAdEoupe TIG 1I810TNTEG HECW PEBODWYV, TO EPWTNUA Eival: TTWG
OnNUIOUPYOUE TEAIKG £V AVTIKEIIEVO OTOV AVTIKEIUEVOOTPEPN TTPOYPAUUATIOUO;
H amravrnon cival 611 éva avTikeiyevo dnuioupyeital atd pia €101k pEBodO TTou
OTNV QVTIKEIUEVOOTPEPH OpoAoyia OvOudleTal KATAOKEUAOTHG (constructor).
2NV Tpayuatiki {wn, 0 KATOOKEUQOTHG Ba TAV N KATAOKEUAOTIKA YPAMW TOU
gpyoaTaciou TTou Ba TTaOPAYaAyE TO AUTOKIVNTO. Z€ aUTAV Tn diadikaoia Kata-
OKEUNG OPICUEVA OTTO TO XAPOKTNPIOTIKA TOU QUTOKIVITOU Ba €iXav OUYKEKPIWE-
veg TIYEG. MNa Tapddeiypa: n pdpka Ba Atav TheCar, 1o povréAo A20, Ta XIAIO-
perpa pndév(0) K.ATT. H avtioToixn diadikaoia oTov TTpoypauuaTiopo, dnAadn
N ammoédoon aPXIKWV TINWV o€ 1010TNTEG £VOG QVTIKEIMEVOU TTOU dnuIoupyeEiTal,
ovopadletal apyikorroinon (initialization). OTTwg eipaoTe aiyouporl 611 n Cuyke-
KPIMEVN KOTAOKEUAOTIKA Ypauun Ba tTapdyel TavTa autokivnta TheCar, TUTTOU
A20 pe undév xINdpeTpa. ‘ETol Kal GToV TTPOYPANMPOTIONO, OTAV £VAG KATOOKEU-
QO0TAG TTaPAyEl £va QVTIKEINEVO, YVWPICOUE OTI OPICPEVES ATTO TIG IBIGTNTEG TOU
Ba £XOouv OUYKEKPIMEVES TIMEG. ZTa auToKivnTa yvwpifouue OTI PuTTopoUuE va
TTOPAYYEIAOUUE EvVa OUYKEKPIPMEVO UOVTEAO, TO OTTOIO OTN OTAVTAP £KOOOT EXEI
OUYKEKPIPEVA XOPAKTNPIOTIKA, JTTOPOUNE OPwG TTapdAANAa va eTTIAECOUE OpI-
Opéva aTTO TA XAPOKTNPIOTIKA TOU, OTTWG YIA TTapadelypa TIG CAvTeg Tou. Apa,
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OPICHEVEG ATTO TIG IDIOTNTEG EVOG QVTIKEIMEVOU PTTOPOUV va KaBopioTouv apyo-
TEPA OTTO TN PBOCIKA KATAOKEUNA TOU.

Quoikd, agou uttdpyel pia 18Ik HEBODOG N OTToIa KOTAOKEUAZE! AVTIKEIMEVA, N
OTTOI0 TTOPEPTTITITOVIWG BECHUEUEI PVAUN OTOV UTTOAOYIOTH, Ba TTpETTEl va uTTép-
XEl KAl Mia PéB0dOG n OTToia va KATAOTPEPE! TA AVTIKEIMEVA AQUTA KAl VO ATTE-
AeuBepwvel Tnv avtioToixn PvAun. H péBodog auth ovoudletal atrodounTAg
(destructor).

Méxpl Twpa, Pe Tov 6PO AUTOKIVNTO OKEPTOPOOTE CUVHBWG £va ETTIBATIKO, KAEI-
o016 autokivnTo (sedan). H eTaipia dpwg kaTtaokeuddlel eKTOC atrd Ta ETTIRATIKA,
Kal popTnyd Kai Aew@opeia. Ti yivetal, av BEAOUME va TTEPIYPAWOUE Kal auTd;
Mia AUon Bé€Baia Ba ATav, va TTEPIYPAWPOUNE KABE €i00C WG EEXWPIOTO AVTIKEIME-
vO. Oa JIOTTIOTWVAKE OPWG, OTI OAA QUTA TA QVTIKEIMEVA £XOUV KOIVEG 1810TNTEG,
yla TTapddeiypa 6Aa £xouv TpoxXoUG Kal OAa £XOUV KOIVEG HEBOBOUG, OTI OAa €TTI-
Taxuvouv Kai gpevdapouv. Ag Ba ATav Aoyikd Kal atrodoTIKO va KAVOUE TNV idia
epyaacia yia KOs £va avTIKEIJEVO XWPIOTA.

Mia AUoN TTOU XPNOIYOTIOIEI O AVTIKEINEVOOTPEPHG TTPOYPANUATIONOG gival n dn-
MIoupyia evog mpoTUTTou e Gvoua OxnUa, To OTToIo €XEl OAEG TIG IDIOTNTEG KAl
TIG HEBGDOUG TTOU €ival KOIVEG PETAEU TWV ETTIBATIKWY TWV QOPTNYWV KAl TWV
Aew@opeiwv. AuTd Ta TTPOTUTTA TTOU CUYKEVTPWYOUV TA KOIVA OTOIXEIa AAAWV
QVTIKEIHEVWY, €XOuV éva €IBIKO Gvopa Kal ovopdadovTal kKAdoeig (classes). Ol
KAQOEIC JOG ETITPETTOUV VA YVWPICOUNE TTPAYUATA VIO QVTIKEIMEVA TTOU OKOUA
Oev £xouv dnuioupynBEi.

IMOAANEC TTPOOEYYIOEIC TOU QVTIKEIMEVOOTPEPOUG TTPOYPANMATIONOU apXifouv
atrod TIG KAAOEIG TIG OTTOIEG TTPOCONOIACOUV JE TO OXEDIO EVOG QUTOKIVATOU 1) TO
APXITEKTOVIKO OX£EDIO VOGS OTTITIOU. EapuolovTag auTtd To oXEDIO, JTTOPOUE Va
ONUIOUPYNAOOUME AVTIKEIPEVA, YVia TTApAdelyua autokivnTa i OTTiTIA, TTOU £X0UV
KoIva oToixeia, aAAd dla@EPOUV Kal € TTOAAG. ZTIG KAACEIG EVOWNATWVOVTAI Kal
Ol KATOOKEUAOTEG TWV AVTIKEIMEVWV.
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MNa va katavorjooupe KaAUTepa Tn dIa@opda PHETAEU KAACEWVY KAl QVTIKEIMEVWY,
Ba XPNOIYOTTOINCOUE TO AYOTTNHEVO TTAPABEIYHA OTOUG TTPOYPANMKOTIOTEG, TNG
TAPTOG. 2€ AUTO N KAGonN TApTa €ival hia ouvTayn yia TAPTEG. AV TNV €XEIG, UTTO-
PEIC va PTIALEIS TAPTEG, OPWG, OCO £XEIG HOVO TNV OUVTaAyN, OEV €XEIG TAPTA VIO
va TN Qag. To QVTIKEIMEVO TAPTA €ival YIG «TTPAYMATIKA» TAPTA, MIa UAOTTOINON
TNG CUVTAYNG UE OUYKEKPIPEVA XAPOKTNPIOTIKA, EVW UTTOPOUNE VA £XOUME TTOA-
AG DIAQOPETIKA AVTIKEIPEVA TAPTEG KATAOKEUAOUEVA PE TNV idI0 OUVTAYT).

Av Eavayupiooupe 0TO TTAPASEIYUA PaG, £XOUNE PIa KAGon TTou ovouddeTal Oxn-
MO Kal TTEPIEXEI TIG KOIVEG 1010TNTES Kal JEBOBOUG TwV TPIWV TUTTWV OXNHUATWV.
AuTr n KA&on, ovopdletal KAGon yovéacg (parent class) kail ol TpeIG TUTTOI TWV
OXNMATWYV ATToTEAOUV TIG UTTO-KAGCEIG (subclasses). Eival onuavTiké va Tpooé-
goupe OTI 01 KOIVEG 1816TNTEG Kal u€BodOI opidovTal povo otnv KAdon yovéa. Ol
UTTOKAGOEIS (KAdoeIg TTaidId) auTopaTa, £XOUV TIG idIEC 1I81OTNTEC Kal HEBBOOUG,
XWPIG va gival armapaitnTo va TIg opicouue Eavd. Auth, n peTaBifaon 1I8I0TATWY
Kal ueBddwv ovoudletar KAnpovouikoTnTa (inheritance). Ze k&Be UTTOKAGON
opifovTal o1 IB1I6TNTES Kal Ol uEB0BOI TTOU OEV KAAUTITOVTAI ATTO TNV TTATPIKI KA-
on.

Etriong tTapatnpoupe OTI TO QVTIKEIMEVO TTOU QVAKOUV OTIG TPEIG UTTOKAACEIG
K&vouv OAa T0 id10, HETAPEPOUV ATOMA Kal €idn, AAAG PE Eva DIAQOPETIKO TPOTTO,
QAIVOUEVO TTOU OVOUAZeTal TTOAUMOP@IOHOG (polymorphism).

Opiouo6g kKAdong otnv Python

O opiou6g piag kKAaong atnv Python €ivalr Tapouolog Pe Tov autév HIOG GU-
vapTNONG, TTOU yVWpPiocaue oTa TTponyouueva ke@dAaia. Mévo tTou, avTi yia Tn
AéEN def, xpnoipotroioUue TN Aéén kAeidi class. MNa mapddeyua, av BEAoupe va
opiooupe TNV KAGon OXNHa JE OPIOUEVEG 1IB10TNTES KAl HEBGBOUG, aTTO QUTEG TTOU
AvVaQ@EPAUE TTAPATTAVW, N aUvTagn givai:
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class Vehicle:

def__init__( self, color, price, wheels, speed):
self.color=color
self.price=price
self.wheels=wheels
self.speed=speed

def accelerate(self, amount) :
self.speed += amount
return self.speed

def decelerate(self, amount) :
self.speed -= amount
return self.speed

MapaTtnpoupue 611 o1 181TNTEG TNG KAGONG €10dyovTal o€ Jia 1I81aiTEPN ouvApTNON
TNV__init__w¢ TTapdpeTpol. H OUYKEKPIYEVN €XEl YIA IDIXITEPOTATA OTO OVOWQ,
a@oU apyicel kKal TeEAEIWVEl PE DITTAEG KATW TTaUAeg " ". TNa TN peTaBAnth self
TToU ed@aviletal atnv kKAdon, Ba pIAfoouue apyoTepa. TéAog, o péBodol Tng
KAGONG, £€XOUV TN HOP®r CUVOPTACEWY, TOTTOBETOUVTAI WG, HECT OTO CWHO
™G KAdong.

AgG doUE TTI0 AVAAUTIKA TI ONPAiVOUV T TTOPATTAVW.

11.2 ZTiyp1dTUTTA (QUTOMATH APXIKOTTOINON AVTIKEIPEVWV)

ZTnVv TTponyouuevn TTapdypago opicaue TNV KAdon Vehicle n otoia mepiypdeel
TNV €vvolia Tou oxAuarog. H utrapén NG KAdong &€ onuaivel Kal TNV autOuaTn
UTTapén €vog AVTIKEIMEVOU QUTAG TNG KAGONG. Znuaivel Jovo ATl UTTAPXEl ATTAWG
N TTEQIYPAPI UE TNV OTTOIA UTTOPOUNE VA dNUIOUPYACOUE TETOIO/O QVTIKEIUEVO/A.

To apxIké TUAUA KWAIKA TNG KAAONG:

def__init__( self, color, price, wheels, speed):
self.color=color
self.price=price
self.wheels=wheels
self.speed=speed
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gival n yéBodog TToU ATTOTEAEI TOV KOTAOKEUAOTA TWV AVTIKEIMEVWYV Kal KAAEITal
eTTiong péBodo¢ apyikorroinong Tiuwy. MNMapatnpoupe OTI divel TIHEG OTIG 1I010TN-
TEG TOU QVTIKEIMEVOU TTOU OpICovTal OTIC TTAPAPETPOUS TNG _ init__ . Kavovikd,
MTTOPOUHE VO OpICOUUE EWEIC T ovopaTa Twv PEBOdWY, aAAG pe TO dvopa _
init__, n y\wooa avtiAauBavetal ot €ival pgia uéBod0G KATAOKEUAOTAG Kal £TCl
KaAeiTal autopaTa he KaBe véa dnuioupyia avTikeiyévou, TutTou Vehicle.

Na va dnuIoupyAoouUlE Eva TETOIO AVTIKEIMEVO TTPETTEI VO KOAECOUNE TNV KAGON
Vehicle, ye opiopata ) TIHEG yia KABE pia atTd TIG IBIGTNTEG TOU AVTIKEINEVOU TTOU
QVTIOTOIXOUV OTIG TTAPAMETPOUG TNG PEBOBOU__init__. ZTO aVTIKEIMEVO TTOU dNnI-
oupyeital divoupe Eva dvoua, OTTwG yia TTapddelyua:

mybeetle = Vehicle('yellow', 2000.00, 4, 80).

‘Exoupe Twpa dnuioupynoel éva oxnua kitpivo, pe iy 2000 supw, TEOOEPIG
TPOXoUg Kal Taxutnta 80 xIAIdueTpa TNV wpa. To évoud Tou civar mybeetle.
To mybeetle cival éva avTikeipevo, avikel otnv kKAdon oxnua (Vehicle) kai €xel
OUYKEKPIPEVEG TIMEG VI TIG 1810TNTEG TOU OXNMATOG, AUTEG TTOU OPICAUE HE TNV
KAfon TnG. ‘Eva T€T010 AVTIKEINEVO OVOUAZETAl OTIYMIOTUTTO ThG KAAONG.

Agev KaAéoAPE OVOUAOTIKA TN HEBOSO __init__, atTAwg KaAéoaue Tnv KAAON oXe-
00V W¢ ouvapTNON, HE TIG TIMEC TTOU aQOPOUV TO AVTIKEINEVO TToU BEAoUE va
ONUIOUPYACOUE YIa TIG 1I810TNTEG TNG KAAONG, OTTWG QUTEG eU@aviovTal WG [e-
TaBANTEG TNG HEBGDOU.
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H xpnon tng rapapérpou self

H self epgaviletal wg TpwTn TTAPAPETPOG 0€ OAeG TIG HEBGOOUG TNG KAAONG
(&¢ite oTNV TTPONYoUpEvn TTapdypa®o). AuTA N TTAPAUETPOG ETTITPETTEI OTN ME-
8000 va avaeépeTal OTO B0 TO AVTIKEIMEVO Kal OXI o€ OAOKANPN TNV KA&on,
TTPAYHQ TTOU TOUAAXIOTOV IOXUEI OTN YEVIKN TTEPITITWOT. TommoBeTwvTag oTn self
TO GVOoa TOU AVTIKEIYEVOU, DIAC@AAICOUPE OTI hIa HEBODOG TTou Ba KANBEi péow
evOg avTikeIuévou, Ba emdpdoel JOvo o€ auTo.

ZUyKeKpIPéva, Ye Pia KARon, 6TTwg n mybeetle.accelerate(10), evepyotToloUpe
TIG 0dnyieg NG HeBGOouU accelerate yia 1O avTikeipevo mybeetle. Ze auth Tnv
mepitrTwon n def accelerate(self, amount) avriAauBdveral wg self To mybeetle.

Apa, otav ypdgouue def accelerate(self, amount) kai petd divoupe odnyieg,
auTd TTOU gvvoouE gival “opioTe TTWGS Ba e@apudaoelg TNV accelerate, o€ 611010
avTikeipevo TnG kKAdong Vehicle Tnv kaAéoer”. Kal uhoTroloUpe e autdv Tov Tpo-
IO TNV aU&non TaxUTNTaG OTO OUYKEKPIKMEVO AVTIKEIMEVO, OTNV TTEPITITWOT WAG,
o1o mybeetle pou. Mpooox!!! H AéEn self dev atroteAei deopeupévn Aégn NG
python aAAd pia cUuBacn PHETACU TWV TTPOYPAPUATIOTWY TNG YAWOTOG.

H 18iaitepéTnTA TNG HEBOBOU __init__

Ag etmioTpéWoupe Twpa oTo Adyo TTou dev KaAoUpe dueoa Tnv idia Tnv péBodo,
OoAAG, auTr KoAgital éppeca péoa ammod KAon TG KAaong. O Adyog yi' auTo ivai
OTI OTO TTPOYPAPKAE POg OTTAvIa, yI' auTd, Ba BeAnnooupe va avagepBolpe o€
otroladnTToTE 1I816TNTA ] PEBOBO TNG KAAONG YeVIKA. 'ETol, 6Tav avagepoOuaoTe
oTnVv KAGon, TTépa atmod Tov opIoPo TNG, BEAoupe va eipacTe BERaIol OTI EXOUE
ONUIoUPYNROEI VA AVTIKEIUEVO OTO OTT0I0 Ba EQAPPOTOUNE HEBODOUG TNG KAGONG
TTAvw oTIG 1I016TNTEG Tou. OTToTE, dTAV KAAOUUE TNV KAGCT, £XOUME QPOVTIOE! va
KOAgiTal n PéBodog-ouvAapTnon apxIKoTToinong __init__ n oTroia KAaTaoKeUAdel
avTIKEiPEVA, AOYOG yia Tov 0TT0i0 N HEBOSOG _ init_ ovopaeTal KATOOKEUOOTHG.
Quoikd, pye Bdon Ta Tapammdvw, n XprRon Tng self otnv __init__ éxe1 AiyéTtepo
vonpa ato Ot o€ GAAEG HEBODOUG. ZTIG UTTOAOITTEG AVOPEPETAI OTO AVTIKEIUEVO
MEOQ aT1TO TO OTTOI0 KAAEITAI, VW) €0W AVOPEPETAl OE £V QVTIKEIMEVO TTOU KO-
Taokeudadetal Twpa. Opwg, auth N PIkpn apapia atrd TAeUupds AoyikAG KAvel TN
Cwn Pag TTI0 EUKOAN,.
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ZnuUavTikS gival 6Tav opi(oulE KATAOKEUAOTEG, va BupouaoTe 6T KABE 1810TNTA
TToU XpnoldoTrolgiTal atrd AAAEG peBOdOUG, TTPETTEI VO OPXIKOTTOIEITAI, TTPIV XPN-
oigotroinBei. O 1Mo €UKOAOG TPOTTOC yia TNV atmo@uyn AaBwyv eival, va opifovTal
OAeg péoa otnv __init__, kKaBwg dev uTtépXEl TPOTTOG, VA TTOUUE OTO TTPOYPAN A
va TpECEl dUo peBBdOUG yia apyikotroinan. Ag doupue éva TTapddelyua mooBAn-
HaTIKG 0pIoEVNS KAGONG:

class Vehicle1:

def __init__( self, color, price, wheels):
self.color=color
self.price=price
self.wheels=wheels

def set_speed(self, speed = 100)
self.speed=speed

def accelerate(self, amount) :
self.speed += amount
return self.speed

def decelerate(self, amount) :
self.speed -= amount
return self.speed

>1nv kKAdon Vehicle1 apyikotrolouvtal otnv __init__ OAEG 01 1IB1IOTNTEG, EKTOG ATTO
TNV TaxuTnTa (speed) Tmou apxikotroieital atnv set _speed. To TTpoRANUATIKO
edw eivar 11 o1 akOAouBeg dUO YPAUHES KWAIKA 0dnyouv o€ TTPORANKA, agou
yiveTal ammoTreipa va JeTaBAnBei n TaxuTnTa TTOU OEV £XEI APXIKOTTOINOEI:
betty=Vehicle1('yellow’, 2000.00, 4)

betty.accelerate(10)
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Etmouévwg, n apxikotroinon 1I8I0TATWY £€w atmd Tnv __init__ odnyei eUkoAa o€
Aoyikd AGBn. duaoikd, autd dev pag euTTodilel va opicoulE UE TETOIO TPOTTO TNV
KAGON pag, atrAd atraiTei 1Id1aiTepn TTPOCOX 0TNV apxIKoTToinon. Ag doUUE TTWG
XEIPICOPOOTE HIa TETOIQ TTEPITITWOT), OTO ETTOUEVO TTAPASEIVUA.

ApxikoTtroinon IS10TATWV AVTIKEINEVWV

O1rwg éxoupe NON avaépeEl, TIG TTEPICOOTEPES YOPESG BEAOUE o1 1B10TNTEG BIa-
POPETIKWV QVTIKEINEVWYV VA €XOUV OIOQPOPETIKES TIMES. AG OOUE Eva TTIO OAOKAN-
pwuévo TTapddelyua.

Oa dnuioupynoouue pia KAGon pe évoua dog tmou Ba €xel Tig 1810TNTEG breed
(paToa), size (u€yebog), color (xpwua) Kal TIg peBOGdoUG eat (Tpww) Kal bark
(yauyiCw). ZTn ouvéxeia Ba dnuioupyrnooupe dUO OTIYUIOTUTTA TNG KAAONG, apxI-
KOTTOIWVTAG TIG IBIOTATEG TOUG Kal B KOAECOUE TIG HEBOBOUG TOUG:

class Dog:
def __init__ (self, breed, size, color):
self.breed=breed
self.size = size
self.color = color
print "breed:",self.breed,"size:",self.size,"color:",self.color
def eat(self,food):
self.food = food
print "l am eating ", food
def bark(self):
print "l am barking "
Max = Dog("terrier", "medium", "brown")
Rocky = Dog( "labrador”, "large", "light brown")
Max.eat("bone")
Rocky.eat("meat")
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O1mwg egnynoaue kal vwpitepa n dAAwon self.breed = breed amoBnkevel Tnv
TIUA TNG TTapapéTpou breed, wg TiuA TNG avtioToiXNg IBIGTNTAG TOU AVTIKEIPMEVOU
TToU KAGAeoe TNV __init__. H KAaTtaoKeur Twv AvTIKEIMEVWY PaAg YiveTal €dw OTIG
OUO TTPWTEG YPANMPEG HETE TOV OpPIOKO TNG KAAONG. H apxIkoTToinat Toug Ouwg
TEAEIWVEI EKET TTOU TEAEIWVEI O KWOIKAG TTou Ypdwape! Aev TTpéTrel va TTapeUBAA-
Aoupe K&TToIa EVTOAN TTOU Va a@opd éva atrd Ta dUo auTd oTIYUIOTUTIA avAPETO
OTIG TEOOEPIG TEAEUTAIEG YPANPEG TOU TTAPODEIYHATOG HOG.

MNa va unv dnuioupyouvTal TEToIa TTPORAANATA N CWOTH TTPAKTIKY €ival va Oi-
VOUUE QPXIKA TIMI 0€ OAEG TIG IDIOTNTEG TWV AVTIKEIMEVWV MIag KAdong péoa otnv
__init__. H apyikotroinon Twv IBIOTATWY TWV AVTIKEIPEVWY €6W aTTd TNV __init__
QTTOTEAEI KOKI TTPOKTIKI KAl Ba TTPETTEI v OTTOPEUYETAI.

ApaocTnpIdTNTa ENTTEdWONG TTAPAYPAPOU
Aivetal n TTapakadTw KAGon:

class Car:
def __init__(self, make):
self. make=make
self.speed = 60
def speed_up(self,speed):
self.speed = speed
print "l am driving at a speed", self.speed, "km/h"
def turn(self):
print "l am turning ... "

1. MNoiog gival o kaTaokeuaoTAG (constructor) Tng KAGoNG;

2. Na kataypdyete TIG 1I816TNTEG TNG KAGONG, TIG EBSdOUG TNG, KABWG Kal TIg
EVEPYEIEC TTOU TTPAYUATOTTOIOUV.

3. Na mpooBéoeTe TIG IDIOTNTEG color Kal year TTou avTITIPOOWTTEUOUV TO XPW-
MO Kal TO €TOG KUKAOQOPIOG TOU AUTOKIVATOU AvTIOTOIXO KAl VO GPXIKOTTOI-
oUvVTal OTOV KOTAOKEUAOTH.

4. Na aAANd&&eTe TN HEBODO turn, €101 WOTE VO BEXETAI WG TTOPANETPO KIA OU -
BoAooeipd tTou opilel av To auTokivnTo Ba oTpiYel aploTepd ) deId.
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5. Na dnuioupynoeTe Ta TTAPAKATW OTIYMIOTUTTA TG KAGONG:

I. AvTikeipevo ue dvopua convertible kai ydpka “bmw”, xpwua “padpo” Kai
€106 KUKAOQOpiag “2013”.
II. AvTikeipevo he Ovopa sedan Kal papka “toyota”, xpwpa “KOKKIVO” Kal
£T0G KUKAoQopiag “2009”.
6. Na kaAéoete TNV KATGAANAN PEBODO, WOTE TO QVTIKEIYEVO convertible va
oTpiyel deCId.
7. Na kaAéoeTte TNV KATAAANAN u€BODO, WOTE TO AVTIKEIUEVO sedan va TPEXEI
pE 90 xIMwpa.

11.3 1816TNTEG KOl M€BOSOI

Omtwg avagépape NdN o€ TTponyouuevn TTapdypa@o, Ta avTIKEiuEVa gival ou-
YKEKPIMEVEG OVTOTNTEG TTOU XapaKTNPidovTal atTd I810TNTES KAl JTTOPOUV VO EKTE-
AOUV OUYKEKPIPEVEG EVEPYEIEG.

Ag BuunBoupe pepika TTapadeiypaTa:

‘Evag oKUAOG €xel TIG IBIOTNTEG QUAO, pdToQ, XpwWUa K.ATT. KAl UTTOPED VA EKTEAET
OIAQOPEG eVEPYEIEG, OTTWG VA TPEEEN, VA yauyioel, va QAEl.

‘Eva autokivnto €xel TIG IDIOTNTEG XpwWuA, UAPKA, UOVTEAO K.ATT. KOl UTTOPEI VO
eKTEAET DIAPOPEG EVEPYEIEG OTTWG VO TREXEN, VA OTAUATAEL, VO OTPIBEl.

O1 evépyeie¢ TTou UTTOPEI va Kavel éva avrikeiuevo ovoudlovrar uéBodor kai dev
givar Tirore GAAo Tapd ouvapTNoEIS TTOU AVAKOUV O€ VA QVTIKEILIEVO.

Opioudg 1810TATWY (attributes)

2tnv Python, pia 1©16tnTa ptropei va dnuioupynbei péoa otnv KAdon ypdeovTag
TNV TTPATACN: Ovoua 1010TNTAC IOV UE TNV EMOUUNTA TIUN TToU BéAouuE va Exel.
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Mapdadeiypa

class C: #Onuioupyoupue TNV KAGon C
classattr = "attr on class"

Opwg pia 1916TNTa PTTopEi va dnpioupyndei Kal atrd To OTIYMIOGTUTTO (AVTIKEIYEVO)
NG KAAONG yPAPOVTAG TO GVOUQ TOU AVTIKEIYEVOU, TEAEIA, TO dvoua TnG 1I010TN-
TAG, ioOV PE TNV TIYK TTOU BEAOUE Va TTAipVEL.

Mapdadeiypa

class C: #Onuioupyoupue TNV KAadan C
classattr = "attr on class"

>>> cobj = C() #ONUIOUPYOUUE TO AVTIKEIEVO CObj
>>> cobj.instattr = "attr on instance"

# opiCoupe pia vEQ IDIOTNTA VIO TO QVTIKEIMEVO Kal BiVOUWE TIUN

MpdéoBaon o€ IB1I0TNTEG AVTIKEINEVWV

Mpokeiuévou va atmokTAooUHE TTPOCRACN OTIG IBIOTATEG TWV QAVTIKEINEVWYV TTOU

dnuIoupynoaueE, XpnoldoTroloUpe To Asydpevo dot notation. AnAadn:
Ovoua_avTIKEINEVOU.1810TNTA

Mapdadeiypa

class C: #dnuioupyoupe TNV KAaon C
classattr = "attr on class"

>>> cobj = C() #ONUIOUPYOUUE TO AVTIKEIPIEVO
cobj

>>> cobj.instattr = "attr on instance"

>>> cobj.instattr

‘attr on instance’

>>> cobj.classattr

'attr on class'
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H ékppaon cobj.classattr onuaivel “ MAyaive 0TO AVTIKEIPEVO OTO OTTOIO AVaPE-
peTal N PeTaBANTA cobj kal TTépe TNV TIWA TG 1816TNTAG classattr’.

Opi1ou6G HEBOOWV

O1 pyéBodoi gival onuacioAoyIka idIEG PE TIG ouvapTroElg, aAAG uTTdpyxouv dUo
OUVTOKTIKEG DIOPOPEG:
e O1 pébodol opifovtal péoa aTov opIoUS HIaG KAAONG, TTPOKEINEVOU VA YiVEl
Oa@nG N oxéon YETAEU TNG KAAoNG Kal TnNG uebddovu.
e H ouvtagn yia Tnv KARon piog pebodou gival S1a@opeTiKA aTrd TN oUvTagn
yla TNV KARon piag ouvapTtnong.
Qg utroypa@n opideTal To OVOA, TO OPICUATA KAl N TIUA ETTIOTPOQPNG TNG HEBO-
dou.
O1 yéBodoi opifovtal yéoa oTnv KAGon, XpNOILOTTOIWVTAG TNV idia gUvTagn TTou
XPNOIYOTIOIOUYE, yia va opicoupe pia ouvaptnon (BA. ke@dAaio 7). Autd ue Tn
dlapopd OTI TTAVTA N TTPWTN TTAPAPETPOG TTPETTEI VA €ival TO OTIYUIOTUTTO (QVTI-
KeipeEVO) TNG KAGONG Tou oTToiou N PéBodoG KaAsital. ETTeidr TO avTIKEIUEVO TToU
KaAei dgv gival TTPOKATABOAIKA yVwWaTO, XPNOIYOTToIoUME 0Tn Béan Tou [ia TTa-
PAUETPO TNV OoTToia ovouddoupue TTavTa e 1o Ovopa self. Me autdv Tov TPOTTO,
n Python yvwpilel o€ TT010 aVTIKEIPEVO QVNKEI N HEBODOG TTOU KAAEITAI KOl TTOIOU
QVTIKEIYEVOU TIG 1810TNTEG AANACEL.

Mapdadeiypa

class C:
classattr = "attr on class"
def my_print(self):
print "my attribute is ", self.classattr
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MpoéoBaon o€ pedddoug

MpokeIpgévou va atrokTAoouuE TTpOaRacn oTIG HEBOOOUG TWV QVTIKEIUEVWY TTOU
OnuIoUpYACaUE, XpNolJoTToloUpE To Aeyopevo dot notation. AnAadn:

Ovopa_avTIKEIWEVOU.uEB0DOG()

Eival @avepd o611 o1 péBodol autég opifovtal oTnv KAGon, aAAd étav kaAouvTal
aA@OPOUV TTAVTA £va QVTIKEIMEVO 1] OTIYMIOTUTTO.

Mapddeiypa

Anpioupyoupe éva avTIKEINEVO TNG KAAONG TTOU OPICOUE OTO TTPONYOUNEVO TTO-
padeiypa:

>>> cobj=C ()
2Tn ouvéxela, Kahouue TN EBodo my_print TOU AVTIKEIMEVOU WG EENG:

>>> cobj.my_print()
"my attribute is attr on class"

Mé£Bodol Tou dev agpopouVv OTIYMIOTUTTA
Mia 1®iaitepn TTepITTTWON PEBGDOU cival o1 Aeydueveg oTaTIKEG MéBOBOI. 2TO
Tapddelyua TG KAGong okuAog (Dog) eixaue Tn péBodo bark().

class Dog:

def bark(self):
print "l am barking "

AveEApTNTA UE TO TTOIO GTIYMIOTUTTO KAAEI TN GUVAPTNOT, TO aTToTéEAECa Ba gival
10 i610 £€T01 OTTWG TNV £XOUE opioel, Jia OAAWON Tou EKAOTOTE OKUAOU OTI yaRyi-
Cel. Zg auTn TNV TTEPITITWON N TTAPAUETPOG self gival TTepITTA. MNa va 1o Kavoupue
auTod OaQEG £xoupe €va €1BIKO dIakpITIKG, To @staticmethod, TTou TTponyeital TnNg
ouvdapTtnong. ‘Etol o opiopdg yiverai:
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class Dog:

@staticmethod
def bark( ):
print "l am barking "

Mia péBodog pe 1o dlakpITIKO @staticmethod eival otnv TTPGEN I KAGOIKA OU-
vapTNon TNV OTToI0 OUWG £XOUNE TOTTOBETACEI YEOQ OE PIO KAGON. Z€ TTEPITITW-
on PIag UTTOKAAONG TToU KANPOVOEl TNV KAGoN (Oeg TTOMEVN TTAPAYPAPO), O
OPIOPOG Oev eTTNPEACETAI KOl PEVEI OKPIBWG O iB10G TTOU OPIOTNKE OTNV KAAON.
BéBaia, epdoov xpnoiuotroiooupe 1o diakpiTikdé @staticmethod, &€ xpnoiuo-
TTOIOUME TO AVTIKEIPMEVO WG TTOPANETPO.

Mrtropouue €TTiong, va XpnolpoTtroigouue pia péBodo kKAdong, péow Tou dla-
KpITIkoU @classmethod. Oco dev aoXoAoUUaOTE PE UTTOKAGOEIG KAl KANPOVO-
MIKOTNTA, Mo HEB0BOC KAGONG AciToupyei OTTWG pia oTaTIKA HEB0SOG. Ouwg pia
MEB0BOG KAAONG cival KAnpovouAoIun Kai apa, av KAnBei atrd pia uttokAdon, 6a
agopd autr). Na Tov opICUO pIag PeBOGdouU KAGoNG TTEPVANE WG TTPWTN TTAPAE-
TPO TNV KAGON, QVTi TOU QVTIKEIMEVOU, UE TN DEOPEUNEVN AEEN CIs TTOU EVVOEI TNV
KAGQON TTOU TNV KOAEI.

MepioodTEPO VONUA £XEl N XPrion HEBOdwWY KAGONG OTav XPNOCIMOTTOIOUME KAN-
POVOUIKOTNTA (BEG ETTOMEVN TTAPAYPAPO), ME HIO oUVNBIoUEVN XPAON Va gival n
TTapakoAouBnan Tou apiBuoU Twv OTIYMIOTUTTWY TNG KAAONG.
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Mapdadeiypa

class Dog:
no_inst=0
def __init__(self, breed, size, color):

Dog.no_inst = Dog.no_inst + 1

@classmethod
def get_no_of dogs(cls):
return cls.no_inst

XapakTnpIoTIKA: KAnpovouikétnta, NMoAupop@Iiopog
11.3.1 KAnpovouikétnra (Inheritance)

To 10 ONPAVTIKO XAPAKTNPIOTIKO TOU AVTIKEIUEVOOTPEPOUG TTPOYPANPATIONOU
gival n kAnpovouikoTnTa.

KAnpovouikétnta (Inheritance), ovopdadetal n 1810TNTA TWV KAACEWV VO PETO-
BiBalouv TIg 1ID16TNTEG TOUG O€ VEEG KAGOEIG, TTOU AéyovTal KAnpovouol i utro-
kAdoeig. O1 UTTOKAAOEIG UTTOPOUV VA ETTAVAXPNCIKNOTTOINOOUV TIG HETARIBACIUES
MEBOBOUC Kal 1ID16TNTEG TG KAGONG atmd Tnv oTToia KAnpovououv, aAAG Kail va
TIPOCOECOUV DIKEG TOUG.

XpnaolPoTTolwvTag Aiyo 1o eTTionun opoAoyia, Aéue 0TI N KAAon TTou opideTal
TPWTN €ival n Baoikn kAdon (base class) kai n KAGon 1mou kKAnpovouei Tn Ba-
oIk} KAGon gival n mapdywyn kAdon (derived class). EVOAGKTIKA, o1 BoOIKEG
KAAOE€IG OVOPAZoVTal KAl UTTEPKAATEIS, VW Ol TTOPAYWYES KAAOEIG ovouddovTal
UTTOKAQOEIC.

ZTIYMIOTUTTA TWV UTTOKAGCEWY PTTOPOUV VA XPNOIPoTToINBoUv GTTou atraitouvTal
OTIYMIOTUTTO TWV UTTEPKAACEWY, EQOCOV N UTTOKAAGN gival, KaTd KATTOIOV TPOTTO,
MIa TTI0 €EEIDIKEUPEVN EKDOXN TNG UTTEPKAAONG, aAAG TO avTioTpo@o dev IYUEL.
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Mapdadeiypa kKAnpovopikoTnTag, cival pia utrepkAdaon Vehicle (=O0xnua) kai ol
Ouo o e&e1dikeupéveg uttokAdoeig Tng Car (=AuTokivnTto) kai Bicycle (=MNodn-
AaT0), o1 oTToieG Aéue OTI KAnpovouoUuv atrd auTAv.
ATTO pia UTTOKAGON PTTOPOUV VO TTPOKUWOUV VEEG UTTOKAACEIG TTOU KANpovo-
MoUV atrd auTAv, JE OTTOTEAETHA JIa IEpapyia KAGCEWVY TToU ouvdEovTal JETAEU
TOUG, "avd yevid", ue ox€o€Ig KANPOVOUIKOTNTAG. [Na TTapadelypa, duo UTTOKAG-
o€1g TG kAdong Car (Autokivnto), eival n Convertible (avoiktd) kar n Sedan
(KAeioTOU TUTTOU).
levikOTEPQ, N KANPOVOUIKOTNTA XPNCILOTTOIEITAI OTAV EXOULE UId IEpApXia avTi-
KEIMEVWY TA OTTOIa TTNYAIVOUV QTTO TO YEVIKOTEPO OTO EIOIKOTEPO. XOAPAKTNPIOTIKO
Tapddelyua, gival To TTponyoupevo TTou avagépape (Oxnua = Autokivnto =
KAgioToU TUTTOU).
Av peAeTHoOOUPE TIG OXEOEIG HETAEU TwV BIOdOXIKWY KAdoewv, Ba douue OTI N
“k@0¢ uTToKAdON gival n UTTEPKAGGCN TNG €TTOMEVNG”. AnAadn:

e 'Eva autokivnTo KA€IoTOU TUTTOU €ival auTokivnTo.

e ‘Eva auTtokivnTto gival dxnua.
H oxéon auth 1oxUel Ox1 HOVO yIa TNV AQPECWS avWTEPN UTTEPKAGON, aAAd yia
KAB¢ utrepkAdon. AnAadn:

e 'Eva autokivnTo KA€IoTOU TUTTOU €ival auTokivnTo.

e ‘Eva auToKivnTo KAEIOTOU TUTTOU €ival Kal OxNHa.

KdaBe @opd Aoitrdv TTou £XoUpE pia TTapduola oxéon HETAGU avTIKEINEVWY, ONAa-
0N UTTopoUlE va TToUuE OTI KATI givar KAt GAAo (is-a, relationship), T61€ pyTTOPOU-
METPETTEI VA XPNOIUOTIOINCOUNE KANPOVOUIKOTNTA.

Me autov Tov TPOTTO dNUIOUPYEITAI PIa IEPAPXia, TTOU yIO TO TTOPAdEIYUO TOU
oxNPaTog, Ba uTTopouce va gival auTh TTou diveTal OTO TTAPOKATW OXMMHA.
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Oynua YmepkhGon Twv KAGoEWY
Autokivnto kai ModAAato

AutokivnTo ModrRAaTo

: 1 YmokAaon TG hy - YmokAdaon Tng
/9 khaong Oxnpa @ /! khaong Oxnua

KAeigTou TUtou ZE0KETTOOTO Bouvou MoAng AimmAd
= ~ 2 T T
YmokAdon g YmokAdon g YmokAdon Tng YmokAdon Tng YmokAdon Tng

KAaong Autokivnro  kAdong Autokivnto  kAGong ModrnAato  kAdong ModiAato - kAGang ModrnAaro

Ta TTAEovVEKTAMATA OTTO TN XPHON TNG KANPOVOUIKOTNTAG QaivovTal, av TTapaTn-
PROOUE TIG UTTOKAGOEIG PIAG KAAONG. ZTO TTAPAdEIYUa TTOU QVAPEPANE TTaPA-
TTAVW, Ol UTTOKAAOEIG QUTOKIVATO Kal TTodNAaTo £X0UV KATTOIO KOIVA XOPOKTN-
pioTIKG. Opifoupe apxIKa T KOIVA XOPAKTNPIOTIKA QUTWV TwV KAACEWV OTNV
uttepkAdon Oxnua, Ta KAnpovououue Kal Ta €E€IOIKEUOUUE KATAAAAAWG OTIG
UTTOKAJOEIG.

Me Tov idI10 TPOTTO, AV OTO TTPOYPANKA MOG XPEIGCOUATTE VO AVATTOPOOTACOUUE
Wapia, Evroua kal OnAaoTikd, 10T UTTOPOUNE TA KOIVA XOPAKTNEIOTIKA TOUG
VO Ta OPiICOUME OTNV UTTEPKAGON Zwo, atrd Tnv oTroia 6a Ta kKAnpovououv. 1N
ouvéxela BéRaia, n kaBe pia atd TG uttokAdoelg Wapi, Evrouo kai ©OnAaoTtiko
Ba £xel TO OIKO TNG IEPAPXIKO OEVTPO, OTO OTTOI0 Ba €€eIBIKEUETAI KATAAAAAWG.
Me autov Tov TPOTTO ETTITUYXAVETAI N ETTAVOXPNCIMOTTOINCN KWOIKA TTOU £COIKO-
VOEI xpOvo, Xprua Kal augdvel TNV agloTmoTia Tou TTPOYPAUMATOG.

Opioudég utrokAdong otnv Python
MNa va opicoupe pia uttokAdon otnv Python ypdgoupe:

class OvopaYtokAdong(OvouaYtepKAdonq):

otou OvopaYTtrokAdong eival To dvopa TNG UTTOKAGONG TTou BEAOUpE va opi-
ooupe Kal OvopaYTtrepkAdong, gival To évopa TnG UTTEPKAGONG atrd TNV OTToia
KANPOVOUEI.
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Mapddeiypa 1

class BaseClass(object):
def my_print(self):
print "Hello "

class InheritingClass(BaseClass):
pass

270 TTapaTTavw TTapadelyua opicaue Tnv utrepkAdGon BaseClass, n otroia BAE-
TTOUME OTI KAnpovouei atrd tnv €toiun (built in) kKAGon object Tng Python. %1n
ouvéxela, opioape Tnv uttokAdon InheritingClass, n otroia kKAnpovopei amé tnv
kKAaon BaseClass.

Av BéAoupe va dnuioupyAooUNE éva OTIYMIOTUTTO TNG KAGong InheritingClass kai
va KoAéooupe Tn PEBodo my_print (), autd uAoTrolEiTal WG €EAG:

>>>x = InheritingClass ()
>>>x. my_print()
Hello

BAEtToupE AOITTOV, OTI N UTTOKAGON UTTOPET VO XPNOIUOTIOIEI OAEG TIG IDIOTNTES KAl
MEBOBOUG TNG uTTEPKAGONG.

MNaTti dpwg givar atrapaitnto n kKAdon BaseClass va kAnpovopei atrd Tnv object;
AIOTI ge auTOV TOV TPOTTO ETMITPETTOUME OTNV UTTOKAAON InheritingClass va kKaAei
MEBOSOUG, OTTWG yia TTapddeyua Tnv __init__ TG kKAdong BaseClass. Auto 6a
Yivel KaAUTEPQ KATavoNTO UE TO TTAPAKATW TTAPAdEIVUA.
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Mapddeiypa 2
OpiCoupe TNV TTapakdaTw KAGoN:
class Person(object):

def __init__(self, name):
self. name = name

2Tn ouvéxela opiCoupe TNV UTTOKAdoN Student wg €€NG:

class Student (Person):
def __init__(self, name,classatt):
super (Student, self).__init__(name)
self.classatt = classatt

Méoa oTov kataokeuaoTr __init__ Tng kKAGong Student xpnoiyotroloUye TN 81-
Awon:

super (Student, self).__init__(name), yia va KOAéOOUUE TOV KATAOKEUAOTH TNG
utTEPKAAONG Person. Autd UTTopoUpE va TO KAVOUUE akpIBWG, €TTEIdA N KAGON
Person kAnpovopei ammoé Tnv KAdon object.

'’ auTo gival KaAAR TTPAKTIKY, OTav opifouue Yo KAGON TTou eV €ival UTTOKAGON
KA&tTolaG GAANG, va KAnpovopei TTavta atrd Tnv KAAGon object.

ApaocTnpIdTNTA EPTTEOWONG EVOTNTAG

e [Moieg givai o1 1816TNTEG TNG KAGoNG Student;

e AnuioupynoTe oTIyMIOTUTIO TNG KAdGong Student pe ovopa “Tidvvng” kai
Ta¢N “B”.

e [Mw¢ Ba eppavioeTe TIG 1IGIOTNTEG TOU OTIYUIOTUTTOU TTOU dnNUIOUPYACATE OTO
TTPONYOUUEVO EPWTNUA;

e Na opioeTe uttokKAGon Teacher Tng KAGong Person, n oTroia €kTOG aTTd TO
ovoua, Ba £xel emmAéov TIG 1810TNTEG KAGDOG (field) kal xpovia utrnpeaiag
(years).
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e AnUIOUPYROTE TA TTAPAKATW OTIYMIOTUTTA TNG KAdGong Teacher:
o XTIyMIOTUTTO pE dvopua “AvacTtaciou”, kKAado “MEO2” kal xpdvia uTrnpeoiag
“11”.
o ZTIYMIOTUTTO hE Ovoua “TMatraxprioTou”, kKAGdo “MNMEO03” kai xpdvia utrnpe-
oiog “16”.

11.3.2 NMoAupop@iopég (polymorphism)

2TOV QVTIKEINEVOOTPEPH TTPOYPANPATIONG, O TTOAUPOPQPIOUOG avaQEPETAl OTN
ouvaToTNTA TWV AVTIKEIMEVOOTPEPWYV HETAYAWTTIOTWV/OIEPUNVEUTWYV VO OTTOPA-
oiCouv dUVAMIKA TTOIA, OTTO TNG OUWVUUEG HEBOBOUG, €ival KOTAAANAN va KANBEi
avaAoya e TO QVTIKEIMEVO TTOU TNV KAAEI i Tov TUTTO Kail Tov apiBud Twv TTapa-
METPWYV TNG.

11.3.3 EVOUAdKwon Kal atroKpuyn dedopévwv

EvOuAdkwon (encapsulation) kaAgital n 1810TNTA TTOU TTPOCPEPOUV OI KAATEIG,
va «KpUBouV» Ta IBIWTIKA 6€d0UEVA TOUG ATTO TO UTTOAOITTO TTPOYPOUMA KOl va
e€ao@aAifouv 0TI, pévo PEoW TwV dNUGCIWY PEBOdWY Toug, Ba PTTopoUuv auTd
va TTpoCoTTeEAQCTOUV.
MTtropoUue va TToUME OTI N eVOUAGKwWOT €XEl U0 XAPAKTNPIOTIKA:
1. Zuvduddel dedopéva Kal ueBddoug o€ £va BUAaka (capsule).
H kAdon opietal wg évag TUTTOG dedoEVWY Kal TTEpIAAPBAvEL:
e MetaAnTéG ] TTedia Ta OTTOIO AVTITTIPOCWTTEUOUV SIAPOPES I8IOTNTEG.

e MeBddoug o1 0TTOIEG XPNOIUOTTOIOUVTAI VIO VO KOTAOKEUAOOUV OTIYUIOTU-
TTa TNG KAGONG (KaTaokeuaoTéS - constructors) kal ueBddoug o1 oTroieg
XPNOIYOTTOIOUVTAI VIO VO QvVATTIAPACTHOOUV TIG AEITOUPYIEG TNG KAAONG.

2. EAéyxel Tnv TpoéoBaon ota dedopéva (information hiding).

H kAdon, 6TTwg TNV opifoupe, eP@avicel 0TOUG XPAOTEG Kal OTIGC AAAEG KAGOEIG
Mia dietragn (interface), n otroia TTapouciadel TIG AsiToupyieg TNG kKAdong. Me
auTd ToVv TPOTTO, KPURBOoVTaI TTANPOPOPIES XAUNAOU ETTITTEDOU Yia TOV TPOTTO UAO-
TT0INONG TWV AEITOUPYIWV.
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‘ETO1, NTTOPOUE VO XPNOIMOTTOIOUHE TO QVTIKEIPEVA, XWPIG va XpelddeTal va Ka-
ToAaBaivoupe Tov TPOTTO TTOU £XOUV UAOTTOINOEI.

Mapdadeiypa

‘Exoupe évav 0dnyo auTokivhtou. KaBe odnyog ptropei va odnyei To auTtokivnTo,
XWPIg va xpeladetal va EEpel TTwG AeIToupyei n unxavr) Tou. Eival apketd va yvw-
piCel TTWG EEKIVAEI TO AUTOKIVNTO, TTWGS va BAZel BeVCivn, TTWG VO QPEVAPEI, TTWG
va emTayXUVEl Kal TTWG va OTapaTtdel Tn pnxavr). Autég ol Bacikég AEIToupyieg
atroteAouv Tn diemagn (interface) Tou autokiviTou. MTTOpOUUE VO OKEQPTOUE TN
OIETTAQPN WG TO OUVOAO TWV EVEPYEIWV TTOU €XOUUE Tr duvaTOTNTA VA KAVOUUE
OTO QUTOKIVNTO, XWPIG va XPEIAZeTal va yVWPICOUWE TTWG auTd UAoTTOIoUVTAl.

KpUBovTtag tnv TTOAUTTAOKOTNTA UAOTTOINONG TOU QUTOKIVATOU ATTO TO XPOTN
ETMTPETTOUHE O€ OTTOIOVONTIOTE, AVECAPTNTA OTTO TO AV €ival NXAVIKOG AUTOKIVI-
TwV N Oxl1, va 1o 0dnynoel. Kard Tov idlo TpdT1To, atroKpUTITOVTAG TNV UAOTTOINGON
TWV AEITOUPYIWV VOGS QVTIKEIMEVOU aTTO TO XPAOTN, ETTITPETTOUME O OTTOIOVOI)-
TTOTE VO TO XPNOIMOTIOINCEI aveEAPTATWGS aTTO TO av yvwpilel i} OXI ToV TPOTTO
uAoTTOINOCNG TOU.

‘Eva dA\o TTapadelypa evBUAGKwOnNG, ival n Xprion Tou TeAeoT in oTnv Python.
OewpnoTe TO TTAPOKATW TUAPA TTPoypPdupaTog o€ Python:

if ¢ in "oupBoAoceipd™:
print "BpéOnke"
else:
print "&¢ Bp€Onke"

O mrapatmdvw KwdIkag Ba eu@avioel To Privupa " BpéBnke", av 0 XapaKTHPOG
C BpeBei péoa otn cupPoroceipd "ocupBoloocipd”, aAAiwg Ba gugavicel TO PN-
VUpa "¢ BpéBnke". Opwg, e TToio TpoTTo N Python uAoTrolei Tn Asitoupyia Tou
TeAeoTn in; MNolov aAyépiBuo avalntnong XxpnaoipoTrolei; Auto gueic ¢ xpeladetal
va TO EEPOUNE, yIaTi N akpIBG UAOTTOINON TNG AEITOUPYIKOTNTAG TOU TEAEOTH
auTtou gival KPUUMEVN YIa TOUG XPrOTEG TOU TEAEOTH. AuTH n amrékpuwn TTAnpo-
POPIWV gival BAcIKA OTOV AVTIKEIMEVOCTPEPN TTPOYPAMMATIOUS Kal aTn YAwooa
Python.
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MAgovekTApaTA

H xprijon NG evBUAGKwWONG £x€l OUO BOTIKA TTAEOVEKTHHOTA:
1. Emtpétrel ‘EAgyxo.
e H xprion Tou avTikelyévou yiveral pévo péoa atod Tig ueBGdoug Tou.
e Agv emMTPETTETAI N APECN OAAQYT TWV OEOOPEVWY TOU AVTIKEIMEVOU.
Me auTdv ToV TPOTTO deV ETITPETTETAI O€ AAAA QVTIKEIPEVA VO AAAGEOUV GUECT
Ta OedOMEVA VOGS AAAOU QVTIKEIMEVOU.
2. EmTpémel aAhayEg
e H xprion Tou avTikelyévou dev aANGdel, av aAAdgouy Ta dedouéva.

o [MpétTel OUWG, va TTapapeivouy Ta idla TTPOTUTTA HEBSOWV.

MNa va eTavéABoupe oTo TTAPABEIYUA TOU QUTOKIVITOU TTOU XPNOIUOTIOINCOUE
TTAPATTAVW, 0 0dNYyOG PTTopEl va odnynoel To auTokivnTo €iTe gival Bevlivoki-
vNTO, €iTE TTETPEAAIOKIVNTO, €iTE, AV KIVEITAI PIE AEPIO, XWPIG Kavéva TTPORANUA.
AuTto cupPaivel dI6TI Ta auToKivnTa AUTA £XOUV JIAMOPETIKO ETWTEPIKO HUNXO-
VIOPO AgiToupyiag, KPUPPEVO yia Tov 00nyo. Autd onuaivel 011, akOUa Ki av 0
MNXaviopog AIToupyiag Tou auTOKIVATOU OAAGEEL, TO AUTOKIVNTO AEITOUPYEi e
ToV id10 TPOTTO aTTd TNV TTAEUP& TOoUu 0dnyou.

TpotrotroinTtég pooBaong (Access Modifiers)
H EvOUuAdkwon OTOV QVTIKEINEVOOTPEP! TTPOYPOUMATIONO ETITUYXAVETAI ME
TOUG TPOTTOTIOINTEG TIPOORacNG.
O1 Baaoikoi TpoTToTTOINTEG TTPOCRACNG Eival o1 EEAG:
e public: H mpécBaon otnv KAGon, dedouéva, HeBOdOUG gival AvoIKTA O€
6Aoug
e private: H mpéoBacon ota dedopéva Kal TIg HeEBOGdOUG gival TTEPIOPICUEVN
MOvo oTnv KAdon
e protected: n TpdoBacn eival avoikT o€ KAACEIG TTOU KANPOVOPOoUV aTro
TNV idia KAGon.
AIQQOPETIKEC YAWOOEG TTPOYPANMATIONOU UTTOPEI va TTPOC@PEPOUV Kal GAAOUG
TPOTTOTTOINTEG TTPOCPRaoNG Tépa atmd Toug Bacikoug. MNa mapddeiyua n Java
éxer 4, n C++ 3 kain C# 5.
Mia kAGon eAéyxel TNV TTpOoRacn oTta didopa PéAN TNG (dedopéva, HeBOdOUG)
ME TOUG TPOTTOTTOINTEG TTPOCRACNG.
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O1 Baaikoi Kavoveg CUPQWVA UE TOUG OTTOIOUG XPNGCIUOTTOIOUVTAI Ol TTOPATTAVW
TPOTTOTTOINTEG TTPOCROONG € YIa KAGON, €ival o1 €ENG:
e Ta péAN piag KAGong, 0TTwg ol uwnAou emmimédou péBodol, opiCovtal public
yla va eKBEOOUV TIG AEITOUPYIEG TOUG O€ XPOTEG/KAAOEIG.
e Ta PEAN pIag KAGONG TTOU TTOPEXOUV AETTTOPEPEIEG UAOTTOINONG, opidovTal
private yia va kpUyouv TTANPOPOopPIES aTTd TOUG XPHOTEG/KAATEIG.
Mw¢ OpwWg atrokToUuE TTPOOoRaCn OTIG private TTAnpo@opieg piag KAdong; Zu-
vNBwG xpnoiuoTToloUuE €IDIKESG EBOGOOUG TToU TIG ovoudloupe get() kai set(). O1
MEBOBOI QUTEG ETTIOTPEPOUV TIG TIMEG TWV private 1IB10TATWY Kal Toug divouv TIUN
avTioTolxa.

Av TTdpoupe TTAAI TO TTAPABEIYUO TOU QUTOKIVATOU, ITTOPOUME va TTOUWE OTI Ol
ID1IOTNTEG TOU QUTOKIVATOU, OTTWG YIa TTApAdEIyHa @pévo 1 TaxuTnTa, opidovral
wg private TTAnpo@opieg kal 0TI xpnoluoTrololvTal €18IKEG HEBODOI yia TNV TTPO-
oBaon oTIG TTANPOYOPIEG AUTEG, OTTWG PAIVETAI KAl ATTO TO TTAPOKATW OXNHA.

0 K6ONOG

| KAdon autokivnto |

1&16TNTEG

getdpévo

set®pévo

int ppévo
int Tax0uTnTQ

setTayutnTta

MéBodol

O1 TTepIOCOTEPES AVTIKEINEVOOTPEPEIC YAWOOEG, OTTWG Java ) C++, xpnoIUOTTOI-
oUV TOUG TTaPATTavw TPOTTOTTOINTEG TTPOCRACNG AUECT YIO VO OPICOUV TTEPIOPI-
OopoUg TTpdoRaacng oTIg 1I010TNTES Kal OTIG JEBOBOUG TOUG.

>1nv Python épwg, autd ptropei va opioTei povo ue ocuuBaon. MNa mapddeyua
Ta ovouata OAwv Twv private PeBOdwy Kal IB1I0TATWY EEKIVOUV e BITTAR KATW
TTaUAQ.
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11.4 O5iQynon amwo Neyovora - Mnvouara

‘ExOoupuE ndN ava@EPEl TN ONUAcia TToU £X0UV Ta YEYOVOTO OTOV AVTIKEINEVOOTPE-
®n TTPoypAPuaTIond. Eival o TpoTTog e Tov 0TToio KaBopileTal N CUUTTEPIPOPT
TWV AVTIKEIPEVWVY: Mia oupTtrepipopd KaBopileTal atrd éva yeyovog, £EwTePIKO
TOU QVTIKEIMEVOU, aAAG €TTIONG ATTO £Va XEIPIOTH TOU YEYOVOTOG, dnNAadn aTrd éva
KOUMATI KWIKa -0TnV Python ouvdptnon- Yéoa OTO AVTIKEIYEVO TTOU UAOTTOIET
TNV QvTATTOKPION TOU QVTIKEIMEVOU OTO YEYOVOG.

YTapxel hia TANBwpa Tlavwy YeEVVNTPIWY YEYOVOTWY. ZEKIVA aTTd TO idIo TO
oU0OoTNHa, Ta JEPN TOU Kal IBIAITEPA TIG HOVADEG £10080U £E0O0U, ATTO EQAPHOYEG
TTOU TPEXOUV TTAVW OE AUTO Kal ETTIKOIVWVOUV HE TN OIKN Jag, atmd dAAa avTi-
KeEiMeVa TNG €Qapuoyng Hag. ‘Eva yeyovog TTPoKaAEl éva uAvupa, éva auvoAo
OUVAQWV PE TO YEYOVOG OEDOPEVWYV, TTOU £XEI OKOTTO VA TTPOKOAECEI KATTOIN
TTpoypapuaTiopévn avTidpaon. Puoikd éva Prvupa -€1I8IKA 6Tav avtaAAGooETal
METAEU e@apupoywyV A scripts 1 akOua Kal avTIKEIMEVWY- ITTOPE va gival To id1o
£va yeyovog.

Ta 1m0 yVWwOoTd Pog yeyovoTa gival autd TTOU €X0UV OXECN PE TO TTOVTIKI KAl TO
TTANKTPOAGYIO. INa TTapddelyua, To KAIK OTO apIoTEPSO KOUUTTI TOU TTOVTIKIOU, TO
TTATNUA TOU TTAAKTPOU return, To TTATNUA TOU TTANKTPOU «G», atroTEAOUV, TOUAG-
XIOTOV €V BUVAEL, yeyovoTa. [Na va €Xouv evOIAQEPOV YIa TV EQAPHOYN oG Bé-
Baia, Ba TTPETTEI VO UTTAPXEI KATTOIO TTPOYPAMMATICHEVN AVTATTOKPIOT O€ AUTA.

‘Eva KkpioIgo ¢ATNUa gival TG eEao@ali(oupe 0TI TO CWOTO AVTIKEIUEVO Ba AdBel
TO PAVUMPO TTOU OXETICETAI PE €va YEYOVOS TTOU TO a@opd. YTTapxouv dIdg@opol
TPOTTOI dlaxEipiong autol Tou BEPaTOG, OTTWG:

‘Evag TpOTTOG DIAXEIPIONG TWV PNVUPATWYV €ival VO €XOUUE XEIPIOTEG (KATAAANAEG
MEBOBOUG) o€ BIdPOopa AVTIKEIUEVA, XWPIG KEVTPIKO EAEYXO, I TOUAAXIOTOV XWPIG
EUPAVI] KEVTPIKO EAEYXO, PE TA QVTIKEIMEVA VA OTTOQACICOUV TTOI0 UnvUPaTa TO
a@OpPOUV. € Ui TTAPAAAQYK TNG TTPONYOUUEVNG TTEPITITWONG UTTOPEI VA EXOUNE
éva HOVTEAO TTEAATN/EEUTTNPETNTA, OTTOU O TTEAATNG ¢NT& aTTd TOoV €EUTTNPETNTA
KATTOIO EVEPYEIQ KAl QUTOG AVTATTOKPIVETAI, av KPivel 0TI TOV agopd. 'Eva KaAd
TTapddelyua gival n TepIynon oto AladikTuo, 0TTou KABe @opd TTou aAAAGlou-
Me ogAida nTAue pia eEuTTNEETNON aTrd évav dIadIKTUAKO £CUTTNPETNTN KOl QU-
TOG AVTATTOKPIVETAI OTEAVOVTAG HOG TN O€AIdA TTOU {NTACOUE, EQOCOV KPivel OTI
E€xoupe Sikaiwua TTpdoBacng o€ auTh.
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‘Evag dANog TpOTTOG dlaxeipiong gival, va €X0UUE KEVTPIKO EAgyX0, O OTTOI0C dpo-
MoAoyei Ta pnvupata otoug KatdAAnAoug xeipioTég. O1 XEIPIOTEG auToi o€ évav
KAAO QVTIKEINEVOOTPEPN oXedlaoud Ba avrikouv, BERaia, ae dIAQOPa AVTIKE-
peva. H dpopoAdynon yivetal yéow evog diaveuntn (dispatcher), otov otroio
KateubuvovTal Ta uNvUPATa TToU TTPOKARBNKav atrd Ta yEyovoTa Kal O OTT0iog
yvwpidel atrd TIpIV TToIa AVTIKEIUEVA apopd KABe yeyovog Kal Ta EVNUEPWVEI
KaTaAANnAa.

Mia €18IKA TTEPITITWON KEVTPIKOU EAEYXOU €ival AUTA TOU HOVTEAOU

lNaparnenth N eyypaens/ dnuoaicuong, €ITiong yVwaoTH Kal JE TO OVOUQ LOVTE-
Ao tou nBorroioy. H yevikn 10éa TTapapével idla, Opwg 0 povadikdg dlaveunTtig
0¢ yvwpilel TTPOKATAPBOAIKA, ATTO TOV apPXIKO TOU TTPOYPOUMATIONOS, TTola avTI-
Keipeva agopd kaBe yeyovog. Ta avTikeigeva, TTou To yvwpidouv, eyypdeovTal
o€ Pia katdoTaon -otnv Python ptropei va pokeital yia éva AeEIKO- XEIPIOTWV
MIOG KATNYOPIOG YEYOVOTWY, TTOU TNPEITAI OTO dIAVEUNTH) KOI TOU ETTITPETTEI, OTAV
TIPOKUWEI YEYOVOG AUTHG TNG KATNYOPIAG, va yvwpidel T avTIKEIPEVA TTOU £VOI-
agépovTal yi' auTo.

To évopa povréAo Tou nBOTTOI0U TTPOEKUYE ATTO TOV TTAPAAANAIOUOS UE TNV TTPA-
KTIKAy Tou Hollywood &é1rou, evw ol nBotroloi eu@avifovial o TTPAKTOPEIa Kal
ETAIPIEG TTOPAYWYNG EKONAWVOVTAG TO VOIOPEPOV TOUG YIa pOAoug, OE ouvn-
BiCeTal va Taipvouv TNAEQWVA yia va evnuepwBouv yia Tnv €¢EAIEN. O1 eTaipieg
ouvnRBWG TOUG EVNHEPWYVOUV «UN HAG KOAEOETE, Ba 00aG KOAEOOUME EUEICY, YIa
va YAUTWOOUV Ta avapiBunta TnAé@pwva nBoTToIwyV TTOU aTToppigenkav yia To
poAo. O dlaveunTg o€ pOAo eTaIpiag TTAPAYWYNAS KaAEi 6oa avTiKEipeEva—nBo-
TTo100G KPivel OTI TTPETTEL.

To povTéAo Tou NBOTTOI0U XPNOIUOTIOIEITAI TTOAU OUXVA O€ YPOQIKEG DIETTAPEG
xpnoTtn (GUIs) kai 0 Adyog gival TToAU atrAdg: 0TI OAa Ta ypaPIKG OToIXEia EvOG
GUI, ommwg koupTd, check-box, tmedia Kelyévwy, €TIKETEG, HEVOU, UTTAPEG KU-
Aiong kai 6,11 GAAO uTTApxEl o€ éva ypa@ikd TTePIBAAAOV ptTopouv, €I0IKA O€
OUVOUOOWUO HE Mia €i00d0 aTrd TO TTOVTIKI 1] TO TTANKTPOASGYIO, va TTapdyouv pid
TTOIKIAIO YEYOVOTWV.

Eival T6oa TTOAAG Ta €idn yeyovoTWY YA TO OTTOIQ ATTAITEITAI VO TTPOYPAMUA-
TIOTOUV XEIPIOTEG, TTOU, AV O €AEYXOG ETTPETTE VA TA XEIPIOTEI KATA TTEPITITWON,
0 BpPoxog TNG eTavaAnyng Tou diaveunTr) Ba yivoTav aTTioTeEuTa TTOAUTTAOKOG.
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Katd cuvétreia, yivetal n emAoyh va evnuepwOoUv yia KABe Katnyopia yeyovo-
TOG OAQ TO EYYEYPOAUUEVA AVTIKEIUEVA Kal QUTA va Kpivouv av Ta agopd, Bdoel
yia TTapddeiyua g 6€ong otnv 006vn evog KAIK Tou TTOVTIKIOU 1 TG TTANPOQO-
piag 1Tol1o ypa@iké oToixeio A TTapdBbupo ival ekeivn TN OTIYUN evepyO.

H eyypa@n xeipiotTwy yeyovotwy oTtnv Python

Mia ypa@ikr dieTragr Xprotn mou TrepIAappBaveral oTig BIBAI0BAKES TNG Python
kal Adn yvwpiocape, eivalr n Tkinder. @a Tn XpNOIPOTTOINCOUME £DW YIA VA dW-
OOUE €va TTAPABEIYHA. X€ AUTHV OAA TA YEYOVOTA YPOQIKNG BIETTAPNG OVAKOUV
o€ Pia kKAdon yeyovotwy. OAol o1 XEIPIoTEG yeyovoTwy eyypdgovTal o GUI
widgets, TTou TTEPIAAUBAVOUV TA YPAQPIKA OTOIXEIA TNG BIETTAPNG, OTTWG KOUUTTI,
eTIKETEG K.ATT. Ta GUI widgets xpnoiuotroiouvTtal To KaBéva yia To XEIPIOPO Ou-
YKEKPIMEVWV TUTTWV YEYOVOTWY, OTTWG TA KAIK OTO TTOVTIKI 1) n TTiEon KATTOI0U
TTAAKTPOU OTO TTANKTPOAQYIO.

‘Eva mpdypappa, Tou atTAd, avoiyel éva frame trou epIAauBavel éva KoupuTri
eykaTaAeipng/kAeioipartog (quit button), Ba deixvel K&TTwWG £T01:

#!/usr/bin/env python
import Tkinter as tk
class Application(tk.Frame):
def__init__(self, master=None):
tk.Frame.__init__(self, master)
self.grid()
self.createWidgets()
def createWidgets(self):

self.quitButton=tk.Button(self,text='Quit',command=self.quit)
self.quitButton.grid()

app = Application()

app.master.title('Sample application')

app.mainloop()
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Ta widgets Tou Tkinder eival uhoTroinuéva wg kAdoeig. ‘Etol, av BéAoupe va
UAOTTOINOOUE £va BIKO OG KOUUTTI, apKei, yia TrTapddeiyua, va dnuioupyHoouUE
TO OXETIKO AVTIKEIYEVO TO OTTOI0 OPWG, Ba TTPETTEI va OUVOEETAI PE KATTOIO TTO-
pabupo A TTAaicio.

2TOV TTAPATTAVW KWOIKA £XOUNE UAOTTOINCEI EVAV QUTOVOUQ EKTEAOUNEVO KWAIKA
(script) og Python, o otroiog ei0dyel To Tkinder kal Ta ovopaTa Tou module, agou
TTPONYOUNEVWG, Yia dIEUKOAuvan 1o petovoudoel oc tk. H kAdon Application
KAnpovouei atrd Tnv €toiun KAGon Frame Tou Tkinter, omréte Kai n p€BodOG Ka-
TOOKEUAOTNG TNG ouvAPTNONG KaAei Tnv avTtioToixn Tng Frame. Katdtmv opiCo-
vTal Ta widgets 1ToU Ba XpnoiuoTToinBouv Kal opieTal TO KOUUTTI KAEIOINOTOG
(quitButton).

O1 ypappéc self.grid() kai self.quitButton.grid(), ammAwg puBuifouv Tnv eu@dvi-
on otnv 086vn Twv dUO0 QVTIKEINEVWYV. ZTIG TPEIG TEAEUTAIEG YPAUMES OpideTal
éva avTikeipevo kKAdong Application pe évopa app, Tou OTTOiOU TO KEIPEVO TITAOU
opiCetal o€ ‘Sample Application’ kal €kkIvei 0 KUPIOG BPOXOG TNG EQAPUOYNG O€
QVAMOVI) YEYOVOTWY aTTO TO TTOVTIKI i TO TTANKTPOASYIO.

‘Exoupe KaAéoel €TOI TOV KATOOKEUAOT TNG KAGong Button kal éxoupe dnui-
OUpYyNnOoEl TO avTikEiyevo quitButton, evw Tautdxpova TO £XOUPE OUVOETEI PE TO
YPAPIKO QVTIKEIMEVO TTPWTOU ETTITTEOOU OTO OTTOI0 QVAKEL. Agv PTTOPOUUE VO
£XOUME KOUUTTIA TTOU «TTAEOUVY OTN DIETTOQPN HOG, OTTOTE TA TOTTOBETOUUE PECT
o€ Tapdbupa A frames. Na va yivouv Ta TTpdyuaTta XeIpoTeEPA, O JOVadIKOS HOG
XEIPIOTAG €ival eTTioNg TETPIMPEVOG: €ival N evTOAA quit TTou evepyoTrolgiTal, dTav
evepyotroinBei To kouuTri quitButton.

To Tkinter pag divel Tn duvaTdTNTA VO KAVOUUE KAl TTIO EVOIOPEPOVTA TTPAYUOTA
10 id10 eUKOAa. Ta widgets TTpoo@épouv TN pEBodO bind e TNV oTToI0 HTTOPOUUE
VO OUVOECOUE YEYOVOTO UE CUYKEKPIWEVA widgets, oTnv TTpayuaTikKOTNTA WG
ETTITPETTEI VO OUVOECOUE Tpia TTPAyuaTA:

e évav TUTTO YEYOVOTOG, VIO TTAPAdEIYUA TO APIOTEPO KAIK TOU TTOVTIKIOU 1) TO
TTadTnpa Tou KoupTtriou ENTER oT0 TTANKTPOAGYIO

e éva widget, 6TTwG ag TToUE £€va CUYKEKPIPEVO TUTTO KouuTTiou ato GUI pag

e KAl JIa ouvApPTNON XEIPIOTH YEYOVOTWV.
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Acgite yia TTAPAdEIYUA TOV KWOIKA:

#!/usr/bin/env python
import Tkinter as tk
class Application(tk.Frame):
def__init__(self, master=None):
tk.Frame.__init__(self, master)
self.grid()
self.createWidgets()
def createWidgets(self):
self.quitButton = tk.Button(self, text="Quit")
self.quitButton.bind('<Return>', quitButtonEventHandler)
self.quitButton.bind('<Button-1>',
quitButtonEventHandler)
self.quitButton.grid()
def quitButtonEventHandler(self):
self.quit

app = Application()
app.master.title('Sample application')
app.mainloop()

Edw, atov opioud Tou quitButton dev repiAapBaveral evioAr. Ouwg, oTig dUo
ETTOMEVES YPAPUEG TOOO TO KOuuTTi ENTER 600 Kal TO apioTePO KAIK TOU TTOVTI-
KioU, Jéoa aTTd Ta TUTTIKA OvOuaTa TTou Toug divel To Tkinter, cuvdéovTal a@evog
pe TOo widget quitButton kai agetépou pe TN pEBodo quitButtonEventHandler.
MéBodo Tnv otroia, yia Adyoug aTTAGTNTAG TOU TTAPAdEIYUATOG, £XOUHE AQNOEl
o€ atrAoiKA popn, dnAadr) va KAEivel TNV eQapuoyn.

Av oupBei otrol100MTTOTE ATTO T OUO YeyovoTa, To TTatnua Tou ENTER oT0 TTAN-
KTPOAOYIO A TO TTATNUA TOU ApIOTEPOU KOUMUTTIOU TOU TTOVTIKIOU TTAVW OTO KOUWTTI
quitButton, n epappoyn pag Ba KAgioel.
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ApaocTtnp1oTnTES - EpWTAOCEIG - AOKNOEIG KEQAAQiou
11.5 ApaoTnpIdTNTEG
Apaoctnpiétnta 1

Na opicete KAGon pe dvoua Akeraios, n otroia Ba £xel Tnv 1IB16TNTA timi Kail TIg
TTOPAKATW PEBOOOUG:
I. Anathese_timi(timi), n otroia 6a avaBétel Tir oTnVv 1I81IGTNTA TOU AVTIKEIUE-
VOu.

[I. Emfanise_timi(), n otroia Ba gugavidel TNV TIPA TNG 1ID10TNTAG TOU AVTIKEI-
MEVou.

2T ouvéXela va ONPIOUPYACETE OTIYMIOTUTTO TNG KAdong Akeraios pe ovoua
Artios kal va XpNOIJOTTOINCETE TIG TTOPATTAVW PEBOBOUG yIa VO DWOETE TNV TIUN
14 oTnVv 1816TNTA TOU AVTIKEIMEVOU KAl VO TNV EUPAVIOETE.
ApaocTtnpiétnTa 2
Na opioete KAGon pe dvopa Student n otroia Ba £xel TPEIG 1IDIGTNTEG yIa TOV ApIB-
MO UNTPWOU, TO OVOUATETTWVUMO Kal TOug BaBuoug o€ 8 pabriuata (rivakag).
ETriong va opioete TI¢ TTapakdTw peBddoug TNG KAAONG:
I. Mia ué€6odo yia Tnv avabeon TIMWY OTIG 1I810TNTEG EVOG AVTIKEIUEVOU.
II. Mia ué€60do0 yia TNV EPPAVION TWV TIHWYV TWV IBIOTHTWY £VOG QVTIKEIMEVOU.
[ll. Mia uéBodo yia Tov UTTOAOYIGHO Kal TNV ETTICTPOPH TOU JECOU OpOoU ab-
MoAoyiag oTa 8 pabnuara.

2T OUVEXEIQ VO OPICETE £va OTIYUIOTUTTO TNG KAGong Student pe dvoua Chris kai
VO XPNOIUOTTOINCETE TIG TTAPATTAVW PEBGOOUG yIa va SWOETE TIUA OTIG 1810TNTEG
TOU QVTIKEIMEVOU, VA TIG EMPAVIOETE KAI VO UTTOAOYIOETE TO PECO OpO Babuoro-
yiag Tou.
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ApaocTtnpiétnTa 3

2ulnTNOTE, CUUTTANPWOTE 1) ETTEKTEIVETE TNV TTAPOKATW cUVOWN BACIKWY Opwv
TOU KEPOaAaQiou.

AVTIKEIMEVOOTPEPAG TTPOYPUAMHATIONOG: £vag TPOTIOG TTPOYPANMOTICHOU
oTOV OTT0i0 Ta dedopéva Kal Ol AsIToupyicg (CUVOPTACEIG) gival opyavwuéva o€
QVTIKEIPEVA.

KAdon: ‘Evag 100G 0opiopévog atrod 1o xprnotn. Mia cuvTayr dnuioupyiag avri-
KEIMEVWV.

AvTikeipevo: pia doun dedopévy Kal ETTECEPYAOTIKA €VOTNTA TTOU £XEI dnuI-
oupynBei Baoel Katrolag KAGong.

ZTIYMIOTUTIO PIAG KAAONG: £va QVTIKEIMEVO TO OTTOI0 dnuIoupyrRenke Xpnoliyo-
TTOIWVTAG TN OUYKEKPIYEVN KAGON.

I816TNTO AVTIKEIMEVOU: pia atrd TIG HETABANTEG TTOU OXETICOVTAI UE VA AVTIKEI-
MEVO.

MéBodog: pia ouvdptnon n otroia opidetal péoa oe évav opiopd KAGong Kai
XPNOIYOTTOIEITal, CUVABWG, aTTd TA OTIYMIOTUTTA TNG.

KAnpovouikoTnTa: N PETAPOPA XOPAKTNPIOTIKWY MIAG KAAONG 0€ GAAEG KAG-
o¢€IG (UTTOKAQOEIS), TTOU pNTA TTPOEPYOVTAI ATTO TNV apXIKr. O1 UTTOKAACEIG PTTO-
poUV va ETTavaxpnoIUOTTIOINCOUV TIG NETARIBACIUEG HEBGDOUG Kal IBIOTNTEG TNG
YOVIKAG TOUG KAAONG, AAAG Kal va TTPOCBETOUV BIKEG TOUG.

MoAupop@ICHOG: avagEpeTal OTN dUVATOTNTA TWV QVTIKEINEVOOTPEPWY METO-
YAWTTIOTWYV / BIEPUNVEUTWV VA ATTOPACICOUV OUVOUIKA TToId ATTO TIG OUWVUUEG
MEBOBOUG gival KATAAANAN va KANBEi, avaAoya UE TO QVTIKEIMEVO TTOU TNV KAAEI )
TOV TUTTO KalI TOV apIBUO TWV TTOPAPETPWY TNG.

EvOuAdkwon: KaAgital n 1816TNTA TTOU TTPOCPEPOUV Ol KAAOEIG, va «KPUBOUV»
Ta 1IB1WTIKG dedOpEVA TOUG OTTO TO UTTOAOITTO TTPOYPANMPa Kal va e€aa@alifouv
TTWG, HOVO PEoW TWV dnpociwv peBGdwv Toug, Ba YTTopoUV AUTA VO TTPOCTTE-
AaoTouv.
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11.6 EpwTACcEIg
1. MNoia gival Ta Baciké XapaKTNPIOTIKA TOU AVTIKEINEVOOTPEPOUG TTPOYPO -
MOTIOUOU;
. 2€ TI DIOQEPEI O AVTIKEINEVOOTPEPNS ATTO TO DOUNPEVO TTPOYPAPUATIONO;
. Ti gival n KAGon kai Tl TO AQVTIKEIPUEVO (OTIYHIOTUTTIO) MIOG KAAONG;
. Mwg dnAwvoupe pia kKAdon otnv Python;
. Tr onuaivel KANPOVOWUIKOTATA KAl TI TTOAUPOPQICHOG;
. AwoTe €va TTapddelyua KAnpovouIKoTNTaG.
. Ti gival N evBUAGKwaN Kal TTola Ta BACIKA TNG TTAEOVEKTAUATA.

0 N O 0o~ WODN

. Ti gival éva yeyovog; AwaoTe TTapadeiyuara.

ZUvoyn avake@aAaiwon

2710 KEQAAQIO AUTO TTAPOUCIACTNKAV O BACIKEG APXEG TOU AVTIKEINEVOOTPEPOUG
MpoypaupaTiopou. Nvwpicaue Tn Bacikr) opoAoyia kal pabape va dnuioupyou-
ME KAGOEIG KAl VO XPNOIKOTTOIoUME avTIKEiEVa. TEAOG TTapousIdoTnKay Ol £VVOl-
€G TNG KANPOVOMIKOTNTAG Kal TNG EVOUAGKWONG Kal TTWG Ta YeyovoTa kabopilouv
TN GUPTTEPIPOPA TWV QVTIKEIMEVWIV.
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12. Eicaywyn otnVv YTTOAOYIOTIKI) ZKEWYN
Eicaywyn

H ouyxpovn €mmoxn xapaktnpietal atmd paydaieg TEXVOAOYIKEG €EENIEEIC, TTOU
ETTIPEPOUV ONUAVTIKEG AAAAYEG OE DIAPOPOUG TOUEIG TNG OIKOVOUIKAG, Epyacia-
KAG Kal KOIVWVIKAGS CwAG. KaBnuepivd, akdpa Kal e atTAEG aaxoAieg, augdveTal
n amaitnon XPrnong TANPOPOPIOKWY CUCTAUATWY, UTTOAOYIOTIKWY OUOKEUWV
Kal UTTNPECIWY Tou AIadIKTUOU. Z€ £va JETABAAANOUEVO TEXVOAOYIKA TTEPIBGAAOY,
0 oUyXpovog TTONITNG KAAEITAI va avaTTTUEE! IKAVOTNTEG KAl YVWOEIG, TTOU VA TOU
EMTPETTOUV VA GEIOTTOIEI KATA TOV KOAUTEPO duvaTd TPOTTO TNV TEXVOAoyia TNng
ETTOXNG TOU.

2710 KEQPGAQIO auTd Ba avaTtrTuxBei Jia onuavTiKA -yia T oUyXpovn €TToxNA- von-
TIKA d108IKOoia opydvwaong Kal €TTIAUONG TTPOBANMATOG: N UTTOAOYIOTIKI) OKEWN,
TTOU €VIOXUEI TO GCUVOUAOHO TWV WNQIOKWY TEXVOAOYIWV UE TIG AVOPWTTIVES 10€-
€G. Méoa atrd atrAd TTapadeiypara Ba TTpooeyyicoupe Ta BACIKA XOPAKTNPIOTI-
K& TNG UTTOAOYIOTIKAC OKEWNS KAl Ba €COIKEIWOOUNE PE TIG OXETIKEG EVVOIEG.

A1BaKTIKOI OTOXOI

MeTd Tn YEAETN TOU KEPaAaiou Ba pTTOpoUE Va:

e TTEPIYPAPOUNE TNV £VVOIa TNG UTTOAOYIOTIKNAG OKEWNG (YZ)

® QVAQPEPOUNE TA XAPOKTNPIOTIKA TG Y

e c¢nyoupe TN onuacia NG Y otnv €TTiAucn TTPoBANPATWY TNG KABNPEPIVAG
Cwng

e avAAUOUE €va UTTOAOYIOTIKO TTPORANUA, TTEPIYPAPOVTAG TIG BACIKEG OI0DI-
KQOieg PE TIG OTTOIEC AVTIMETWTTICETAI, OTTWG TN SIACTIACKH TOU 0€ GTTAOUCTE-
pa, TN AoyIKA opydvwaon Twv dedouEVWY, TV avayvwplion TTPoTUTTWY, Thv
avayvwplion mlavwy AUcEwv, TNV TTEPIYPAPN TNG AUCNG TOU e aAyopiBul-
KO TpOTTO, TN Yevikeuon TnG AUoNg Tou.

A€Eeig KAE1B14

YT1roAoyIoTIKN ZKEWN, €TTiAucn TTPoBAAuaTOG, dIACTIaCN TTPOPRAAUATOG, aPaipE-
on, OTITIKA avaTrapdoTaon dedouévwy, aAyoplBuIKr AUon, yevikeuon AUong.
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AIBOKTIKEG EVOTNTEG

H atu&non Tng TTOAUTTAOKATNTAG AGYW TNG aloTroinang TTponyuévng TEXVoAoyiag
o€ JeyAAn KAigaKa Kal N avaykaidtnTa UTTNPECIWY, TTou BacifovTal o€ UTTOAOYI-
OTIKG cuoTHPaTa Kal oTo AladiKTuo, atTaiTouv oAoéva Kal HEYOAUTEPES IKAVOTN-
TeG av@Auong, oxediaong, uhotroinong, eAéyxou, diIdyvwaong Kal aVTIHETWTTIONG
AaBwv. lMNa va ptropei 0 dvBpwTTog va XxpnaolpoTrolei avaAoya epyaleia kal va
oXedIALel EPAPUOYEG, TTPETTEI VA BIABETEN IKAVOTNTEG ETTIAUCNG TTPOBAAUATOS HE
TN BonBeia UTTOAOYICTIKWY CUCTNPATWY, OTTWG ival N YTTOAOYIOTIKI ZKEWN.

H YmoAoyioTikiy Zkéwn (Computational Thinking) atmroTeAei pia vonTikr Ael-
TOoUpYia PE XOPAKTNPIOTIKA, OTTWG €ival:

e H avatrapdoTtacn OedOouéVWY, HECW OPAIPECEWY, O UEYAAQ Kal TTOAU-
TTAOKQO TTpoBAAuaTa. Na TTapddelyua, JOVTEAT yia TV KaBnuepivr diavoun
PPECKOU YAAQTOG, o€ OAO Ta onueia TTWANONG PIag PMeEyYAAng TTOANG, 1N n
TTPOCONOIWON £VOG UOIKOU QAIVOUEVOU YIa TRV TTPOYVWOT TOU.

e H autoparotroinon AUcewv péow TNG aAyopIBIKAG OKEWNG.

e H BeATioTOTTOINON AUONG.

e H yevikeuon Kai peta@opd piag diadikaoiag TiAUCNG TTPORANUATWY O€ HIa
TTOIKIAIa TTPOBANPATWY, OTTWG yia TTAPAdElyua n eupeon £€60ou ae Aafu-
pivBoug Pe BIaQOPETIKO OXNMA.

Ortav kd&trolog TpooTrabei va Auoel éva TTPOBANPa e aAyopIBUIKO TPATTO, WOTE
OTnN OUVEXEID va TTepIypawel T AUON TOU Kal va TNV UAOTTOINCEL, yia va ETTI-
AUETal auTOpaTa aTrd KATTOIO UTTOAOYIOTIKA PNXavr), KAAEITal va aTTavTioEl O€
EPWTNAMATA OXETIKA PE TN BEATIOTN AUon Tou. MNa mapdderyua, TG00 dUCKOAO
gival oTnv eTTiAucr] Tou A TT010G €ival 0 TaXUTEPOG OAYOPIBUOG ETTIAUCTG TOU (TTO-
AUTTAOKOTNTa XpOvou). H moAutmAokdéTnTa aAyopiBuwy atroTteAei éva onuavTiké
Topéa TNG EMOTARNG TWV YTTOAOYIOTWYV Kal HEAETG TTOOO ATTODOTIKA PTTOPE va
AuBei éva ouykekpipévo TTPORANUa. To povTENo TnNG unxavic Turing (BupiCouue
o1l 0 Alan Turing eival a1rd Toug BeENIWTEG TG ETNIOTAMNG TWV YTTOAOYIOTWY)
aglotroicital yia Tn dlgpelivnaon TnG duvatodTnTag £TTiAUoNG £vOg TTPORBANMATOC UE
QAAYOPIOUIKO TPOTTO.
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12.1 H évvoia Tng YIToAoyIoTIKAG ZKEWYNGS

H Wing, Tou ékave dnPo@IAA TNV 1IB€a TNG YTTOAOYIOTIKNG ZKEWNG OTO XWPO TNG
eKTTaidEUONG, €TTEENYEI OTI N UTTOAOYIOTIKF) OKEWN TTEPIYPAPEI TN voNTIKN dpa-
oTnNEIGTNTA JoPYPOTTOINONG VOGS TTPOBAANOTOG, WOTE VA ETTIOEXETAI UTTOAOYIOTI-
KEG AUoeig. O1 AUoeIg auTég uTTopei va uAoTToinBouyv €ite atrd Tov AvBpwTTo, €iTeE
atrd TN ynxavni f a1dé 1o cuvOUACHO avBpwTTwy Kal hnxavwy. H Y gival pia
TTPocEyyion £miAuong TTPOBAAUATOG TTOU £VIOXUEI TO GUVOUACHO TWV WNQPIOKWY
TEXVOAOYIWV UE TIG aVOPWTTIVES 18€€G. Agv avTIKaBIOTd TNV €u@acn ot dnuioup-
yia, oTn AoyIKr Kal oTnV KPITIKA oKEWn, aAAd avTiBeTa, Tovilel auTEg TIG O€CIOTN-
TEG HEOQA ATTO TNV AVABEIEN TPOTTWV YIA TNV OpyAvworn evOg TTPORANPATOG, WOTE
VO UTTOPEI va uTtooTnpPIxXBEi n TTIAUCT TOUG ATTO UTTOAOYIOTEG.

Ag oke@TOUPE T aKOAoUBa Trapadeiypara.

e EUpeon evog AMjupatog o€ pia TToAuc€NIdn eykukAotraidela. ETriAuon Tou
TTPORANMATOG PE EQAPUOYH TwV aAYOPIBUWY TNG OEIPIAKNG Kal TNG Auadi-
KAG avadntnong. Avayvwpion Kal UAOTTOINoN TNG ATTodOTIKOTEPNG KAl OTTO-
TeEAEOPATIKOTEPNG AUONG. [Mevikeuor) TNG yia €TTIAUCT TTAPOUOIWY TTPORAN-
MGTWV avalnTnong.

e EUpeon TG Mo ouvtoung diadpoung yia Tn PeTdBaon atmd TO OTTiTI OTO
oxoAgio. Mop@oTroinon Tou TTPOBAAUATOG, APAipEDN TTEPITTWV OTOIXEIWV
Kal €TMAOYr TNG amapaitnTng TTAnpo@opiag. Emonuavon tTwv PaciKwyv
KOMBwWV (ONuEiwY) Twv eVAANOKTIKWY BIadPOoUWY O€ éva XApTn TNG TTOANG.
Xdapa&n Tng K&Be dIadpopng EVWVOVTAG TOUG BAdIKoUg KOUBoug wg diadi-
Kaoia agaipeong Kal JOVTEAOTTOINONG TOU TTPOBAAUATOG. AvaTTapGoTaO
TNG KAOE dIadpoung Pe XprRon KatadAANAng doung dedopévwy.

e AvaAuon Tng d1adIkaoiag TNG oupdag UTTPOOTA o€ £va Taueio supermarket
ylo TO TPOTTO €EUTTNPETNONG. Avayvwpion TwV BOCIKWY AEITOUPYIWV TG
wenaong kal arwbnong o€ Pia oupd. MovteAotroinon Twv SIadIKACIWY KAl
TTEPIYPAPH) TOUG PE AAYOPIOUIKO TPOTTO.

e O TTPOYPAPUATIONOG EVOG EKTTAIOEUTIKOU POUTTOT IO TNV EUPECN TNG ££600U
o€ éva AaBupivbo. Avayvwpiorn, avaAuon Kai uAotroinon mmeavwy AUCEWY
Tou TTPoPAARuaTog. AvaAuon Kai uAoTroinon Tou aAyopibuou (kavovag Ka-
TEUBUVONG, O6TTWG BECIOU A apIoTEPOU XEPIOU).

e >xediaan evdg oTTIOU PE YEWHETPIKA oXAUaTa TTAVW o€ XapTi. EvvoloAoyi-
KA agaipean kal MAoyR TwV BACIKWY aXNUATWY aTTd TA OTTOIO ATTOTEAEI-
Tal TO OX£Q10 TOU OTTITIOU (TETPAYWVO- I00TTAEUPO TPiywvo). Avayvwpion
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TWV BACIKWY IBI0TATWY KABE GXAUATOG TTOU ATTAITOUVTAI VIO TO OXEDIAOHUO
Toug. Evromopog twv d1adikaciwy TTou eTavalauBdavovTtal Kabe @opd
yia To oxedIa0uo6 Tou KABE oxruaToS. AuTodaToTroinon TnG AUong oxedia-
OMOU evOG OTTITIOU ATTO UTTOAOYIOTH e aAYopIOUIKS TpdTTo. YAOTToiNnOoN TNG
AUonG o€ YAWooa TTpoypapuaTiopou, yia Tapadeiyua o yhAwooa Python
Me Xprion Tng BIBAI0BAKNG turtle.
H utroAoyIoTIKr) OKEWN OTTOTEAEI WIa IKavOTNTA TwV aAvOpWTTWY va gival IKavoi
va AUvouv TTpoBAfuaTa Kai 6x1 O€ Pia TTPOCTTABEIa TTPOCAPHOYHG TOUG, WOTE VA
OKEQTOVTAI 0AV UTTOAOYIOTEG. H UTTOAOYIOTIKF) OKEWN OUVOUACE! TNV ETTICTAMN, TV
TEXVOAOYia Kal TNV Kovwvia, TTou aAANAeTIOpoUV. H €TTIOTNUOVIKY épeuva TPo-
QOJOTEI TNV TEXVOAOYIKI €EEAIEN, N OTTOIO TPOPOBOTEI VEEC KOIVWVIKEG EQAPUOYES
K.O.K.
‘OAa ta emAUoIPa TTPORAARUATA HTTOPOUV va AuBoUvV e TTOAU TTEPICTOTEPOUG TPO-
TToUg aTTd AUTOUG TTOU BEWPOUNE OTNV ApXr WG Toug HOvoug duvaToug. Zuxvd,
OpPKEl va €TTAVECETACOUNE TO EPWTNUA, AvadIATUTTWVOVTAG TO KOl VO OKEPTOUE
eAelBepa. AuTo cupBaivel B10TI, TTOAEG QOPEG, OTAV QVTIMETWTTICOUUE Eva TTPO-
BAnua waxvoupe TN AUCN, TTOU Pag UTTOSEIKVUEL N apXIKr Tou dIaTUTTwon.

12.2 XapakTnpIioTIKG TNG YITOAOYIOTIKAG ZKEWYNS
H utroAoyioTikr) okEWn TTEPIAQPBAvEL, Xwpig va TreplopieTal, Ta TTapakdTw Ba-
OIKA XOPOKTNPIOTIKA:
e Mop@oTroinan TTPORANUATWY YE TPOTTO TTOU ETTITPETTEI TN XPHON UTTOAOYI-
OTA Kal GAWYV epyaAciwy yia Tnv €TTIAUCT] TOUG.
e Evvoioloyikr) agaipeon Kal TTIAOYR TNG ATTOPAITNTAG TTANPOYOPIaG yIa TV
QVTIMETWTTION TNG TTOAUTTAOKOTNTAG TWV CUVOETWY TTPORANUATWY.
e AlIdoTTacn €vog TTPOPRAARUATOG G€ ATTAOUCTEPA UTTOTTPORARUATA.
e A\OYIKI opydvwon Kal avaAuon 6ed0uEVWVY.
e AvatrapdoTtaon 0£dOouEVWY PHECTA ATTO HOVTEAD KOl TTPOCOMOIWCEIG.

e Avayvwpiorn, avéAucon Kai uhoTroinon Tmlavwy AUCEWV PE OKOTTO TNV ETTi-
TEUEN TWV QTTOTEAECUATIKOTEPWY KOl ATTODOTIKOTEPWY CUVOUACHUWY, Bnud-
TWV KAl TTOPWV.

e AuTopartotroinon Twv AUCEWV PEoa atro TNV TTEPIYPAPH] TOUG PE aAyopIO-
MIKO TPOTTO.

e ACIoAOGyNnaon Tou aAyopiBuou kai TnG AUong TTou SOONKE.
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e [evikeuon kal peTa@opd TN d1adIKaaiag TTIAUCNG TOU CUYKEKPIPEVOU TTPO-
BAAuUATOG O€ pIa eupUTEPN TTOIKIAIQ ATTO TTPORARUATA.
e Katavonon tng avlpwTrivng CUUTTEPIYOPAG KATA TNV AVTIUETWTTION €VOG
TTPOBAAUATOG.

MNa v avdAuon Tou TTPORAAPATOG KAl TOV EVTOTTIONO TwV OOUIKWY A KUPIWV
OTOIXEiWV TTOU TO aTToTeEAOUV, €ival aTTapaiTnTo TO TTPORBANMA va JopPOoTToINBEi,
WaoTe va gival ammapaitnto va amaAAayei amd TePITTEG AETITOUEPEIEG TTOU AUEA-
VOUV, XwpPig AOYo, TOV OYKO TWV CTOIXEIWV TTOU TTPETTEI va dlayelpioToupe H Ael-
Toupyia auTh gival yvwoTr ws agaipeon (abstraction) kal atroTeAEl Pia vonTikn
IKOVOTNTA EVTOTTIOPOU TwV BACIKWY XOPAKTNPIOTIKWY VOGS OVTIKEINEVOU 1 YEVI-
KOTEPA pIag KatdoTaong. H aia TnG agaipeong Eykeital aTn duvatoTNTA KPITIKAG
emegepyaoiag dedOPEVWY KAl OTNV AVOKAAUWN OXECEWV HETOEU QVTIKEIMEVWV I
KATaoTaoswVv. H a@aipeTiKA IKavoTNTa €ival ammapaitnTn yia Tn owaoTr avaAuon
€VOG TTPORANPATOG O aTTAOUOTEPO UTTOTTPORARUATA Kal T oa®r dIaTuTTwon
NG SOWNG Tou.
H uttoAoyIoTIKA oKEWN TTEPIEXEI TN XPNON TNG agaipeong, Tn dIACTIOON £VOG
TTPOBAANATOG O€¢ TTI0 ATTAd, TO XPOVOTTPOYPOUMATIONG €vOG €pyou, TN XPrnon
peyaAou oykou dedopévwy (big data), 0TTwg gival yia TTapddelyua n diaxeipion
petabytes dedopévwy oto Cern pe xprion 1ng Python. XapaktnpioTiké Tng YTTo-
AOYIOTIKAG ZKEWNG €ival N CUANANWN €vVOIWY, N OTTOI ATTAITEI OKEWN OE TTOA-
AaTTAG eTTiTreda agaipeons. AMNO éva XapakTnpioTikG Tng, €ival 0TI ouvOuddel
TN MOBNUOTIKA OKEWN KE TN OKEWN TOU pnxavikou. Auto, BI0TI N EToTAPN Twv
YTtroAoyioTwy otnpifetal ota MaBnuatikd, aAAG TTapdAAnAa eAEyxEl CUCTAMOTA
Ta o110 AAANAETTIOPOUV PE TOV TTPAYUATIKO KOOMO, HE ATTOTEAEOUA VO XPEIadeE-
Tal CUVOUACUOG PMNXAVIKAG KAl JaBnuaTikng okéwng.
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Mapadeiypara

Katd Tov uttoAoyIoPO TOU XPOVou PETARAONG VOGS OXNMATOG ATTO Ia TOTTOOE-
oia o€ pia GAAn, TO XPWHO TOu OXAMOTOG dev ATTOTEAET BACIKO XOPAKTNPIOTIKO.
AvTiBeTa, N TOXUTNTA TTOU UTTOPEI VO avaTITUEEl TO OXNKA Kal Ol EVOAANAKTIKEG
O1adpouég TTou PTTopEi va akoAouBnoel, gival Bacikd oToixeia. H ikavotnTa g
aQaipeong pag eMTPETTEI va Bewpriooude OTI éva Oxnua NG PépuouAia 1 kai
éva TETPAKivNTO TQITT €ival Kal Ta dUO auTokivnTa, TTAPOAO TTOU £XOUV TEAEIWG
OIAPOPETIKA XAPOAKTNPIOTIKA.

210 MaBnuartikd, étav AUvoupe éva TTpORANua, n arrdédoon Tou ayvwoTou OTO
xapakTipa X (€oTw X), €ival pia apaipeTikA d1adikaaia.

12.3 YmroAoyioTiK oKEWYN Kal €TTiIAuon TTPORANpATWY

H emiAuon evog TTpoBAAROTOG e TOV UTTOAOYIOTH TTEpIAaUBAvEl Ta akOAouBa
onuavTikd otadia:

e Tov akpIfr} TTPoodIoPICHO TOU TTPORAANATOC.
e Tnv TTepIypa@r] TNG AUONG TOU JE TNV AVATITUEN TOU QVTIOTOIXOU aAyopiB-
Mou.

e Tn dlaTuTTWON TOU aAyopiBuou o€ KatavonTh HopP®r] aTTd TOV UTTOAOYIOTH
yid TNV UAOTTOINON KOl QUTOPATOTTOINGN TG AUONG.

Méoa atrd Tn diadikacia €TTiIAUONG EVOG TTPORARUATOG, KOANIEPYEITAI N QUOTNPO-
TNTA KAl N COQAVEIQ TNG EKPPACNG KAl TNG SIATUTTWONG, N aTTOKTNON OEEIOTATWY
aAYOPIBUIKAG TTPOOEYYIONG, N avixveuorn Kal n duvaTtétnTa dIGKPIoNG TWV HEPWV
evOG TTPOBAAUATOC Kal N avaTITuén IKavVoTATWYV avalAtnong Kal eUpeong evah-
AOKTIKWV AUCEWV.

IMoAAG a11é T AVBPWTTIVO TEXVOUPYNHATA, QUOIKA 1) TEXVNTA, oTnpilovTal oThv
10€a TNG ETTAVAXPNCIYOTTOINOCNG—OUVOUACHOU PIKPOTEPWY OOUIKWY HOVADWYV,
ME aTTOTEAEOHA TNV ATTAOTNTA KOl TNV TTOIKIAIG QVTIKEIUEVWV KOl XOPAKTNPIOTI-
KWV. TNV Python n Texviki auTh UAOTTOIEITAI JE TIG CUVOPTACEIG, BivOVTAG KOAU-
TEPO EAEYXO Kal UPNAS eTTiTTEdO agaipeons. Oupifouue OTI 01 CUVAPTACEIS gival
ETTAVAXPNOIYOTTOIACIYA TUANATA TTPOYPANKATWY, TTOU TA XPNOIUOTTOIOUME VIO
Va JNV eTavaAauBavouue KWOIKA HETQ OTA TTPOYPAUMOTA YaG, EEa0@AAIOVTaG
péoa atro dIadIKaaieg a@aipeang TNV AUTOTEAEIA TOUG, UE KATAAANAN xprion Tra-
POUETPWV.

231



lNpoypauuarioudg YmroAoyioTwv

ApaocTtnpioTnTES - EpwTROEIG - AOKNOEIG
12.4 ApaoTnpIOTNTEG KEQAAQioU

Apaotnpiétnta 1. Alaxeipion TpoBAnudaTwY
MNa 1a Tpia diagopeTikd TTPORBAANATA, TTOU TTapouaIalovTal GTn CUVEXEID, VA
oudTTANPWOEi N akdAoudn TTAnpogopia:
Karavoénon rou mpoBAnuarog (Xwpog Tou TTpoBAAUATOC):

e [Moia dedouéva gival yvwoTd;

e TiI d¢ev gival yvwoTo;

e [olo €ival To {NTOUNEVO;

e [oleg cival ol CUVOAKEG;

e [Molo cival To TTAGvo gpyaaciag yia Tnv €mmiAucn Tou TTPOBAAUATOC;

e Na oxediaoTei n Auon.
YAotroinon tng AUong: XpnoIdoTrolwvTag 1o TTAGvo €pyaciag, va TTapoucia-
oTei n OAn gpyacia kal n Auon.
Na yivel avake@aAaiwon kal oulnTnon Tng Auong.
MpéBAnua 1. EUpeon Twv KAATTIKWY VOUIOPATWY PE Yia CUyIon
Ytrépyxouv 6éka oakid Tou TrepiExouv 100 vouiopaTta 1o KaBéva. To K&Be vouI-
oua Cuyicel 10 ypaupdapia. To éva atmd Ta OEKQ CaKIA €XEl HEOQ OVO KAATTIKA
vopiopara, Ta otroia ¢uyifouv evvéa (9) ypappdpia To kaBéva. Mwg Prropoupue
ME pia povo Cuyion o€ pia nAekTpovikr {uyapid akpifeiag, va Bpouue TToI0 COKi
TTEPIEXEI TA KAATTIKO VOUIOMOTA;
MpéBAnua 2. To mpéBANua TG Xeipawiog

Ag uttoBéaoupe 6T eikoal AvBpwTTol BpiokovTal padi he éva padnth o€ Eva dwPdTIo
Kol TTPETTEl 0 HaBNTAG va avTaAAdgel xelpawia ue k&Be évav atrd autous. Me TTéooug
avBpwtToug TeEAIKA Ba avTaAAdgel xeipawia; Eqv uttapyxouv N (N>0) dvBpwTrol padi
ME TO HaBNTA OTO BWUATIO, PE TTOoOUG TENIKA Ba £pBel auTdG O€ ETTAPN;

MpéBAnua 3. BeAtioToTTOINON

Na peAetnBei To TPOBANPa TToUu Ba uTToAOYICElI Ta PEOTA TTOU TTPETTEI VA OWOEI
éva autépaTo pnxavnua ékdoong eioirnpiwy. Ta eioimpia kooTtiCouv 0.95€. O
aAyopIBpog Ba déxeTal TO TTO0O TTOU TTANPWVEI O TTEAATNG Kal Ba ETTIOTPEPEI TOV
apIBuo Twv KepPAaTwy pe aia 2€, 1€, 0.50€, 0.20€, 0.10€. O aAyopIBuog TTPETTEI
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va AEITOUPYEi PE TETOIO TPOTTO, WOTE TA PECTA VA divovTal E TO PIKPOTEPO dUVA-
16 (BeATioTOTTOINON) APIBUO VOUICHATWV.

Apaotnpiétnta 2. [evikeuon

O onuepivog apiBudg auToKIVATWY TTOU KUKAOQOPOUV o€ Jia TTOAN givar 90000.
Av 0 apiBudg autog augdvetal pe €TAoI0 puBPd 5%, va ypogei oevdpio o€
Python 1ToU uTTOAOYIEl O€E TTOCQ XPOVIO O APIOUOS TwV AUTOKIVATWY Ba LeTTe-
pdaoel 1I¢ 160000. Na espgavicel Tooa Ba eival TOTE Ta AuToKivnNTa. MEVIKEUOTE
TO0 TTPOYpPappa yia Arith_ Aytok autokivnta, Tmou aufdvovtal ue €TACIO0 pubud
(Rythmos) kai ¢etrepvouv éva doopévo 6pio (Orio). TENOG, va OTITIKOTTOINBEI O
Kwdikag oTo http://www.pythontutor.com/

Apaotnpiétnta 3. [evikeuon

MeAetrioTe TO TTPORANMA TWV TTUPYWV Tou AvOl BAETTOVTAG TNV OTITIKOTTOINGH
ToUu amd 10 EBVIKG AtroBeTripio EkmTaideuTikoU Mepiexopévou «PwTddEVTPOX:
(http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-1010).

To TpéRANUa va eTIAUBET apxIKA yia TpeIg dioKoug, o€ QUOIKN yAwooa. Na agl-
oTroinBei n AUon auTr yia va AuBei To TTpoRANpa e TEcoepig diokoug. TEAOG, va
yevikeuBei N AUon yia oTTolodATTOTE TTANB0G dioKWV.

12.5 EpwTtRO€Ig AOKNOEIG

e Na ava@epBouv TTévTe BaoIKG XAPAKTNPIOTIKG TNG UTTOAOYIOTIKAG OKEWNG.
e Na ava@epBouv Tpia kabnuepiva Tapadeiyuata UTTOAOYIOTIKAG OKEWNG.
o Na TTeplypagei ouvropa n Asiroupyia TG Agaipeong yia Tnv Karavonon
ouvOeTWYV TTPOBANUATWY.
o Na Treplypa@ei ouvropa n Asitoupyia TnG IMevikeuong TG diadikaoiog eTTi-
Auong TTPoBAAHATOG.
Zuvoyn
2710 KEPAAQIO auTO 0OXOANBAKAUE UE T XAPAKTNPIOTIKA TNG UTTOAOYIOTIKAG OKE-
wne otnv emiAuon TTPoRANPATWY. AdONKe, pe TN BorBeia TTapadelypdTwy, Y-
Qagon oTn onUacia NG UTTOAOYIOTIKAG oKEWNG oTnV €TTIAUGN TTPORANUATWY TNG
KaBnuepPIvAG CwG.
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