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Eicaywyiké onueiwua

To Tmapdv d10aKTIKG UAIKOG oxeTiCeTal ye 1o A.MN.Z. Tou padnuarog Mpoypauua-
TiIopog AMNZ_Topéa_NAnp_ENMAA (2015) kai 1o oXeTiké QpoAdyio MNpdypapua
(QMN_Mabnudtwv_EMAA, 2015). Eival adppnkta cuvdedePévo PE TO TTAPATTA-
vw A.T.Z., Tov Odnyo EkTraideuTikou, 1o TeTpddio Epyaciwyv kai TiIg AUCEIS yia
TO pMaBNTH. AnuioupynOnke e auioBi Kal PETA TIG OXETIKEG atToPAaelg Tou IETT.
ATtroteAei ouvéxela Tou dIBAKTIKOU UAIKOU Tou pabAuatog tng B' 1agng Apxéc
lNpoypauuariouoU YToAoyioTwy. ZUYKEKPIPEVA, ATTOTEAEITAI QTTO dUO PEPN. ZTO
Mépog I, kaAuTrTovTal o1 evoTnTES Tou Mpoypduuartog Zmmoudwy 1,2,3,4, ol oTT0i-
€G €XOUV EPTTAOUTIOTEI HE OKOTTO TNV £TTAVAANYN Kal OTTOU XpeladeTal TNV eupa-
Buvaon, oe évvoieg TTou avagépdnkav otn B' Té&n kal oTa avTioToixa KEQAAQIa
ToU BIBAiou Apxéc lNpoypauuariopod YmoAoyiotwy. 10 Mépog I, avattuooo-
VTQI Ol VEEG BePATIKEG evOTNTEG BAcel Tou MNpoypduuaTog ZTToudwy.

‘Exel wg o1éx0, péoa atrd TNV UAOTToinon TTOIKIAwv dpaaTnpIoThTWY, va Bon-
Bnoel oTov EUTTAOUTIONO TWV YVWOEWY KAl OTNV aTTOKTNON TWV atrapaitnTwyv
O€€IOTATWY, yIa TNV €TTIAUCT UTTOAOYIOTIKWY TTPOBANUATWY Kal TNV avATITUEN Ka-
TAANAWY TTPOYPAPUATWY OTN YAWOOO TTpoypaupaTiopou Python.

O1 ouyypa@eig eUeATTIOTOUV PE TO UAIKO QUTO OTNV OUCIACTIKA UTTOOTAPIEN TOU
MaBnuatog Mpoypauuatiouos YIToAoyioTwy yia TNV €TTTEUEN TwV PaABNOIaKWY
TOU OTOXWV, JE DEDOUEVEG TIG CUVONKEG AVATITUENG TOU.

O xpwuaTiopdg Tou KWwdIKa akoAouBei To TTpoTuTro Tou IDE Tng Python, evw n
é€kdoaon mng Python 1Tou xpnaoiyotroigital otov KWwoIKa gival n 2.7.10.

210 KeEigeva Tou OAoU UAIKOU Kai yia AGyoug atrAoTroinong Kail un dIdocTraong NG
TTPOGCOXNG, XPNOIUOTTOIEITAI TO BEUTEPO TTANBUVTIKO TTPOCWTTO, KAAUTITOVTAG KAl
Ta dUO YEvN.
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lpoypauuariouog YmoAoyiotwv

1. A6 TO TTPOBANUA TNV AVATITUEN aAyopiduou

Eicaywyn

2T0 KeEQAAaio auTd, apxlka Ba TTpooeyyicouue BEpaTa TTOU apopoulv TNV ava-
yvwplion g douAG evOg TTPOBAANATOG Kal TNG TTOAUTTAOKOTNTAG TOU. 2Tn OU-
véxela, Ba yvwpicoupe Tn diadikagia TNG agaipeons Kal TNG AtTAOTToinoNng evog
TPOBAANATOG pe TNV avdAuct| Tou o€ atrAoloTepa UTTOTTPORANPaTA. TEAOG, Ba
YVWPIOCOUNE TOV TPOTTO TTOU TTEPIYPAQPOUE aAyOopIBUIKG TN AUCN TOU, EKPPACE-
VN ME YeUBOKWIAIKA 1 dIdypapPa PORG.

Né€eig KA1d1a

MpoBAnua, emmiduon TpoBAAuarog, avaAluon TTPORAANATOG, agaipean, TTOAU-
TTAOKOTNTA, AAYOPIBUOG, avaTTapdoTacn ahyopibuou.

A1dakTiKéG EVOTNTEG

MNa va avamTuéoupe TTpoypduuaTa TTou Pag BonBolv otnv eTTiAucn Twv TTpo-
BAnudaTwy, €ival avaykaia n katavonon TpIWV BACIKWY EVVOIWV: TNG £vvoIag
Tou 1MPoBAnuarog, TnG £vvoiag Tou aAyopiBuou (algorithm) yia mn epiypaen 1ng
AUoNg Tou Kai TNG doung dedouévwy (data structure), yia va utropouv va xpnaol-
MoTtToinBouyv Ta dedopéva atrd Tov aAyopiBuo. H axediaon aAyopiBuwv atroTeAEi
onpavTikd PEPog TNG d1adIKaoiag eMAUCNS VoS TTPOBANUATOS. ZUVODEUETAI UE
TNV avdAuon Tou TTPORANAPATOG 0 aTTAOUCTEPQA, T OUVOECN TWV AUCEWY TWV
EMMPEPOUG TTPORANUATWY KAl KUPIWG PE TNV TTEPIYPAPN KOl Jop@oTToincn NG
AUong Tou. AuTo, WOTE n AUCN va PTTOPEl va avaTTapaoTaBei o€ yopPr KaTavo-
NTA atrd TOV UTTOAOYIOTH.

1.1 Eilcaywyn otn diaxeipion TnG TTOAUTTAOKOTNTOG EVOG
TPOBARpATOG

O avBpwtrog avTiyeTwTiel KABNUEPIVA PIKPA 1 ueydAa TTpoBAARuaTa, TTOAAG

atrd Ta oTToia TTPOCTTABE va Ta ETTIAUCEI KATA TO duvaTOV EUKOAOTEPA E TN Po-

NBeia Twv epyaAgiwy Kal TNV TEXVOAOYia TNG ETTOXNG TOU.

Me tov 6po mpoBAnua mpocdiopileral Lia KATAGTACN N orroia XPH{EI AVTILETW-

mong, amraitei Auon, n o€ Auon 1n¢ d¢ev givar ouTe yvwaTr), oUTe TTPOQPAVIC.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Ta TTpoBAfRuaTa UTTOPOUE Va Ta DIOKPIVOUNE, JE KPITAPIO Th duvaToTNTA ETTIAU-
ong, o€ emAUoIua, 6tav n AUCn Toug gival yWwoTh, avoixTd, 6Tav n Auon Toug
Ocev £xel Ppebei Kal TTapdAAnAa dev £xel ATTOOEIXTEN OTI UTTAPXEI Kal dAuTa, oTav
£xel atrodeixO¢ei 611 auTrh eV UTTAPXEL.

Ta mpoBAApaTa xapakTtnpi¢ovral €1miong, w¢ amAd A ouvBeTa. Ekeiva 1mou n
AUon eival eUkoAo va BpeBei xapakTnpifovTtal wg amAd. Q¢ guvOleTa xapakTnpi-
Covtal Ta TTPoBAANATA TTOU atToTEAOUVTAI aTTO TTOAAG PEpPN Kal O0Tn AUCHN TOug
OUMMETEXOUV TTOAAOI TTapAyovTeG, TTOU GUXVEA AAANAETTIOpOUV PETAEU Toug. lMNa
Tapadelyua, TTPoRAAUATA OTTWG N PUTTAVON TOU TTEPIBAAAOVTOG, i N AOQAAAG
mAofynon oto AladikTuo Xapaktnpifovral wg ouvBeTa TTpoBARuaTa.

Ta TTPOBAANATA TTOU ATTAVTWVTAI TNV KOBNUEPIVOTNTA KAl OTIG ETTIOTAMES TTOI-
KiAouv, ue opiouévVa aTTd aUTA va UTTopoUV va eTmAUBoUV Pe Tn BoriBsia uttoAo-
yioTr. AuTd Ta TTPOBAAUATO OXNUATICOUV IO EUpUTEPN KATNYOPIQ E TNV OVOUa-
oia, urroAoyiaTikG mpoBAnuara, TTpoBARPaTa e Ta otroia Ba agyxoAnBouue oTn
OUVEXEIQ.

1.2 Z1adi1a emiAuong TTpoBARpATOG

H ettiAuon evég TrpoBAAuaTog e€ehicoeTal o€ Tpia oTddIa: a) TNG Karavonong, B)
NG avaAuang Kail y) Tou oxediaouoU Kai TNS uAorroinang tng Auong.

21a610 A. Karavénon TpofAARuaTog

270 TTPWTO OTAdIO, TNG KATAVONONG Tou TTPoBAAuaTog, yiveral n diIGkpion TG
OounA¢ Tou TTpoBAAuaTOoG, diadikacia avaykaia, eI0IKA o€ éva oUvBEeTO TTPORAN-
Ma. Me Tov 6po dour, evvooUlE TA ETTINEPOUG OTOIXEIO-TUAUATA TTOU ATTOTEAOUV
TO TTPORANUA, KABWG Kal TOV TPOTTO UE TOV OTTOI0 QUTA CUVOEOVTAI Kl AAANAETTI-
Opouv. MNa tnv katavonon Tng douNG, ival atrapaitnTn n avdAuaon Tou TTPORAN-
MATOG OTA ETTINEPOUG OTOIXEIQ TOU.

21dad10 B. AvaAuon mrpoBAfRparog

Eival To o1dd10 010 0110i0 TO APXIKO TTPORANMA, dlaoTrdTal o€ AAAa €TTi PEPOUG
atrAouaTepa TTpofARuarta, diadikaoia Pe TNV OTToia, EAATTWVETAI N OUOKOAIQ
QVTIMETWTTIONG TWV TTPOPRANUATWY, 600 TTEPICTOTEPO TTPOoXWPAEl BabuTepa n
avaAuor] Toug o€ atTAouoTeEPA TTPORARUATA.
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lpoypauuariouog YmoAoyiotwv

21ad10 IN. ZXedlaouog kail YAotroinon

Mpdkerral yia To oTddIO TTou UAOTToIEITal N AUON Tou TTPORAARUATOG, HEOW TNG
AUONG Twv emMPEPOUC TTPORANPATWY. ZT0 OTAdIO auTO apXIKG oxedialovTal ol
OIaQOPETIKEG BUVATEG AUCEIG Kal TEAOG ETTIAEyETAI KOl UAOTTOIEITAI N TTAéOV KO-
TGAANAN.

MNa N AUon evog TTpoBAANATOG PTTOPE va SIaTUTTWOOUV BIaPOPETIKOI aAyOpIB-
MolI, Je atroTéAeoua va TiBeTal TO BEpa TNG agloAdynong Toug, dnAadr) TToIog aTTd
autoug gival o BéATIOTOG. H aéioAdynon aAyopiBuou givalr cuyxvd €va oUvBeTo
Béua Kal N €pwTnNON «UTTAPXElI ATTODOTIKOTEPOG aAYOPIBUOG TTou AUvel TO idI0
TTPORANMA;» PeEAETATAI aTTO TN OewpnTIKN MANPOPOPIKA (Ocwpia YTTOAOYIOTIKAG
MoAuttAokoTNTAG). H armodorikornTa aAyopibuou ava@EépeTal KUPiwg oTnv TayU-
TNTA EKTEAECAHG TOU, dNAAdI) TTOO0 XPOVO XPEIAZeTal yia va AUCEl TO TTPORANUA,
0AAG Kal 0TO XWwPo (TToodTNTA) TNG KUPIAg PVAKNG TTou XpnolpoTrolei. ‘ETal, yia
Tapadelyua, av yia duo aAyépiBuoug A kai B, TTou AUvouv 10 id1o TTpORANua,
ouyKpIvouevol e Ta idia dedouéva Kal ouvOnkeg (YAWOOO TTPOYPOUUATIOHOU,
UTTOAOYIOTIKO OUCTNHA, OKANPOG dIOKOG K.ATT.), dIAToTWOEI OTI 0 aAyopIBpog
A divel AUon o€ pIKpOTEPO XPOVO atrd To Xpovo Tou B, 16Te 0 A xapakTtnpiletal
WG ATTodOTIKOTEPOG Tou B. Mapduoia, av o aAydpiBuog A xpnoiuoTrole AiyoTepn
MVAUN atmé Tov B, xapakTtnpidetal atmodoTIKOTEPOS Tou B. YTToBEéToupe OTI Kal
oTIg dUO TTEPITITWOEIG 0 AANOG TTapdyovTag avtioTolxa, gival idlog.

1.3 AvdAuon TpoBARpaTog o€ atrAoucTepa UTTOTTPOBAR AT

YTrapyouv SIAQOopES ETMIOTAMOVIKEG HEBODOI TOU TPOTTOU £pyaaciag yia Tnv avda-
Auon TNG dopNG evOg TTPOBAARUATOG Kal TNV EUPECT TWV TUNUATWV-UTTOTTPORAN-
MATWYV TToU TO atroTeAouv. O1 uéBodol auTég gival yWwaoTEG wG: avaAuTikn uéBo-
00¢ (a1d TTAvw TTPOG Ta KATW Top Down), ouvBeTikn (aTTO KATW TTPOG TO TTAVW
Bottom Up) kai pikrr p€6odog.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

270 KeQAAaIo auTd Ba acxoAnBoupe pe TNV avaAuTikh péEBodo eTTiAuang TTpo-
BAAuaTtog (Top Down problem solving), n otroia gival Kal n eupuTEPA EQAPPOLO-
Mevn MEB0SOG. H yevikni apxr TG avaAuTiKAG ueBGdou opilel OTI, yia va AUGOUE
KA&T1TO10 OUVOETO TTPORANMA, TTPETTEN VA

e KaBopioouue Ta UTTOTTPORAAMATO

e crTavaAdBoupe Tn diadikacia auTh yia KGBe éva atmmd Ta UTTOTTPORAARUATO
auTd, o€ 600 BAaBog auTd cival avaykaio

® TTPOXWPAUE aTNV Apeon eTTIAUCH TOUG, OTAV TACOUNE O€ UTTOTTPORAAR AT
TToU dev aTTaITOUV €TMITTAEOV dlAOTTAON.

H AUon Tou TTPOBAANATOC ETTITUYXAVETAI PE TN OUVOEOT TWV AUCEWV TWV ETTIYE-
poug TTpoBAnudTWY.

1.4 N'pa@Ikn aTtreikévion Tng Sopng evog TTpoBARpATOG

H avdAuon evog TpoARuatog oe AAAa atrAoloTepa, avaduel TTapdAAnAa kai
TN OO TOU, VIa TN YPOQPIKA ATTEIKOVION TNG OTTOIOG XPNOIUOTIOIEITAI CUXVA JIO
olaypauuaTiky avamapdoracn, GUPN@WVaA JE TNV OTToia:

e To apyIko TTPORANPa avatrapioTaTal amrd éva opBoywvio TTaparAnAdypau-
[V[e}

e Kd&Be éva atrd Ta atmAouaTepa TTPORAAUOTA GTA OTTOia aAvOAUETAI AvaTTapi-
oTaTal, €miong, atmé £éva opBoywvio TTapaAAnAdypapo.

e Ta TTapaAAnAGYypaua TTOU avTIOTOIXOUV OTA QTTAOUCTEPQ TTPORAAMAT
oxnuaTifovtal éva emmiredo xaunAoTepa. ‘ETo1 o€ KGBe KaTWTEPO ETTITTEDO,
OnUIoUPYEITal N YPOPIKN avarrapdoTacn Twv TTPORANUATWY oTa OTToid
avaAuovTal Ta TTPoRAAUATA TOU APECWS UWNAGTEPOU ETTITTEDOU.

H diaypappartikr avatrapdoTtaon divel P atrTh AaTreikovion TG S0P ToU TTPO-
BAAuaTog kal BonBdsl T6o0 OoTNV KAAUTEPN KaTavonon Tou idlou 600 Kal OTn
oxediaon TnG AUong Tou.
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21NV €ikova 1.1 @aivetal n dIAYPAUMATIKA avaTrapdoTacn TTapadeiyuaTog Ji-
o0Bodoaiag.

Ymohoyioudg

MigBodoaiag
| | |
2uhoy Ymohoyiopoi Etaywyd

Oedopévv oToIxEiWv

|
ZuMoyn mepwpiec- | Baoikov KaBapav vnutowon COTWON
o Emoopata A : p’ : SoY 5 P . ﬂ:g f KaTa-
OTOIXEIWV TIOUCIiEG QaTTOdOX WV QTTOO0X WV 2. OTA0EWY
| i |
IKOYEVEIQKO O¢ong Eidikav

OuvBNKWv

Eikéva 1-1. Aiaypauuartikn avamapdoraon mpoBAnuarog
"YrroAoyiouds MicBodoaiag”

1.5 AvatrapdoTtaon aAyopiOpwyv

21N BiBAIoypagia cuvavTwvTal did@opol TPOTTOI avaTTapdoTaong eVvOg aAyopid-
Hou, OTTWG WE:

e Quoikn yAwooa (natural language), n otroia ammoTteAei Tov Mo ATTAG, ave-
TeCEPYOOTO KAl adduNTO TPOTTO TTAPOUCIiacong evog alyopibuou, OTTou uE
atrAd AOyIa Kal EAEUBEPEG EKPPAOTEIG TTEPIYPAPOUNE TA BrATA TOU AAYO-
piBuou. Autog o TPOTTOG EKPPaCNG KPUREl augnuévn BavetnTa AdBoug,
AOYW TNG ACAQPEIAG aTNV TTEPIYPAPH.

o Aiaypauuarikés texvikéc (diagramming techniques), TTou cuvioToUv €va
YPa®IKG TPpOTTO TTapouaiacng Tou aAyopiBuou. H 1o yvwaoTr TEXVIKA givai
10 didypauua pong (flow chart).

e Kwaikotroinan (coding), dnAadr pe Eva TTPOYPAUMUa YPOUUEVO EITE O€ WEU-
OoyAwaoaoa gite o€ KATTOIO YAWOOA TTPOYPAUUATIOLOU TTOU, OTAV EKTEAECOEI
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Ba dwaoel Ta idia aTToTeAéTATA PE TOV aAyopiBuo. WeudoyAwaooa ry Weudo-
KWOIKA¢ gival ia UTTOBETIKN) dopnuévn YAWOOoA E OTOIXEIA OTTO UTTAPKTEG
YAWOOEG TTPOYPANMPATIONOU, e AiyeG EVTOAEG Kal ATTAOTTOINUEVN GUVTAEN,
XPAOoIUN 181AITEPA OTA TTPWTA OTAdIA EKPABNONG TOU TTPOYPANUATIOHOU.

2710 BIBAio auTd Ba xpnoipoTroinBei yia TNV avaTrapdoTacn Twv aAyopiBuwy n
YAwooa TTpoypauuaTiopou Python, €ékdoon 2.
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2. Avartrtuén TTpoypauHaTOGg
Eicaywyn

2710 KEQAAQIO auTd avaTTTuooovTal, O€ £va TTPWTO ETTITTESO, BEUATA OXETIKA UE
TOV KUKAO avdaTTITuénG €vog TTpoypdaupaTos Kal TiIG peBodoAoyieg TTou xpnaoipo-
TToloUvTal. AvoAuovTal B€uaTta €10WV TTPOYPAUMATIOHNOU KAl avagEpovTal ap-
XIKEG EVVOIEG VIO TOV QVTIKEINEVOOTPEPH TTPOYPAUUATIONO, KABWG KAl TEXVIKEG
oxediaong Kal TTEPIYPAPAG CUCTNUATWV.

AEEeig KAe1d1G

KUKAOG avaTTTuéng TTPOYPAUHATOG, HOVTEAO avATITUENG Kal oXediaong AOyIOI-
KOU, TTPOYPOMMUATIOTIKA UTTOOEIYUATA, QVTIKEINEVOOTPEPNG / SOUNUEVOS TTPO-

YPOUUATIOUOG.

A1dakTIKEG EVOTNTEG
2.1 KukAog avarmrtugng mpoypaupaTog/AoyIouIKoU

H diadikacia avamtugng AoyiouikoU egeAicoeTal o€ SIOKPITEG PAoEIg i oTAdIA.
Ocwpeital uUTTooUVOAO Tou KUKAOU {wNG evOG GUOTAMATOG AOYIOHIKOU TTOU eKI-
VA& aTTd TNV avaAuon atTaITHOEwWY Kal TEAEIWVEL JE TNV TTalon ASIToupyiag Tou.
APKETEG POPES, 01 BEWPNTIKEG TTPOCEYYIOEIS YIa TNV AVATITUEN AOYITUIKOU £XOUV
0eXOei KPITIKA yIa TNV ATTOTEAECHUATIKOTNTA TOUG, KABWG ouxvd, 0Tn TTPAEN, TTa-
POoUCIAlovVTal ONUAVTIKEG ATTOKAICEIG aTTd TOV apXIKO OoXedIaouo. MNMapoAa autd
gival 1Id1aiTepa XprnoiPo, N avaTTuén evog AOYIOPIKOU va OKOAOUBEI ouykekpl-
Méva PovTEAQ, Ta OTToia €XOouv TTPOTOBEI avaAoya PE T TTPOTEPHMATA KOl TIG
aduvapieg Toug.

MeTtalu Twv Bacikwyv peBodoAoyiwv (HOVTEAWYV) TTOU £XOUV TTPOTABEI Kal aKo-
AouBouvTal, 6a avagepBouue oTo HoVTENO TOou KaTappdkTn (waterfall model) kai
TNG OTTEIPOEIdOUS TTPOOEYYIonG (spiral model).

2.1.1 MovTéAO TOU KATAPPAKTN

MpokeiTal yia T0 povtéAo TTou utrodiaipei Tn diadikagia avaTTTugng evog ouoTh-
MOTOG AOYIOUIKOU OTIG aKOAOUBES QPATEIG:

e KabopiopoU atTaIitTAcewy.
e AvAAuong aTmmaIToswy.
e 2 xediaong.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC
e Y)Aotroinong.

e OAokApwong. AsiToupyiag Kal ouvTipnong.
O1 pdoceig epapudlovTal d1adoxIKG Pe TN OEIpd (YPauMIKG) Je KUKAOUG avaTpo-

¢odOTNONG.

KaBopiop6g ATraITioewv
R4
L]
' ]
“ -
AvdAuon
R4
L]
. v
< u
Txediaon
R4
L]
. 1l
“ -
YAotroinon

m—p  OAOKANPpWON
= = » AgiToupyia & Zuvtipnon

Eikéva 2-1. Aiaypauuartikn avamrapdoracnh Tou JOVTEAOU TOU KATAPPAKTN

2.1.2 MovTtéAo otreipag

210 YOVTENO TNG OTTEIpAG, N avATITUEN aKoAouBEi pia e¢eAIKTIKY diadikagia pe
TNV €TTAVAANTITIKA EKTEAECN VOGS KUKAOU @Aoewy, TToU 0€ KABeuId dnuioupyei-
Tal pia evOiaueon €kdoan Tou TEANIKOU TTPOIOVTOG, N OTToia BEATILVETAI KATA TOV
ETTOPEVO KUKAO K.0.K. H diadikaoia auTr) ouveyiletal yéxpl va TTapaxOei pia k-
do0n TTOU VO IKAVOTIOIEI TIG ATTAITACEIS TWV XPNOTWV. To TTAEOVEKTNUA auTOU
TOU POVTEAOU gival n ypriyopn avdaTtiTuén evog TTPWTOTUTTOU Kai N avaAuon OAwv
TWV KIVOUVWYV, TTPIV aTTO KABE @dcon. To JovTéAo auTd XpNOIPOTTOIEITAI TTEPICOO-
TEPO O€ £pya PEYAANG KAIUAKOG.

Katd tnv avaTtuén evog TpoypduuaTtog, epyalouacTe TTapopola e mn diadika-
oia avaTTugng evog Aoyiouikou kai akoAouBeital n peBodoAoyia uhoTroinong Tou
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KUKAOU avdmrTuéng mpoypduparog (program development life cycle-PDLC).
Mia Té€Tola peBodoAoyia avaTrTuéng TTPOYPANPOTOG UTTOPED VA TTOTEAEITAI ATTO
PaoccIg, OTTWG:

e AvaAuon Tou TTPORARPATOG.

e X xediaon.

® 2UuyypaQr KWOoIKA.

e 'EAgyX0G Kal EKOQAAPATWON.

e Tekunpiwon.

B
N

Eikéva 2-2. Aiaypauuartiky avamapaoracn 1ou JOVTEAOU TNS
2TrEipag

2.1.3 H Aoyikl] ouyypa@Rig mpoypdupaTog avaloya He To €idog po-
YPOUMOTIOHOU

AT1é Tn dekaeTia Tou 1960 Kal PEXPI onpepa, EXouv avatrTuyBei didgpopa €idn
TTPOYPANKATIONOU TTOU T UTTOOTAPIEAV TTOAAEG YAWGCOEG TTPOYPAUMATIONOU.
MTTopoUuE va T KATNYOPIOTTOINOOUNE O€ UEYAAEG KATEUBUVOEIG, Ta AeyOueva
TTPOYPAMHATIOTIKA uTTodEiypara (programming paradigms).

Ta Baoikd TTpoypappaTioTIKG uTTodEiyuaTa gival Ta akdAouba:

e O [MpoOTAKTIKOG TTPOYPANMATIGHOG.
e O AnAWTIKOG TTPOYPAUHATIONAG.

2.1.4 TNIpOCTOKTIKOG TTPOYPAMHATIONOG

O MpooTaKTIKOG TTPpOoYpaMHaATIONOG (Imperative programming) BacieTal o€
EVTOAEG TTOU UAOTTOIOUV T BrPOTA £VOG aAYOPIBOU, Kal BPIOKETAI TTIO KOVTA OTN
AoyIkr] AeIToupyiag Tou uttoAoyiaTr). FAWwoceg TTou akoAouBnoav To €idog auTd
gival ol KAAOIKEG YAWOOEG TTPOYPalaTIoONoU, 60TTws Cobol, Fortran, Pascal, C
K.G.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Aopnpévog Kal pun TPOoypPAUHATIONOG

Katd Tnv apyIkni 1Tepiodo Tou TTpoypapuaTiopou, n dlakAGdwaon Kal N aAAa-
YN TNG PONG eKTEAEONG VOGS TTPOYPAPUATOG YivovTay PE Th XPrion TG EVTOARG
goto. Mg Tnv evioAf] auTr, N PoN €KTEAEONG PETAPEPOTAV OE OTTOIOBATTOTE Of-
MEio Tou TTPOYPAPUATOG, YEYOVOGS TTOU 0dnyoUuae o€ Jn dopnuéva TTpoypdupaTa
(MN dounuévog TTpoypaMaTIONOS - Unstructured programming). ZTn CUVEXEIQ
onuIoupynRBnke To TTPOTUTTO Tou Aopnpévou TrpoypaupaTicpou (Structured
programming), 61Tou n aAAayr] TNG PoNG EKTEAEONG YIVETAI JE OUYKEKPINEVOUG
KavOVEG.

O A10dIKAOTIKOG TTpOoypapaTIiIonog (Procedural programming) atroTeAel pia
UTTOKATNYOpPIia TOU dOUNUEVOU TTPOYPOAUMATIOUOU, UE TO TTPOYPAPMA VO OTTOTE-
Agital atrd opddeg evioAwy, TG diadikacies (procedures). H yAwooa TTpoypap-
MOTIoOPOU TTou agloTroinoe, Adn atod 1o 1970, 1o €idog auTd eival n Pascal.

O AVTIKEINEVOOTPEPNAS TTpOoypappaTiIonog (Object-oriented programming)
Baciletal -a€ avtiBeon pe To OIABIKAGTIKO TTPOYPAPUATIONO- OE AVTIKEIMEVA TTOU
OAANAETTIOPOUV PETAGU TOUG. O AVTIKEINEVOOTEPNG TTPOYPANUATIONOG OTTOTEAEI
€va TTPOTUTTO TTOU TAIPIALEI TTEPICTOTEPO OTN AOYIKA OpyAvwWOoNg Kal AEIToupyiag
TOU TTPAYMATIKOU KOOUOU.

2.1.5 AnAwTIKOG TTPpOYpPOUMATIONOG

O AnAwTiK6G TrpoypappaTiopds (Declarative programming) BaoiCetal otnv
TTEPIYPAPI) TOU OKOTTOU, O OTTOIOG {NTEITAI VA ETTITUXEI TO TTPOYPAUMA. ZTO YEVI-
KO auTO UTTOdEIYHA aVAKOUV BIAQOPES UTTOKATNYOPIEG TTPOYPAUMATIONOU, OTTWG
gival o Zuvaptnolakég Kal o Aoyikog.

O ZuvapTnolakog TrpoypaupaTionog (Functional programming) BacileTal o€
MOBNUATIKEG CUVAPTAOEIG, HE YAWOOEG OTTWG Lisp, Logo K.4.

2710 Aoyik6 Trpoypappationd (Logic programming), éva TTpOypappa gival éva
OUVOAO aTTO AgIWPATA A KAVOVEG Ol OTT0i01 KOBOoPIfouV OXECEIC AVAPECO O€ AVTI-
Keipeva. YTTOAOYIONOG evOG AoyiKoU TTPOYPAUMOTOC gival éva CUPTTEPAT A TTOU
ouvayetal atrd Ta ATToTEAEOPOTA TOU, OTTWG Yia TTapddelyua yivetal otnv Prolog.
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2TO TTPOYPAUMATIOTIKG TTPATUTTO TOU SNAWTIKOU TTPOYPOUMATICUOU UTTOPOUE
va Bewprooupe 0TI avAKouv Kal AAAEG YAWOOEG TToU dev UTTAYovTal OTIG OUO
TTPONYOUUEVES KaTNyopieg. XapakTnpioTikéS eival n HTML (HyperText Markup
Language), yAwooa OAPAvVONG-XAPOKTNPIOKOU UTTEPKEIUEVOU KOl €V PEPEI N
SQL (Structured Query Language) yAwooa yia 1n diaxeipion dedopévwy, o€
éva ZuoTtnua Alaxeipiong Zxeolokwv Baoewv Agdopévwy (RDBMSRelational
Database Management System).

2.1.6 AoITrd TTPOTUTTA KAl TEXVIKEG TTPOYPOAMMATIONOU

EKTOC a1md Ta TTapatTdvw UTTOdEiyUaTA TTPOYPANPATIONOU UTTAPXOUV Kal GAAC
TA OTTOIq, €iTE BEV PTTOPOUV VA XAPOKTNPICTOUV TTANPWS WG TTPOYPOUHATIOTIKA
uTTOOEiyMaTA, €ITE ATTOTEAOUV TEXVIKEC KAl IEBOOOAOYIES TTPOYPAUUATIONOU, TTOU
Ba avapEéPOuE OTN GUVEXEIQ.

MapdAAnAog rpoypappatiopog (Parallel programming). Emitpémmel Tautdypo-
v ekTEAEON BIABIKACIWY aTTO DIAPOPETIKOUG ETTECEPYACTEG, OTTWG OTNV YAWC O
TpoypapuaTtiopou Occam.

MpoypappaTionog odnyoupevog atro yeyovoTta (Event-driven programming).
ATTOTEAET TTEPICTAOTEPO TEXVIKI QPXITEKTOVIKNG EVOS TTOOYPAUUATOS OXETIKA E TN
pOor] Tou, TTaPd TTPOYPAUMATIOTIKO UTTOdEIypa. H por Tou TTpoypduuaTog e€ap-
TéTa1 ammd TNV UTTapEgn yeyovotwy (events), 6tTrwg cival, yia apddelyua, éva
MAVUHa evOG a1oBNTAPA i hIa EVEPYEIQ TOU XPAOTN WE TO TTATNG TOU TTOVTIKIOU 1)
evOG TTANKTPOU. MNapadeiypata YAwoowy TToU To EVOWPATWVOoUV givail n Python,
Java k.d.

OTmTIK6G Trpoypappatiopdg (Visual programming). Ekgpadel Tn duvatdtnta
YAWOOWV A TTEPIBAAAGVTWYV TTPOYPAUMPATIOHOU VA TTaPEXOUV TN duvatoTnTa On-
MIoupyiag Tou TTPOYPAPUATOG HECW YPAPIKWY AVTIKEIMEVWY, QVTi TNG TTANKTPO-
AOGynong Tou KWOIKA O OTToI0G avTIOTOIXEI O¢ evTOAEG. TMa TTapddelyua, oTnv
KaTtnyopia auTtr) avikouv TrepIBAAAovTa dnuioupyiag oevapiwv 6TTwg 10 Kodu
(Kodu, 2016) kai To Alice (Alice, 2016) A To Scratch (Scratch, 2016).

Mpoypapuatiopég Aéopung evepyeiwv (Script programming). Eivar tU1m0G
TTPOYPANUATIOHOU Kal OX1 UTTOSEIY A, DNUIOUPYIAS MIKPWY TUNUATWY KWAIKA Kal
OXI OAOKANPWHEVWY TTPOYPOUHATWV.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Eival uynAouU emimédou TTPoYPANPATIONOG TTOU DIEPUNVEUETAI KATA TNV EKTEAE-
on atré £va GAAo TTpoypapua, OTTWG évag QUANOUETPNTHG.

ApBpwTt6g | TunuaTtikdg Mpoypappariopdg (Modular programming). ZxeTi-
CeTal TTEPIOCOTEPO HE TEXVIKN OxeQIQONS AoyiouIKOU TTapa WE TTPOTUTTO. Xapao-
KTnpi¢eTal atrd Tn dlaipeon Tou TTPOBAANATOG 0 aTTAOUCTEPA TUAMATA, AUTA UE
N ocIp& TOUG O€ €TTi PEPOUC UIKPOTEPA K.O.K. MMapéxel atrAolaTeucn TNG €TTi-
Auong evog TTPOPRAARUATOG, EUKOAIO KWwdIKOTTOINONG Kal ouvThpnong. Mevikd wg
TuAUA BewpPoUNE £va OUVOAO EVEPYEIWV TO OTTOIO EKTEAEI HIa KaBopITuEVN A€l
TOoupYia VOGS TTPOYPAMUATOG Kal Eival KATd TO duvaTtov avecdpTnTo atmo Ta AAAa
TUAMOTA.

lepapxikOg oxeSIAOUOG

H péBodog avaAuong evog TTPORANUATOC OE HIKPOTEPQ, €iVal EKEIVN YE TNV OTTOIA
QVTIMETWTTICOUNE TO TTPORANMA WG Jia TToAueTTITTESN doun. ‘ETol, yia Tn oxedia-
on Tou, EeKIVAPE aTTd TO UWNAGTEPO ETTITTEDO KAI OTN CUVEXEIA TO AVAAUOUUE O€
OAo Kal xaunAoTePa, £wg OToUu POACOUNE OTO KOTWTEPO £TTiTTed0 avéAuong. H
TEXVIKNA aUTH ovouddZeTal 1IepapXIkOg oxedlaoudg (Top down design).

2.1.7 EvOeIKTIKA TTEPIBAAAOVTA KOl YAWOOESG TTPOYPAUUATIONOU
Pascal. H mAéov KAaOIKA YAWOOO dounuEVOU TTPOYPAUUATICHOU.

Visual Basic (Visual Basic, 2016). MepiBaAAov TTpoypauPOTIONOU, TTOU AKO-
AouBei JIKTO TTPOTUTTO UTTOOEIYHATWV.

C++. Eméktaon tng C. ATToTeAel YAWOOO QVTIKEINEVOOTPEPOUG TTPOYPANMOTI-
OopoU, av Kal uTTopEi va xpnoiuotroinBei kai yia didackaAia AiladIKaoTiKoU TTpo-

YPAMPATIOHOU.
Java (Java, 2016). Zuyxpovn YAWooa AVTIKEINEVOOTPEPOUG TTPOYPAUHATIONOU.

Python (Python, 2016). TAwooa TTOU AVAKEI OUCIOOTIKA O€ PIKTA UTTOOEiyIaTO
TTPOYPONMPATIONOU, OTTWG AVTIKEINEVOOTPEPES, OUVAPTNOIOKO Kal dIadIKACTIKO.
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2.2 Eicaywyn oTIg BAOIKEG EVVOIEG TOU
OVTIKEINEVOOTPEPOUGS TTPOYPAHATIONOU

2Tnv TTapdypago autr} Ba ava@epBoUue ETTAVOANTITIKA O€ OXECN YE TNV TTPON-
youUpevn TAEN, OTOV AVTIKEINEVOCTPEPH TTPOYPANMPATIONO, VW TTANPECTEPN ava-
Auan Ba yivel oTo KepAAaio 11.

H péxpl Twpa d1daoKaAia Tou TTPOYPAUMATIONOU OKOAOUBEI TO UTTOdEIYUO TOU
dounuévou TTpoypapuaTiopou. O dounUEVOG TTPOYPOUUATIONOG EAUCE onuavTi-
K& TTpoBAAuATA TTPOYPAUMATIONOU, aAAG 0drynoe Kal oTnV avAaTtrTuén TToAU-
TTAOKWV TTPOYPONMATWY. H KATAOKEUN TWV TTPOYPANMATWY AUTWY Kal N OUVTA-
pPNOTN TOug aTraITouoE €10IKOUG PE BABIEG YVWOEIG O€ ETPEPOUG BEPATA, OTTWG
oTn dlaxeipion PVAUNG, Kal oTa AEITOUPYIKA cuaTiuaTta. H TTOAUTTAOKOTNTA KO-
TAOKEUNG TWV TTPOYPAUMATWY dnuioupynaoe pia GAAN AoyYIKr TTpoypapPaTICHOU
TTOU KIVEITaI 0€ dIAPOPETIKY KaTeUBUvOT. MpoKeITal yia Tov AVTIKEINEVOOTPEDH
TTPOYPOAUUATIONO.

Baoikn apxr Tavw oTnv otroia dounRBnKe O QVTIKEINEVOOTPEPNG TTPOYPAHA-
TIOUOG €ival 0TI O TTPAYHUATIKOG KOOUOG atroTeAeiTal amd avrikeiueva (objects).
Ta avTiIKEiPeEVA auTd TTAIPVOUV POP®N KAl N CUMTTEPIPOPA TOUg £LapTaTal OTTd
Ta epebiopata Tou AauBdavouv atrd 1o TrepIBAANOV oTo oTToio BpiokovTal. Qg
QVTIKEIJEVA PTTOPOUNE VO Bewprooupe oxedov Ta TTavTa, dnAadry oTIdNTTOTE
UTTAPXEI OTOV TTPAYHATIKO KOOMO, OTTWG TT.X. HOBNTAG, TTAYKAKI, TTOPTOKAAI, pa-
O16QWVO, auToKivnTo K.ATT. (€IKbVa 2-3).

Eikéva 2-3. uoika avrikeiueva
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Agv onuaivel 0TI Ta AVTIKEIMEVA £XOUV aTTapaitnTa UAIKA uttéoTacn. MTropouv
va BewpnBouv wg avTIKEINEVA EVVOIEG, OTTWG YIO CUYKEKPIYEVN JaBnuartikr) Be-
wpia R TTPOYPAUMATICTIKA QVTIKEIMEVA, OTTWG AUTA TTOU gu@avilel n eiIkéva 2-4.
MNa Tapdadeiypa, kGBe TapdBupo 086vNG ival Eva avTIKEIPEVO.

Eikéva 2-4. lNpoypauuatioTiKd avTiKeiueva

KdaB¢e avTikeipevo gival exwpioTo Kal £xel €va oUVOAO aTTd XapaKTNPIOTIKA. Mo
TTapAdEIyua: TO TTAYKAKI €ival EUAIVO, N UTTAAa gival aTpoyyuAr, o abnTng eoita
o€ MIa TGEN K.ATT. To 0UVOAO QUTWYV TWV XAPOKTNPIOTIKWY OTTOTEAOUV TIG 1010Th-
TEC TOU QVTIKEIUEVOU.

AvaAoya pe TNV EQapPoyn TToU avaTiITUOo0oUUE, KaBopiloupe TOOO TA AVTIKEIUE-
va 600 Kal TIG 1IB1TNTEG TTOU Pag evolagEpouv. Eva avTiKEiuevo ouviBwg PTTopEi
va ekTeAéoel KATTOIa AiIToupyia. MNa TTapadelypa: 0 yabnThg UTTopEi va TTapel hia
epyacia, va mpoBIBacTei oTnv emOuEVN TAEN, N UTTAAAG va avatndnoel, éva TTa-
pPABupo 086vNG va KAcioel K.ATT. TéTola atroTEAEOPOTA ATTOTEAOUV TN Agyduevn
OUUTTEPIPOPE TOU QVTIKEIYEVOU.
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H ocuptrepipopd Tou avTIKEIMEVOU evepyOTTOIEiTAI OTTO €va yeyovag. MNa TTapd-
Oclyua: piXVOUUE TN PTTAAG OTO TTATWHA ] KAVOUUE KAIK O€ éva Onueio Tou TTo-
paBupovu.

To TTw¢ akpIBwg Ba cupTTEPIPEPBET £va TTPOYPANMATIOTIKO QVTIKEIMEVO £€ap-
TéTa1 a1l éva TUAMA KWOIKA TTOU AVIKEI OTO QVTIKEIMEVO KAl OVOUAZeTal KwoI-
Kag-X€IpIOTAHS.

O11W06 0N avagEpaue £va avTIKEIPEVO gival EEXwPIOTO, £Xel, dnNAadr, Tn SIKr) TOu
TAUTOTNTA. AUTO TTPOKTIK& ONpaivel OTI, aKOPN Kal av U0 QVTIKEIJEVA EXOUV QKpI-
Bwg TIG idIES 1B16TNTEG, £§aKOAOUBOUV va TTAPAPEVOUV BUO QVEEAPTNTA QVTIKEI-
Meva. MNa Tapdderypa: dUo UTTAAEG TTOS0OPaipoU £X0OUV Ta idIa XOPAKTNPIOTIKA
avegapTnTa o€ TToI0 TTaIXVidI XpnolyoTtrolgital n KABe pia. MNa Adyoug atrAdTnTOg
Kal "olkovopiag" Ba emmBupolcape o€ TTAPOPOIA AVTIKEIMEVA VA KAaTaypd@ovTal
TA XAPOKTNPIOTIKA TOUG JOVO pIa @opd. ‘ETol odnyoUpaoTe OTIG KAGOEIS TTOU €i-
VaI, OUCIAOTIKA, "KaAoUTTIa" yia Tn dnuioupyia TTapOUoIwY AVTIKEIMEVWY. Mg Tnv
idla KAGon, ptropouv va dnuioupynBouv TTOAANG dIapopeTIKA avTiKeipeva. KaBe
TTapdBupo cival Eva avTIKEIUEVO TTOU avhKEl oTNV KAAON TTapabupwy, aAAd Kal
KAOe £va atrd Ta TITTAEOV OTOIXEIO TTOU TTEPIEXEI OTTWG ETIKETEG, KOUUTTIA, PTTA-
PEG KUAIONG K.ATT., €ival €TTIONG AVTIKEIUEVA TA OTTOIA AVAKOUV O€ MIA TTIO YEVIKI)
Katnyopia r KAaon.

To avTIKEiPeVO €XEl TINESG OTIG 1I81OTNTEG, VW KANpovouel TIG AeIToupyieg TNG KAG-
ong aTod TNV oTroia TTPOEPYXETA.

Otav kdvoupe pia evépyeia (yeyovog), OTTwG, yia TTapdadelypa aplioTePO KAIK YE
TO TTOVTIKI O€ éva aTrd Ta OTOIXEIO AUTA, EvnUEPWVOVTAl OAA YIa TNV EVEPYEIQ,
aAAG avTIdpd Povo To evepyo. 'ETol yia TTapadelyud, av EXOUpE TTOAANG Ouoia TTo-
pPAaBupa Tou GUAAOUETPNTH TO £va TTiIow atTd TO AAAO KAl TTOTACOUME TO KOUWTTI
KAgIoipaTog (yeyovog), Ba KAgioel povo 10 evepyo TTapABupo (CUPTTEPIPOPA).

H 6An rapatrdvw Asiroupyia Twv TTapabupwyv oTnpideTal O YIa €QapUoyr TTou
AéyeTal yoaikn distragn xpnotn (graphical user interface-GUI) kai n otroia atro-
TEAEI Eva XapakTNPEIOTIKO TTAPAdEIYUA AVTIKEINEVOOTPEPOUG TTPOYPAUMATIOHUOU.

26



Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

2.2.1 Z0ykpion d1a8IKACTIKOU KOl AVTIKEIMEVOOTPEPOUS TTPOYPAUHMATICHOU

O1 YAWOOoEeG avTIKEINEVOOTPEPOUGS TTPOYPAPHATIOHOU ETITPETTOUV £va UWNAO-
TEPO ETTITTEDO a@aipeons, 6pog TTou BiyeTal 0TO KEQPAAQIO 12, atmd AUTEG TOU
AIadIKAOTIKOU TTPOYPAUMATICMOU, yIa TNV ETTIAUGN TWV TTPORANUATWY TNG TTPAY-
MOTIKAG CWNAG. 2T dounuévn oxediaon oKePTOPAOTE PE TN AoyIKA TG SOMNG Kal
AgiIroupyiag Tou uttoAoyioTr (S1adoxr, atTdéPacn, aTTOBNKEUCN - UVANN K.ATT.),
EVW OTNV QVTIKEILEVOOTPEP OXEOIAON OKETTTONAOTE PE KEVIPO TO TTPORANUQ,
XPNOIPMOTTOIWVTAG TA AVTIKEIMEVA TOU AOYIOUIKOU YIO ThV avattapdoTach agnen-
MEVWYV OVTOTATWY TOU TTPOPRAAUATOG TTPOG TNV £TTIAUCT] TOU.

2.2.2 AVTIKEIPEVOOTPEPNG oXediaon

MeTagU Twv peBodoAoyiwv avaAuong Kal oxediaong TTANPOPOPIAKWY CUCTN-
HATWV UTTApXOUV U0 TTOU JAG EVOIAQEPOUV TTEPIOCOTEPO OTO KEPAAQIO AUTO.

H mpwTn, oxeTiCeTal pe TO0 SOPNUEVO Kal N SEUTEPN WE TOV QVTIKEINEVOOTPEPH)
TTpoypapuaTiopd. ‘Etol, 6mwg o dounuévog TTPOoYyPaUUaTIoNOS 0drynoe oTnv
oounuévn pebodoAoyia oxediaong (structured design), 0 QVTIKEINEVOOTPEQPNG
TTPOYPAPPATIONOG 0dYNOE OTNV QVTIKEIUEVOOTPEPH IEBodoAoyia oxediaong
TTANPOPOPIOKWY CUCTNHATWY (object-oriented analysis and design).

Evotroinuévn Nwooa MovreAdotroinong (Unified Modeling Language-UML )

MNa TN yPO@IKr aTTeikovion, ToV TTPO0BIOPICHO, TNV TEKPNPIWoN K.4. Twv CTOI-
XEIWV Kal TV @ACEWV VOGS OUCTHHATOG AOYIOUIKOU XPNOIYOTIOIEITOI EUPEWGS N
yAwooa povrehotroinong UML. AtroTeAeital atmd éva oUvVOAO TTPOCUNQWVNUE-
VWV 6pwv, CUUBOAWY Kal SlIayPaUHATWY KOl KUPIAPXED OTN YPAQIKT OTTEIKOVION
NG oxediaong evog QVTIKEINEVOOTPEPOUG CUCTANATOG.

2Tnv €kdoan 2 d1aBéTel TTOAAOUG TUTTOUG BIayPANPATWY, KUPiwg OUO KATNyopPI-
WV: Toug TUTTOUG TTOU OXETICovTal PE TNV avatrapdoTtaon Tng doung (structure)
TOU OUCTAMOTOG KOl TOUG TUTTOUG TTOU OXETICOVTAl PE TNV avaTTapdoTaon Tng
oupTTEPIPOPAC (behavior) Twv douIKWY OTOIXEIWV TOU.
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3. Baoikd otoixeia yA\wooag TrpoypadaTICNOU

Eicaywyn

270 KEQAAQIO auTd avaTITUOCOVTAI Ta BACIKA XAPAKTNPICTIKA TOU OAOKANPWHE-
vou TTEPIBAAAOVTOG aVvATITUENG TG YAWOOOG TTpoypaupaTiopou Python. Etriong
avaTrTuooovTal ol Bacikoi TUTTOI HETABANTWYV, OI BACIKES EVTOAEG, OI OONEG ETTI-
AoYNG Kal eTTavaAnyng Kai ol CUVaPTHOEIG.

Aégeig KAe1d1a

MpoypappamioTiKO TTEPIBAANOV avATITUENG, AOYIKEG KAl apIBuNTIKEG EKPPATEIG,
TEAEOTEG, OOUEG Kal TUTTOI DedOUEVWY, UETAPBANTA, EVTOAEG, cuvapTAOEIg, BlEp-
MNVEUTAG.

A1dakTiKéEG EVOTNTEG

MNvwpipia pe To oAokAnpwpévo epIBAAAoV avdatrTuéng Tng YAwooag
mpoypappaTiopou Python

H yAwooa mpoypauuaTtiopou Python gival pia guyxpovn YAWooa TTpoypappa-
TIOPOU TTOU UTTOOTNPICEI TOOO dIAPOPa TTPOYPAUMATIOTIKG uTTodEiypaTa -OTTwg
OoUNUEVO, OUVAPTNOIOKO, QVTIKEINEVOOTPEPEG- OO0 KAl TEXVIKEG TTPOYPANMOTI-
opou. EmmpooBeta TrepIExel TTAoUOIEG BIBAIOBAKES aTTO £TOINO KWOIKA TTPO-
YPOMMATIOPOU Kal uTtoaTnpilel Tov apBpwTd mpoypauuatioud. Tig PIBAIOBAKES
QUTEG (HOVADEG AoYIOUIKOU), AAAG Kal AAAEG eTTITTPOOOETEG £EWTEPIKES BIBAIOON-
KEG ME ETOIMO KWOIKA, UTTOPOUNE VA TIG XPNOIKMOTIOIOUNE OTA TTPOYPANMATA HOG
aKoAouBWvVTaG éva 0UVOAO OTTAWY KAVOVWYV Kal evTOAwvY. O TPOTTOG AUTOG HOG
EMTPETTEI TN OXETIKA EUKOAN GUYypaA®r TTI0 UVOETWY TTPoYPaUMaTWY. Movadeg
AoyiopIKoU - BIBAIOBRAKEG PTTOPET va dnUIoUPYAOCEl Kal £vag TTPOYPOUUATIOTAG,
WOTE VA TIG XPNOIYOTTOIEl KATAAANAG o€ dIaQOPETIKA TTpoYPAUPATA TOU, ATTO-
@elyovTag va ypdoeel, KaBe @opd, KWdIKA atrd TV apxn.

To OAokAnpwpévo lMepiBaAAov Avarrtuéng Mpoypappdtwy IDLE (Integrated
DeveLopment Environment) tng Python, gival éva EAcUBepo Noyiouikd/ Noyi-
ouiké Avoiktou Kwoika (EN/AAK), TTou, €UKOAQ, PUTTOPOUNE va TO €YKATAOTH-
OOUUE OTOV UTTOAOYIOTH JaG. ApKei va kateBdooupe atmd 1o AladikTuo -Kail OTn
OUVEXEID va eKTEAEOOUUE- TO KATAAANAO apxeio, avaAoya Pe TO AEITOUPYIKO OU-
OTNMA TOU UTTOAOYIOTH MOG, €@' 6oov gival dIaBEaIYo yia diIapopa AEITOUPYIKG
ouoTApaTa, 6TTwg Microsoft Windows, Linux / Ubuntu, MAC OS X.
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Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

Eikéva 3-1. To mepiBaAAov IDLE tng Python
3.1 MetaBAnTég Kai TOTTOI dEdOMEVWV

3.1.1 TOtro1 dedopévwv
‘Eva mpdypapua cuvnBwg emmegepyadletal 6edouéva Ta OTToia PTTOPE va givail
aTTOBNKEUPEVA OTNV KUPIO PVAMN TOU UTTOAOYIOTH, O€ aTTOBNKEUTIKO PECO N N
€1I00YWYN TOUg va yivetal atrd katoia povada. Or ool 0sdouévwy TTpoodiopi-
Couv Tov TPOTTO TTAPACTAONG TWV OEOOUEVIWV ECWTEPIKA OTOV UTTOAOYIOTH, KO-
Bw¢ kal To €id0g TNG emeEepyaaiag Toug atrd autov. 2Tnv Python &€ dnAwvouue
7010 TUTTO BEBOUEVWV XPNOIUOTIOIOUE.

O1 xapakTnpioTikoi TUTTolI dedopévwy oTnv Python gival o apiBunTIKOG, 0 AOyIKOG
(boolean) kai o1 cupBOAOCEIPES 1] AAPAPIBUNTIKA (strings).
O1 apiBpoi otnv Python gival kupiwg TpIwv TUTTWV:

e aképaiol (Integer)

e apiBuoi kivntrg uttodiaoToAAG (floating point)

e piyadikoi apiBuoi (complex numbers), TUTTOG TTOU € Ba YOG ATTOOXOAATEI
OTn Ouvéxela.

Mapadeiypara
O 19, amroTeAei Tapddelyua akEépaiou.

O1 256.14 kai 28.2E-5, é1rou 10 oUPBOAO E dnAwvel duvaun tou 10, eival TTa-
padeiypaTta aplBuwy KivnTAS uTTodIooTOAAG (1 floats yia cuvTopia). & auTh TNV
TEPITITWON, To 28.2E-5 anpaivel 28.2 * 105, MNapatnpouUue 611 To deKABIKO THN-

“w [l

Mo dlaxwpileTal e TO XapaKTipa TeAEia “.” kal Oyl To KOupa “,”.
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O Aoyik6g TUTrog (boolean) Trou déxeTal podvo dUo TIPEG, TNV TiWA True (AANBAG)
Kal TNV TIPNA False (Weudng) Kal €€l OKOTTO TNV KATAYPOQPr TOU ATTOTEAEOUATOG
€VOG EAEyXOU.

O1 oupBoloosipég cival pia akoAouBia ammd xapaktipes. Mia cuppfoloceipd
MTTOPEl va atroTeAeital atrd TTePIooOTEPEG aTTO Hia AéEeig. O1 AEEeig PTTopoUV
va gival gg KaBe yAwooa TTou utrooTnpifeTal amd 1o TpoTuTto Unicode, dpa
o€ eAANVIKN, ayyAIKr K.0.K. MTTopoUue va opicoupe pia gupBorocelpd e pova
EI0QYWYIKA 1 he OITTAG, aAAG Oxi avauikTa. Me 6Ti Eekivape, Ba TTpéTrel TTAAI va
KAEIVOUE.

Mapddeiypa: "221051445" A ‘KaAnuépa'.

MNa va eAéygoupue Tov TUTTO DEBOUEVWY XPNOIUOTTOIOUKE TNV €VTOAN type ().

Mapdadeiypa

>>> type( 1)
<type ‘int’>

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

>>> type(False )
<type ‘bool’>

>>> type( ‘ApeT’)
<type ‘str’>

3.2 Ap1BunTIKEG KOl AOYIKEG TIPAEEIG KOl EKPPATEIG

XPNOIYOTIOIWVTAG TIMEG KABE TUTTOU OeBOPEVWYV, UTTOPOUME VA KAVOUME OI-
APOpPEG TTPAEEIC, XPNOIMOTTOIWVTAG TOUg avTioToixoug TeAeoTéG. O1 teAsoTéC
(operators) ival cUpBoAa i AE€eIC yia TN dnuIoupyia apIBUNTIKWY Kal AOYIKWV
ekppdocwyv. O1 BaoikdTepol TEAEOTEG 0T YAWooa Python eivai:
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Ap10unTikoi TeAeoTéG: Eival Ta oUPBOAa TTOU XPNOIUOTTOIOUHE VIO VO KAVOUE
HoBNuaTikEG TTPAEEIC. 21N YAWwooa Python xpnoiyoTroloUue Toug TTapakdaTw Bao-
OIKOUG apIOuNTIKOUG TEAEDTEG:

Mpbéobeaon +

Agaipeon -

*

MoAAatTAaciaouog
Alaipeon /

*%*

Yywaon og duvapun
To utréAoiTto NG aképaiag diaipeong %

2€ KGBe £kppaan aTnv OTToia UTTAPXOUV apIBuNTIKOi TEAEOTEG aKOAoUBEiTal PIa
TTPOGdIoPIoUEVN IEPAPXIa TTPAEEWY, TTOU Eival:

1."Yywon og duvaun.
2. MNMoAAaTTAaciacpdg, diaipean, UTTOAOITTO aKEpalag dIaipEONG.
3. Mpbdabean, agaipean.

Av BéAloupe va aAAdgoupe TNV IEpapxia Twv TTPAEEWY, UTTOPOUNE va XPNoIdo-
TToINooupEe TTapevBéaclg. MNa TTapddelyua, otnv ékppacn (2+3)*5 Ba ekTeAeoTEi
TPWTA N TTPOCBECN YECA OTNV TTAPEVOEDN Kal YETA, TO ATTOTEAETUO Ba TTOA-
AatTAaciooTel €1i 5, o€ avtiBeon pe TNV ékppacn 2+3*5 oTnv oTToia, TTPWTA Ba
yivel o TToOAaTTAaCIaoPOG Kal JETA N TTPOCOEON.

ZXEOI10KOI (] CUYKPITIKOI) TEAEOTEG: XPNOIUOTTOIOUVTAI Yia T oUyKpion dUo TI-
MWV | yeTaBANTWY, PE TO AaTTOTEAEOUA PIag oUykpiong va givai gite True (AAn-
0ng) eite False (Weudng). Z1n yAwooa Python xpnoiuotroiouvTtal o1 TTapakaTw
Baoikoi oXeoI0KOi TEAEOTEG:

MikpoTEPO QIO <
MikpdTepo rj ico atrd <=
MeyaAuTtepo atrd >

MeyaAuTepo ry ico atrd >=
loo ue ==
Aidgopo atmmd 1=

31



lpoypauuariouog YmoAoyiotwv

TeAeoTEG AOYIKWYV TTPAEEWV: 2TIG AOYIKEG TTPAEEIC KAl EKPPATEIS XPNOIKOTTOI-
ouvTal o1 Aoyikoi TeAeoTég not (OXI), and (KAL), or (H) pe Tig akdAouBeg AoyIKEG
AeIToupyieg:

e not (OXI): Tpd&én dpvnong

e and (KAI): Tpagn ouleugng

e or (H): p&én diadeuéng.
To atrotéAeopa uiag AoyikAg Tpaéng cival True (AAnBNRg) | False
(Weudng) cuppwva Pe Tov TTapakATw TTivoKa:

P Q P and 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 mrpoTepaioTnTa TWV AOYIKWV TEAEOTWV €ival not, and, or ye auTA T oeIpd.

lMivakag 3-1. MNapadeiyuara apiBunTIKWV/AOYIKWY EKPPATEWY

Ap1OuNTIKEG TIPASEIG AmroreAéouaTa
>>> 2+8*2 18
>>> 2%*2+4/2-3%4 -6
4 # 21nv Python, n diaipeon akepai-
>>>45/10 WV apIBUWV Pag ETTIOTPEPEl TO OKE-
paio TTNAiKo

5 # pag eOTPEPEI TO UTTOAOITTO TNG
aképailag diaipeong 45/ 10

4.5 # H diaipeon apiBuwv Kivntng
UTTOOIAOTOANG, MAG ETTIOTPEQPEI TO
TNAIKO, WS apIBPd KIvnTAG UTTodIa-
OTOARG

>>>45 % 10

>>>45.0/10
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NoyIkég ekppAoEIg UE ATroteAéopara
OUYKPITIKOUG TEAEOTEG

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

NoyIkég ek@pdoelg e TEAEOTEG

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

MeTaBAnTég

H yAwooa Python TTapéxel eviuTTwoIakEéG eVAAANAKTIKEG duvaToTnTEG Yia Tn lo-
Xeipion METaBANTWY TTOU BIEUKOAUVOUV TOV TTPOYPAPUATIOTH. Mo TN XpNOIKOTTOI-
non piag getaBAnTG dev atraiteital n SHAWON TNG, EVW PTTOPET VA EKXWPAOOUUE
O1aQOPETIKOUG TUTTOUG TIHWYV O€ PIa METABANTH KATd T dIdpKEIa EVOG TTPOYPA-
MOTOG, OTTWG AKEPAIEG TIMEG, KIVNTAG UTTOBIOOTOAAG KAl OUUPBOAOCEIPEG.

Mo va XpNoIJoTToINCOoUKE PIa HETABANTA aTTaiTeiTal va TG dWOoOoUHE £va dvoua
KOl OTN OUVEXEIA VA TNG EKXWPENAOOUUE KATTOIa TIUA. TN YAwooa Python utrép-
XOUV OPICHEVOI KAVOVEG TTOU TTPETTEI VA OKOAOUBOUE OXETIKA PE TO OVOUA MIOG
METABANTAG. 'ETOI, yia TTOpAdEIyua, Oev ETITPETTETAI VA EEKIVA TO OVOUO PIAG ME-
TaBANTAG pE apiBud Kal To dvoua TTou Ba dWOOUPE BEV TTPETTEI VA Eival OUOIO JE
KATTOI0 OVOUO EVOWMPOTWHEVNG OUVAPTNONG I EVTOANG. ZuvnBioupue va divoupe
€va OVOUQ OXETIKO WE TO €i00G TNG METABANTAG PE AQTIVIKOUG XOPAKTAPES, TTOU
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MTTOPEl va cuvodeleTal atmd KATTolov apiBud, 6TTwG yia TTapddelypa: onoman,
onoma_2, timi, mesi_timi, embado k.&.

MNa va ekywpnoouue Yia TIUA o€ Pia JETABANTA, XPNOIUOTTOIOUPE TOV TEAEDTA
ioov " =", 6TTWwG yIa TTapddelyua a = 125.

2710 apIOTEPO PEPOG OivOupEe TO OvoPa TNG METARANTAG, OTN CUVEXEIQ XPNOIUO-
TTOIOUME TOV TEAEOTH eKXWPNONG “=" Kal aTo O€I6 PEPOG BACOUME TNV TIWA, MIG
GAAN PETABANTIA 1 MIG EKYPOCN TTOU £XEI WG OTTOTEAECHA WIA TIUN.

>>>x=45 X—>45
>>>y =X x/
>>>y=y+3

S>> x X—45
>>>y

7.5

Mpoooxn! o TeAeoTAG “=" dev £xel TN onuacia TTou Xl To oUPBOAO TNG 1I00TNTAG,
OTTWG TO XPNOIYOTIOIOUME OTA PABNUATIKA. ZTIGC TTEPICCOTEPEG YAWOOEG TTPO-
YPOUMATIOPOU, O TEAEOTNG EKXWPENONG TIMAG " =" onuaivel 0TI EKXWPOUPE OTN
METABANTA WIa TIPA €vOg TUTTOU BEBOUEVOU Kal TAUTOXPOVA TNV EI0AYOUHE OTN
B£on PVAPNG TTOU QVTIOTOIXEI OTN METABANTH e auTd TO Ovopa. IMNa TTapddelypa,
n evioAn a = 125 onuaivel 611 N yeTaBAnT pe dvoua a avTioToixei o€ pia B€on
MVAUNG TOU UTTOAOYIOTH Kal N aképaia Tiun 125 eicdyetal otn B€on autr]. Av 0Tn
ouvéxela Béooupe a = 250, otn B€on PvAPNG TTOU avagEpeTal n JETABANTA a €I-
oayeTtal n véa aképaia TiuA 250 kai n TraAaid Tiun 125 mravel TAEov va UTTAPXE,
a@ou £xel avTikataoTabei ammd n 250.

OAa 1a dedopéva oe éva Tpodypauua Python avatrapiotavTal ge avrikeiyeva f
ME OXEOEIG HETAEU TWV QVTIKEIMEVWYV, HE KABE AVTIKEIUEVO Va £XEI PIO TAUTOTNTA
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(identity), évav 10110 KaI Pia TiWA. MNa TTapddelypa, 10 12 gival éva avTIKEIPEVO JUE
TIUAR 12, TUTTOU int (OKEPAIOG).

a=1 a=2 a=b=2

O1 petaBAntéc otnv Python Asitoupyolv cav €TIKETEG PE KATTOIO OVOMQ, TTOU
XPNOIYEUOUV YIa VA ava@epOpaoTe (i aAAIWG yia va deiXvoule) o€ KATToIA avTl-
Keipeva. O TOTTOG TNG YETAPBANTAG €ival 0 EKAOTOTE TUTTOG TOU QVTIKEINEVOU OTNV
OTTOia ava@EéPETal. 210 TTapddelyua a = 125, dnuioupyeital n yetaBAnTr ye évo-
MO a KAl ava@EPETAl OTO AVTIKEIMEVO, UE TIUA 125, e akéPaIo TUTTO DEDOMUEVWV.
To oUuBoAo "=" dnuioupyei £va €idog deaiyaTog HETALU TOU avTIKEIPEVOU 125 Kal
NG METAPBANTAG ue dvopa a. O TUTTog TNG METABANTAG €ival Kal auTdS aKEPAIOG,
a@oU aVOQEPETAI O€ AVTIKEIMEVO PE OKEPQIO TUTTO OEQOUEVWIV.

Ortav Béooupe oTn ouvéxela a = 250.0, n HeTaBANTA a TTavel TTAEoV va Beixvel TO
avTIKEiEVO pE TIFA 125 kal dnuioupyeital éva véo “O€01IU0”, WOTE VO avoQEpe-
Tal 0TO avTiKeipevo pe TiuA 250.0 (kivnTrg utTodIaoTOANG TUTTOG dedopévwy). O
TUTTOG dedOPEVWYV TNG HETABANTAG a Twpa £xel aAANGEel Kal gival KIvATHAG UTTOdIO-
OTOAAG, OHOIOG PE TOV TUTTO TOU VEOU QVTIKEIMEVOU OTO OTTOIO0 AVAQEPETAL.

H Python mTapakoAouBei 0Aeg TIG TINEG Kal TIG dlaypda@el OTav TTAWOUV va UTTap-
XOUV PETARBANTEG TTOU va avagépovTal o€ auTéS. H diadikaoia autr) ovopdadeTal
ouAdoyn okoummidiwy (garbage collection).

2710 TTapddelyua TTou akoAouBei n peTaBANTH a Traipvel wg TIPA SIad0XIKA Eva
OKEPQIO, éva TTPAYUATIKG, MIa AOYIKN TIUA Kal TEAOG pia oupBoAloocipd. Kdabe
POPA EAEYXETAI O TUTTOG OEOOPEVWV ME 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 BEAOUPE VO EPQAVIOOUNE TO TTEPIEXOPEVO TNG METABANTAG, TOTE UTTOPOUME
va XPNOIKOTTOINCOUUE TNV €VTOAN print padi pe 1o ovopa NG peTaBAntic. lMNa
Tapadelyua: message= ‘KaAnuépa’, n evioAn print message 6a sugavioel otnv
086vn ™ Aégn KaAnuépa. 1o dvoua Tng JETABANTAG message, TTou OKOAOUBEi
META TNV print, dev TTPETTEI va XPNOIUOTTOINBOUY €I0aYWYIKA (Movd 1) DITTAG), didTI
161E B0 epavioTei oTNV 006vn N cupBolooceipd message. Mapdpola, av BEcou-
ME a = 1234, n print a Ba eppavioel Tnv TiuA 1234 otnv 006V

Baoikég evioAég oTn yYAwooa Python
2TIG TTPONYOUUEVEG TTAPAYPAPOUG TTAPOUCIACTNKAY PEPIKES aTTO TIG BACIKEG
EVTOAEG (statements) otnv Python, 6TTwg:

print: xpnNOIMOTTOIEITAI VIO TNV EUPAVION TIMWV 0TV 080V TOU UTTOAOYIOTH, ME
TTOIKIAEG HOPYES, OTTWG:

e print dvopa_ueTaBAnTAG, TT.X. print name

e print apiBuog, .. print 1045.34

e print ‘cupBoAocelpd’, T1.X. print '6aAacoivég aépad
e print Ovopa_ueTaBANTAG (TEAEOTAG) apIBUOG
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>>> name = ‘kostas’
>>> print name

Kostas
>>> print 1045.34

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

Twpa Twpa Twpa

Ekxwpnon TIPAG o€ pia JeTaBANTr: XpnoldoTrolgital To oUPBoAo
"=" yla TNV EKXWPENON PIAG TIMAG G€ JIa JETABANTA.

Ovopa_UeTaBANTAG = iU METABANTAG
tree = ‘Tleuko’

x=135

X=XxX"2+34

Eicaywyn TIPNG o€ pia JeTaBANTA a1rd T0 TTANKTPOASYIO. TO TTPOYPAPUa avaé-
VEI aTTO TO XPNOTN va TTANKTPOAoYNoEl pia TIPn. H TiuA TTou eicdyeTtal atrodideTal
o€ Mo peTaBAnTh. Mpog TouTo XpnoiyoTrololvTal dUo evIOAEG: N input() kai n
raw_input().

2uvtagn: Ovopa petaBAntig= input(‘uivuua’).

>>> number = input(' Awoe évav apiBuo:')
Awaoe Evav apiBuo: 34
>>> print number
34
Av B€éAoupe va eiocdyoupe Eva aA@apiOunTIKS (1 apiBuo Pe TN Jop@r) aAQapIBun-

TIKOU), XpNOIKOTTOIoUME TN raw_input:

2uvtagn: Ovopa petaBAntig = raw_input ()
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>>>pame = raw_input(‘Awoe To Ovoud cou : )

Awoe 10 dvoud oou : Kostas

>>> print name

Kostas

>>> tree = raw_input("Awoe TO0 Ovopa evog OEVTPOU e AvOn TTou BAETTEIG
TTNyaivovTag 0TO OXO0A€io: ')

Awaoe T0 Ovopa evOg BEVTPOU PE AvOn TTou BAETTEIG TTNYAIVOVTOG OTO OXO-
Acio: Apuydolid

>>> print "To dévrpo '\tree,'sival duop@o avBiguévo'

To dévipo ApuydaAid gival Spop@o avliguévo

levikd, o1 elodyeTal he T raw_input Bewpeital autépaTa aAQapIBuNTIKO, EVW N
input TTpooTTaBEi va To uttoAoyioel. Na TTapddelyua, av dWooUNE aTnv input T0
Ovoua pIag YETABANTAG, Ba eTIOTPEWEI TO TTEPIEXOPEVO TNG METABANTNG.

Eicaywyn oxoAiwv

Ta oxoAia o€ éva TTpoypaupa dIEUKOAUVOUV ThV KaTavonar| Tou. 21nv Python,
Ta oxOAla €I0AayovTal BETOVTAG PTTPOOTA ATTO aUTA TO cUUPBoAo # . Ta oxOAia
MTTOPOUV va apxifouv Kal JETG atrd eVTOAEG OTn péon piag ypauung. O, Bpi-
okeTal OCIA aTTO TO #, ayvoeital atTd TO DIEPUNVEUTH.

# Mpoypapua ToAAaTTAaCIao OGS dUO apIBuwy

>>> x=input('Awoe Tov TTPWTO ApPIBUO: ')

Awoe 10 TTPWTO apIBuo: 34

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

Awoe 10 deUTEPO APIOPO: 2

>>> ginomeno = x*y # TTOAATTAQCIAgE! TIG TINEG TWV X KAl Y Kal
# TO QTTOTEAECA TO EKXWPEI OTN METABANTH ginomeno

>>> print ginomeno

68
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3.3 Baolkég (eVOWHATWHEVESG) CUVAPTHOEIG

H Python TTapéxel pia TTOIKIAIQ EVOWUaTwUEVWY CUVAPTACEWY YIQ TN JETATPOTTN
TINWV dedopévwy atrd €vav TUTTo o€ Evav aAAo, 6TTwg ot: int(), float() kai str().

ApaoTnpidTNTA EPTTEOWONG

210 TEPIBAAAOV TNG YAwooag Python, eTaAnBeUOTE TIG TTAPAKATW CUVAPTAOTEIG:

e H float() perarpémmel akepaioug kal cupBoAocelpég ae dekadikoug aplBuoug.

o H int() &éxetal oroIadATIOTE APIOUNTIKA TIUA KAl TN PETATPETTEI OE AKEPAIO
K6BovTag Ta deKadIKA yneia, av UTTAPXOouV.

o H str() déxeTal OTTOIOBATTOTE TIUA KOl TNV YETATPETTEI 0€ OUNPBOAOOEIPG.

e H abs() emoTpépel TNV a1mOAUTN TIUA €£vOGS apiBuoU.

e H pow(a,b) emoTtpépel Tn dUvapun Tou a uPwuévn oTo B.

e H divmod(x,y) emoTpé@el TO aképalo TTNAIKO Kal TO aKEPAIO UTTOAOITTO TNG
dlaipeong x/y.

>>> 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 B¢éhoupe va dlaBdooupe atmd To TTANKTPOAGYIO £vav aKEPAIO APIBUO HE TN
ouvapTtnon input(), TTPETTEI va XpNOILOTTOIOUUE Kal Th ouvdpTtnon int()

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

>>> import math

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

Awaoe €vav aképalo apiBuoé: 2345.10

# o0 xproTng divel TNy TIpN 2345.10

>>> print a

2345

# epavifeTal n aképaia TIUA Tou apiBuou atmoKOTITOVTAG Ta OEKABIKA Yn@ia

ApaocTtnpiéTnTa

2UMBouAeuTEITE TN «BONBEIO» TOU TTPOYPANMPOTIOTIKOU TTEPIBAAAOVTOG KAl TTEIPA-
MOTIOTEITE UE TIC EVOWUATWHEVEG CUVAPTAOCEIG TTOU TTAPEXEI N YAwooa Python.

ESwTepikég BIBAI0BNAKEG

EkT6¢ a11d TIG EVOWUATWHEVEG TUVAPTACEIS Ol OTTOIEG TTEPIAQUBAvVOVTAl OTN
yAwooa Python, pytropei kaveic va Bpel TTANBwpa egwTepIKWV BIBAIOBNKWY (ap-
Bpwpata r} modules) oToug AladIKTUGKOUG TOTTOUG UTTOOTAPIENG TNG YAWOOOG.
Mia BIBAIOBRKN cival éva apxeio TO OTToI0 TTEPIEXEI IO CUANOYT aTTO OXETIKEG
OUVOpPTAOEIG.

EvOeIkTIKA, uTTOpOUV va avagepBouv: n Mabnuartikry BiIBAIOBRAKN kal o1 BIRAI-
00nkeg ypagikwv. Or BIBAIOBRAKEG auTES yia va Xpnolgotroinbouv, Ba TTpéETTel
TTPWTA Va elcaxbouv oTo TTPoYypauud Hag. H eicaywyn auTh yiveral ue Tnv evio-
AR import. INa TTapddelypa, TTPOKEIMEVOU VA XPNOIKMOTTOINCOUUE HOBNUATIKEG
ouvapTAoeIg 0€ éva TTPOYPAUMA, Ba TTPETTEl Pia aTTd TIG APXIKEG EVTOAEC TOU
TTpoypduuaTdg Yag va givar: import math.

MNa va £xoupe TTpdoRaAcn o€ Yia atrd TIG CUVAPTAOEIG, Ba TTPETTEI va ONAWOOUE
TO OVOoPa TNG POVAdAG Kal TO OVOUG TNG OUVAPTNONG, XWPIOUEVA PE IO TEAEIQ,
Mop@r] TTou ovopadetal ouuBoAioudg e teAgia (dot notation). Ag doupe éva Tra-
padelyua ouvapTNONG yia TNV TETPAYWVIKN pica, sqrt().

40



Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

>>> import math

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

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

>>> print x
3.14159265359

>¢ eTTOuevo Ke@AAaio Ba doupe diapopa TTapadeiyuata aTro £ToInES BIBAIOBNKES
AOYIOHIKOU yIa TNV UAOTTOINGN EAKUCTIKWYV TTPOYPAUUATWY HE XPAON YPOPIKWY,
KaBwg Kal Tn dnuioupyia dIKWV POG.

3.4 Aopn TTPOYPAMHATOG KAl KOAEG TTPAKTIKEG

MepIKEG KAAEG TTPOKTIKEG KAl OUVTOKTIKEG CUUPBACEIG TTOU TTPETTEI VO TNPOUUE
KATA TN OUyypaQr] evOog TTPOYPANKATOG, ival O TTAPAKATW Va:

e Aivoupe €va xapakTnPIoTIKO TITAO OTO TTPOYPANKA PE TN HOPPH OXOAiwv,
Ta oTToia gEKIVAVE e TO OUUBOAO #. AuTd, TTapdTi dev gival avaykaio, gival
ID10iTEPA XPNOIUO.

e [Mpooéxoupe Ta Keva dlacTApATa TIPIV TNV KABE evTOAr, KaBwG, OTTwG Ba
doupe aTo emméuevo ke@aAaio, n Python Baciletal o€ autd, yia va opioel
OMAdEG EVTOAWV.

e ETIAéyoupe TOUG KATAAANAOUG TEAEOTEG.

e Na xpnoipotroioUpe Ta idla eI0aywYIKA (HOVA EI0AYWYIKA PE HOVd, DITTAG
EI00YWYIKA pe DITTAQ) yia pia cupBolooeipd.

e [1pooBéToupe, OTTOU KPIVOUNE XPAOIUO, ETTEENYNUATIKA OXOAIa Yéoa oTov
KwoIKa. OQupifouue OTI Ta oXOAIa TTEPIYPAPOUV TN AciToupyia evog Trpo-
YPAUMATOG N YEVIKOTEPA, VOGS TUAMATOG KWAIKA Kal ypdgovTal, yia va Bo-
nOAocouV Toug avBpwTToug -Kal X1 TOV UTTOAOYIOTA- GTAV KaTavonaon Kai
ouvTApnon &vog TTpoypdupaTog. Otav éva Tpoypauua YETa@PAdeTal, Ta
oXOAia ayvoouvTtal. Ta oxOAia TTou TrepIypd@ouv Tn AEIToupyia evog TTpo-
YPAUMATOG, TO POAO TwV PETABANTWY Kal T AsIToupyia TTOAUTTAOKWY THN-
MATWY KWOIKA, atToTEAOUV TTAPAdEIYUA KOAOU TTPOYPAUMATIOTIKOU OTUA.

e Aivoupe ovopaTa JETARANTWY TTOU £€X0UV OXECN WE TN XPron Toug.
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3.5 Tutrol Kal dopég dedoPévwY OTIG YAWOOGEG TTPOYPANHATIOHOU
2TnVv TTapdypa@o auTtr Ba TTapoucIAcoulE Toug TUTToUC Kal TIG Aouéc Aedoué-
VWV OTN YEVIKH TOUG Hop@r], OTTwG opiCovTal oTIg TTeplocdTepeg MAwooeg MNpo-
ypauuaTiopou. livetalr oe ouvéxela TnG eEEIBIKEUOAS TOUG OTNV YAWOOoA TTpo-
ypauuaTiopou Python 1mou TTponyrenke.

ApaocTtnpiéTnTa

MeAETAOTE, GUPTTANPWOTE 1 ETTEKTEIVETE OTTOU TTPETTEI, TA TTAPAKATW OXETIKA ME
OPOUG TWV TTPONYOUUEVWYV KEQOAQiWV.

TOTrol kal Aopég Aedopévwyv
EvvolioAoyikoi Trpocdiopiopoi

‘Evag Tumog Aegdouévwy (Data Type) eival éva oUvoAo TIHWV dedouEVWV
Kol AEITOUPYIWV ETTI aQUTWV TwWV TIHWV. O1 TUTTOI dedopPEVwY EiTE Eival TTpo-
KaBopiopévol atrd TIG YAWOOEG TTPOYPANPATIONOU Kal KahouvTtal MNpwroye-
veic tommor 6edouévwy (Primitive data types) eite dnuioupyouvtal atrd 1OV
TTPOYPANMPATIOTH, OTTOTE KaAoUvVTal Mn mpwroyeveic Turror dedopévwy (Non-
primitive data types). Alakpivovtal 8¢, avdAoya pe Tn cUOTACH TWV HEPWV
TTOU TOUG aTToTEAOUV, O€: ATTAOUG TUTTOUG KOl 2UVvOETOUS TUTTOUG DESOPEVWIV.
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ATrAoi TUTTOI BEdOEVILIV

2ToUG aTTAOUG TUTTOUG DEDOUEVWY, Ol TIHEG TWV BEDOUEVWV Eival OTOIXEIO N
TEPAITEPW-XWPICOUEVA (AToua). AnAadr] KGBe dedopévo €xel pia Kal Jova-
OIKN TIKA.

20vOeTol

20vBeTog TUTTOG dedopévwyv (Composite data type) eival ekeivog, TTou arro-
TeAeiTal atrd MpwToyeveic 1 / kar GAAoug ouvBeToUg TUTTOUG, OTTOU MIA JE-
TaBANTA PTTOpEl va Tapel wg TIWA MIa evotnTa TIPWV. O1 guvBeTol TUTTOI
KaAoUvTal kal Aopég Aedopévwy. MNapadeiypara cuvBeTwy TUTTWV €ival N
Eyypaon, 1o ZUvoAo, o lNivakag.

Zuvn0eig TUTTOI 0€ YAWOOEG TTPOYPAMATIOHOU
ATtTAoi

o Aképaiog (Integer), pe TINEG TOUG AKEPAIOUG APIBUOUG HECT O€ £Va KATW
Kal éva dvw 6plo kal Tpdeeig: +, -,*, /, mod, div, := KaBwg Kal oI CUYKpi-
o€Ig >, =, <

e [1paypaTikdg (real).

e Xapaktrjpag (Character), ye TINEG ATTO TO CUVOAO TWV XAPAKTAPWY TTOU
O1aB€TEl O UTTOAOYIOTNG.

e A\oyIKOG (Boolean), yia Tnv avatrapdotacn AoyiKwy dedouEVwY, UE TI-
MéG True (owoTd), False (AGBOG) Kal emMTPETITEG TTPAELEIS VIO TIG TIMEG
QUTEG TIG: and, or, not.

o AN@apIBUNTIKOG-string.

20vOeTol TUTrOI Acdopévv

e [Mivakag (Array). ZuvnBwg Ta aToixeia Tou kabopilovTal pe Tn PorBeia
deIKTWV. MT1TOpEi va gival TTOAWVY dlaoTAoEwv.

e Eyypaon (Record/tuple/struct).

e NioTa (List).

e >UvoAo (Set).

® 2wpog (Heap).

e >10iBa (Stack).

e Oupd (Queue).

e Aévdpo (Tree).

e [pdpog (Graph).
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Katnyopiotroinon
Etmrireda ag@aipeong o€ Tomoug Aedopévwv

‘Evag TUTT0g dedoEVWY apXIKA KAl 0TO oTAdIO OoXediaong, UTTAPXE! MOVO Ola-
vonTIKA, opifovTag £T01 €vav apnpnuévo Turro dedouévwy ATA (Abstract data
type). Z10 0TAdI0 QUTO £X€l OpIOTEi e BAON TIG AEITOUPYIES TTOU ETTITEAEI, Kpa-
TWVTAG KPUPN TNV €KTEAEDN. OI TTEPICCOTEPES AVTIKEIUEVOOTPEPEIG YAWOOES
TTPOYPANPATIGNOU TTapEXOUV TN duvaToTnTa Va KaBopilovTal atrd To XproTn
TUTTOI a@NPENUEVWY OTOIXEIWY. AgV JOG OTTACXOAE], OTO £TTITTEDO AUTO, OUTE
0 TPOTIOG Pe Tov oTToio Ba avatmapacTaBolv Ta dedouéva oUTE O TPOTTOG
10U B0 UAOTTOINBOUV OI AsIToupyieg o€ KwdIka (code implementation). Mag
evolapépel dnAadr, To TI Ba utToAoyIoTEl Kal X1 To TTWG. Me TNV TTapaTTavw
AoyIKr] o1 Z0vBeTol TUTTolI AcdOpEVV PTTOPOUV VO XOPAKTNEIOTOUV wg ATA.
‘ETol, yia TTapddeiyua, yia yéQupa ival duvaTov €ite va Tnv BAETTOUPE WG
MIa ovToTnTa (UWNAS eTTiTTeEdO agaipeong) €ite wg TTOAAG TuRpaTa -S0KOi,
OTEPEWTIKA K.4., OTTWG Ba TNV £BAeTTE £vag Mnxavikag.
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4. AAyopiBIkéG dOMEG
Eicaywyn

2710 KeEQA&AaIo auTo yiveTal n ePBAbuvon o€ BacikEG EvVoIES, AAYOPIBUIKEG DOUES
Kl TEXVIKEG TTPOYPOUMATIONOU, KaBWG KAl TNV AgIOTToiNCT TOUG YIa TNV €TTIAU-
on TPORANUATWY PE TTPOYPAPHATIONO, g€ yAwaoa Python.

AEEeig kKAe1d1G

AAyopIBUIKEG DoPEG, dopr akoAouBiag, doun €TmAoyNG, dour eTavaAnyng, ou-
VOPTHOEIG.

A1dakTikéG EVOTNnTEG
4.1 AAyopi0uIkéG dopEG - POEG eKTEAEO NG TTPOYPANHMATOG
4.1.1 Aopn akoAouBiag

MpdkerTal yia pia o€lpd atro eVIOAEG TTOU eKTEAOUVTAI N Hidt HETA TNV AAAN PE TN
ocipd. H douny akoAouBiag xpnoIdoTTolEiTal TTPAKTIKA yia TRV €TTIAUCN ATTAWV
TTPORANPATWY, OTTOU €ival dedopévn n OeIpd EKTEAEONG EVOG OUVOAOU eveEPYEI-
wv.

XPNOIKOTTOIWVTAG, ATTOKAEIOTIKG, TN dour akoAouBiag, ummopouue va AUCOUUE
TTEPIOPIOUEVA TTPORBAAUOTA OTA OTTOIA!:

® 1 ocIpd TWV PNUATWYV gival KaBopIouEVN

e OAa Ta BAMOTA EKTEAOUVTAI TTAVTOTE

® JEV UTTAPXOUV EEQIPETEIG.

Mapdadeiypa

Na ypogei TTpdypauua TTou va UAOTTOIEI ToV aAyopIOuo: euaddv opBoywviou
TTapaAAnAoypdupou o€ yAwooa Python.
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4.1.2 Aopn emidoyng if

H doun emAoyng if (AN) xpnoipotroigital, 6Tav BEAOUUE va eKTEAEOTEI PIO KO-
AouBia evtoAwv, pévov, epdéoov TTAnpEiTal pia cuykekpigévn ouvBnkn. MNa va
ETMIAUCOUE TTIO oUVBETA TTPORANMATA, TTPETTEI VA €ipacTe o€ B€on va dnuioup-
youpe atov aAyopiBuo Aoyikd povoTtrdria, £€eTafovrag amAd Aoyikéd epwTAuaTa
yIa TNV EKTEAECTN 1] OXI MIOG OPAdOG EVTOAWV.

ATTAR doun €AoY

Av n ouvenkn gival aAnBng, TOTE To GUVOAO TWV EVTOAWYV TTOU TTEPIEXOVTAI OTNV
ooun if, Ba ekteAeaTouv. ANIWG, N por Tou TTPOYPAPUATOG Ba TTPOCTTEPACE! TN
ooun if kal Ba cuvexioel atrd TNV eVTOAN TTOU BPIOKETAI AUECWG PETA TO TEAOG

g if.
if <ouvenkn eAéyxou>:
# evToAéG TTOu Ba ekTEAEOBOUV av I0XUEl (aANBrG-True) N ouvlnkn eAEyxou

# Mapdadeyua
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# TTPOYPAPUA EUPAVIONG TTPOEIBOTTOINCNG APVNTIKOU TTOCOU.
a = input('Awoe éva 1Tood')
if a <0:

print "MPOXOXH 1o 1000 €ival apvnTIKG"

ANn6riq

Weudnc Eudéa Evro)\'

Eikéva 4-1. Aidypaupa poRg yia Tnv atAn doun if

Z0OvOeTn Sopn £TIAOYAS

Av, avdAoya pe TNV aTmoTignon MIog ouvlnkng, BéAoupe va ekTeAeoTouv Ola-
(POPETIKEG AKOAOUBIEG EVTOAWYV, TOTE PTTOPOUHE VA XPNOIUOTTIOINCOUNE TN doun
emAoyNng if...else (AN...AAAIQZ).

Av 1oxUel n ouvBnkn (€xel iyl TRUE), Ba ekteAeoTei N A opdda evioAwv Tng if,
aANIwG (av dev 1oxUel-éxel TINA FALSE), Ba ekteAeaTei n B opdda evioAwv Tng
else.

H evtoAn eAéyxou if .... else ouvTtdooeTail:

if <ouvenkn eAéyyou>:

#evTOAEG TTOU Ba ekTEAECBOUYV, av N cuvorKn eAEyxou gival
aAnBnig
else:

#eVTOAEG TTOU Ba ekTEAECBOUV av N GuvONKN EAEyXOU Eival
Weudng
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Znueiwon: O1 ouddeg evioAwv TTou Ba ekTeAeoTOUV, av ICYXUEI YIG CUVONKN, opi-
Covtal wg €va PtrAok Pe TN XpAon €ooXAg (kevd). Or dI0BOXIKEG EVTOAEG TTOU
£€xouv Tnv idla egoxn avikouv oTo idlo PTTAoK. O1 E00XEG PTTaivouv auTéuaTa,
av TrTatiocoupue Enter petd

Weudng

E' Opada EVTOA' & Opada Evro)\'

v

Eikova 4-2. Aidypauua pong yia 1n ooun if-else

TO OUMBOAO TNG Avw Kal KATw TeAgiag “”. Agv TTpéTTel va dlaypdyoupue autd Ta
Keva dlaoTAMATA.

ApaocTtnpiétnTa. Aopn etmAoyig if...else

Na ypagei aAyopiBuog kal TTpoypappa oe Python mou va diaBader TG nAikieg
OU0 aTOPWV Kal va TIG KaTaxwpei oTig ueTaBAnTéC A kal B avtioToixa. 21n ouvé-
XEIQ, VO OUYKPIVEI TIG NAIKIEG Twv dUO atdPwy Kal, av n nAikia Tou A ival pyeya-
AUTepN Tou B, va epgavilel atnv 086vn 1o prjvuua: "H nAikia A gival peyaAdTtepn
atré ™ B". Ala@QopeTIKd, va ep@avifel oty 086vn 1o privupa "H nAikia A givai
MIKpOTEPN 1 ion (<=) TG nAikiag B".

Mpoypauua o Python
#20ykpIon evog apiBuou A wg TTpog évav aplBud B

a = input( “Awaoe TNV NAIKia A Tou TTpWTOU aTéOoU” )
b = input( “Awoe TNV nAikia B Tou deUtepou aTdéuou” )

48



Mépog 1. EuBaBuvaon o€ BaoIKES EVVOIEC

ifa>b:
print “H nAikia A gival peyaAuTepn ammo 1n B”
else:
print “H nAikia A gival pikpdtepn 1 ion (<=) Tng nAikiag B”

MoAAatrAR EmiAoyn: H Python mpoogépel Tn duvatdtnta yia cuvtagn ouvoe-
TWV OOPWV €TTIAOYNG PE TN XPon TNG evioAng elif.
H ouUvtaén eival n €€AG:

if <ouvenkn>:
<eVTOAEG>

elif <ouvBnkn2>:
<eVTOAEG_2>

else:
<evTOAéG 3>

Apaotnpiétnra. [MoAAATTAN €TTIAOYN

Na ypagei Tpdypapua TTou va diapalel Tov KwdIKG auvayepuou (UTTOBETOUUE
OTI gival ap1Bpoi a1Td 1 £W¢ 50 TTOU AVTIOTOIXOUV O€ dUVATA ONUEIa EAEYXOU VOGS
omTIoU) Kal VO TUTTWVEI avAAOYO UAVUMA OXETIKA JE TN {Wvn TTOU TOV TTPOKAAE-
o€. YmoBETtoupue 611 0Tn Cwvn 1 avikouv ol Kwdikoi 1 éwg kai 10, otn Zwvn 2 ol
Kwolkoi 11 éwg kal 20 kai otn {wvn 3 ol yeyaAuTtepol Tou 20.

#Mpdypauua evroTTiopoU wvng ouvayepUou
alarm = input("Awoe £vav KwdIKO 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@wAgupéveg dopuég emiAoyng: O1 TTOAQTTAEG TTIAOYEG UTTOPOUV VA UAOTTOI-
NBouVv Kal he ENPWAEUPEVEG BOPEG AV-aANIWG, OTTWG TN dPaCTNEIOTNTA TTOU
OKOAOUBEI.

ApaoTtnpidtnTa. Aopr eMAOYAG - EHPWAEUPEVES DOUEG ETTIAOYNG
A) MeAeTOTE TO TTAPAKATW TTPOYPAU Q.

e TI Ba TUTTWOEI TO TTAPAKATW TTPOYPAPUA yia TIuEG 1, 7, 9, 16;
o TI MOTEUETE OTI KAVEI TO TTPOYPOAUMQ;

B) Na tpotrotmoin®ei kat@dAAnAa 1o TTapakd&Tw TTPOYPAUMNA, WOTE VA TTEPIEXEI
Kal TNV TTEPITITWON TTOU 0 XPROTNG dwoel, Katd AdBog, wg Babud évav apvnTiko
apIBuo.

# Mpoypapua eAEyXoU UTTEPIWDOUG OKTIVOBOAIOG
# Eicaywyn TIUAG BEikTnN akTIVOBoAiag atrd To XprRoTh
# Aedopéva: O Acgiktng UV atroTelei dieBvwg €va péyebBog Ek@paong TnNG
EMKIVOUVOTNTAG TNG NAIOKNG UTTEPILOOUG AKTIVOPBOAIOG TTou @Bdvel oTo
£60@og
# Opia kivduvou: 0-5.9 eAdxioTog i MIKPOG, 6-10.9 MeydAoc-
IMoAU peydAog, >=11 <=15 Akpaia KatdoTaon
uv = input(' MapakaAw dwoe évav aplBud ékBeong deiktn UV: ")
if uv<=15:
# EpowAeupévo if
if uv>=11:
print ' Akpaia katdoTtaon kKivdéuvou '
else:
if uv>=6:
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print ' MeydAog i MoAU peyadAog Kivouvog
# yia 6<=uv < 11
else:
if uv>=0:
print 'EAAXI0TOG | MIKPOG KivOuvod'
#yiauv0<=uv<6
else:
#yiauv >15
print 'O apiBuog Tmou £€dwoeg utrepPaivel To 15. Mn atmodekTr| TiuA!

4.1.3 Aopn eravaAnyng (for kai while)

2UXVA o€ éva TTPOYPOUMA, MIa oudda eVTOAWYV €ival avayKaio va EKTEAEITAI TTE-
PI00OTEPEG ATTO i OPES. YTTApYXOUV OUO TUTTOI ETTAVAANYWEWV:

e O1 TrpokaBopicpévol, TTou To TTARBOG TwV eTTavVaAAWEWYV gival deOOuEVO,
TTpIV apxioouv o1 eTTavaANYelS. INa TTapddelyua: 0 UTTOAOYIOUOG TOU HECOU
6pou BabuoAoyiag Twv HadnTwy evOg THAPATOG 22 pabnTwv.

e O1 pn mTpokaBopiopévol, OTTou To TTANB0G Twv eTTavVaARWEeWY KaBopileTal
Katd Tn JIGPKEIQ TNG EKTEAEONG TWV EVTOAWV TOU CWHATOG TNG £TTAVAAN-
wne. MNa Tapdadelypa: o UTTOAOYIOHOG TWV Jopiwv 6cwv UTToBAaAAoUV aiTn-
on o€ €va diaywviouo Tou Anuogaiou.

21N YAwooa trpoypauuaTiopou Python, xpnoiyotrolodue Tnv €vioAn for yia va
EKTEAEOTEN Eva TUANO TOU KWOIKA yIa évav KaBopIoPEVO aplBud eTTavaANWEWY,
€VW TNV evTOAN while yia va ekteAgital uttdé ouvenkn Kai yadAioTa, 600 auTh givai
aAnBng.

Z1nv €vtoAn for xpnoiyotroigital n ouvdpTtnon range() yia Tov KaBopiopd Twv
ETTAVAANYEWV.
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for onoma_metavlitis in range (apxn, HEXP!, BAHQ):
EvToAi_1
EvtoAn_2

EvTOAn_v

ApaocTtnpidétnTta: XpAon Tng evioAng for
Na ypagei aAyopiBuog Kail To avTioToIXo TTPoypaupa o€ yAwooa Python trou va
uttoAoyiZel To dBpoICHa TWV TTEPITTWY apIBuwy atod 10 1 £wg kai 1o 100.

Mpoéypaupa oe Python

# MNpoypauua, abpoilw TePITTOUG
athroisma =0
foriin range(1,100,2):
athroisma = athroisma + i
print' To amotéAeopa gival ', athroisma

MNpooeyyifovTag Tn ouvdpTnon range

H range() €ival pia evowpatwuévn ocuvapTtnon g yAwooag Python, n otoia,
avaueoa o€ AAAA, XPNOIYOTTOIEITAI YIA TNV UTTODEIEN TOU ApIBUOU TWV ETTAVAAN-
Wewv TTou Ba ekTeAeaTOUV O€ €va Bpoxo. H doun TnG €ival TN HOPPNAG range
(apxn, HéEXPL, BAMQ), 6TTou apxn, HUéxp!, Brua aképaiol apiBuoi. O1 evdeigelg TG
apxN¢< Kal Tou BAuarog dev gival UTTOXPEWTIKEG Kal, av dev avagépovTal, 6a ap-
xioel ato 0 kal Ba ouveyioel pe BApa 1. AvtiBeta n EvOeitn uéxpl TTPETTEI TTAVTA
va ava@EépETal.
Mapadeiypara

e range(10), Trapayel Tn 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), Tapayel Tn Aiota [8, 7, 6, 5, 4, 3, 2, 1, 0]
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Aopn ETTavaAnyng pe while Bpdxo

H doun while (Oco <cuvBnkn> emavaAafe) XpnoIPOTIOIEITAI yIa Un TTPOKaBo-
PICUEVO OPIBPO eTTaVOANWEWY. € KABe emavadAnyn (Kal oTnv apxIkn) Trpay-
MOTOTTOIEITaI O €AEYXOG TNG GUVONKNG, TTPIV ATTO TNV EKTEAECT TWV EVIOAWY TOU
Bpoxou, TTpdyua TTOU onuaivel OTI UTTAPXEl TTEPITITWON VO PNV EKTEAECTOUV Ol
EVTOAEG TOU Bpodyou.

APXIKA TIUA peETABANTAG

while ovopa_peTaBAnTAG <ouverkn>:
EvTtoAn_1
EvioAn_2

EvtoAn_k

Znueiwon1: Ba TPETTel yéoa OTO PTTAOK EVTOAWYV VO UTTAPXEl KATAAANAN
EVTOAN], WOTE va eEac@alifeTal OTI KATTOIa OTIYHN N ouvlnkn Ba yivel weu-
ong kai Ba dlakoTTei 0 BPOX0G. AlaPoPETIKA 0 Bpoxog &€ Ba TEPUATICEL.
>nueiwon 2: Tpiv 1o Bpdxo while Ba TTPETTEI APXIKA VA OWOOUNE Wia TIUA
oTn METABANTA TToU €AEyxel TN OUVOAKN Tou PpPOXou, WaTE avaloya va
EKTEAEOTEI ) OXI 0 BPOXOG.

Exkté\eon
- Eviohwv

Eikéva 4-3. Aidypaupua porig yia tn doun eravainywng while
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Mapdadeiypa

# Mpoypappa eTavaAnyng pe while

x =40 # apxIKA TIPA oTn HETABANTH X

while x <50 : # éAeyxog TnNG eTavaAnwng
Xx=x+1 #augnon Tou YeTpNTH print x
print x

print x

Mia ocuvnBng epappoyn Tou while Bpdxou ival va eAEyXEl TNV EYKUPOTNTA TWV
OedONEVWYV €10600U aTTO TO XPNOTN.

ApaocTtnpiéTnTa
ZUPTTAApwOoe KaTAAANAa TNV TTapakdaTw ouvenkn, €101 WoTe va eEac@alieTal

0TI 0 XpAOTNG Ba elodyel TEAIKA TNV TIPR 0-20 yia 1o BaBud oT1o pdbnua Eeap-
poyEg MANPOPOPIKAG.

#EAeyxog eiocaywyng dedopévwv
choice = input(' AwoTe 1o BaBud Tmou TpaTte oTo pdénua Eapuoyég MAN-
POPYOPIKAG')

choice = input ('TTapakaAw dwaTe £€ykupn TIKA ')

ApaocTtnpiétnTa. Aopr eTavaAnyng

Bpeite TI KAvel TO TTAPOAKATW TTPOYPAUMA KAl dWOTE PE Wia TTPOTOON £va Xapa-
KTNPIOTIKO TiTAO.

>nueiwon: H evioAn "import random" eiodyel pia BIBAIOBAKN cuvapTACEWY YIa
TNV TTapaywyr Tuxaiwv apiBuwyv. H ocuvdptnon random €moTpEPEl Evav TuXaio
0ekadiké avapeoa o1o 0.0 kai o1o 1.0 (cupTtrepiAauBavouévou Tou 0.0, aAAd Oxi
Tou 1.0). H ouvdpTtnon randint Traipvel wg TTAPAPETPOUG Eva KATW Kal €va Avw
OpIo KAl ETTIOTPEPEI Evav AKEPAIO PETAEU QUTWYV TWV Opiwv, CUUTTEPIAAPBAvOE-
VWV Kal auTwy Twv dUo.
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import random
thenum = random.randint(1,10)
print "Wnoeloa évav atéd toug 10 uttoywneioug yia TTpoedpo 15ueAouc”
print "MtTopeig va pavtéyelig Tov auéovta apiBud autol Tou Yreioa"
guess =0
while guess != thenum:
guess = input("Awaoe apiBuo: ")
if guess>thenum:
print "Edwoeg peyaAiTepo apiBuo”
elif guess<thenum:
print "Edwoeg pIkpOTEPO ApPIBUS”
else :
print "Tov Bprkeg! "

ApaocTtnpidtnTa. EppwAcupévn dopr emavaAnyng

2 €vav aBAnTIKO padnTikd aywva oTifou, OTO aywVICHa TOU PIKOUG, CUMMETE-
XOUV OTOUG TTPOKPIYATIKOUG 20 padntég atmd oAa ta oxoAcia tng Mepipépeiag.
210V TEAIKG TTEPVOUV G001 JaBNTEG ONUEIWCOUY £TTiIO0CN HEYAAUTEPN 1 ion atrd
4.5 pétpa. KaBe abANTAG éxel 3 TTpooTTaBeieG. Av onueiwaoel €TTidoon ion A Pe-
YOAUTEPN aTTO TO OPIO TTPOKPICNG, OTAPATAE! TIS TTPOCTTABEIEC. Na ypagei aAyo-
pIOUOG Kal 0TnN ouvéxela avtioToixo TTpdypaupa og Python, trou va diaBader Tig
eMOOCEIC TWV AAUATWY KABE aBANTA Kai va uttoAoyilel TNV KaAUTepn €TTiO00N
Tou. Na eAéyxel divovTag avaAoyo privupa otny 086vn av o aBANTrG TTpokpidnke
1 X1 oToV TEAIKO Kal TEAIKG va gpgavifel aTnv 086vn, TTOGol aBANTES TTPOKPION-
Kav Kal TTola ATav N KaAUTEPN £TTIGOGN TTOU ONUEIWBNKE.

55



lpoypauuariouog YmoAoyiotwv

# -*-coding: cp1253 -*-
# Mpdypauua TPOKPIoN GTO OTIBO Kal EUPECN KAAUTEPNG ETTIOOONG

max_alma =0
count_athletes = 0
for i in range(1,21):
max_epidosi =0
prospatheia = 1
while prospatheia<=3 and max_epidosi<4.5 :
print "aywvietal 0", i, "o¢ aBANTAG oTnV ", prospatheia, "n TpoorddeIa”
epidosi = input( "Awaoe Tnv €TTidoon Tou aBANTA:" )
if max_epidosi<epidosi :
max_epidosi = epidosi
if epidosi>=4.5:
print 'O, i, 'o¢ aBANTAG TTpoKPiONKe pe GAua ata ', epidosi, 'WETpa’
count_athletes = count_athletes + 1
prospatheia = prospatheia + 1
if max_epidosi < 4.5 :
print 'Aev TTpokpiBnke. To kKaAUTEPO GAua Tou fTav:', max_epidosi
if max_alma < max_epidosi :
max_alma = max_epidosi
print 'TeAikd TTpokpiBnkayv ', count_athletes , 'abAnTéG
print 'H kaAUTtepn €midoon TTou onuelwbnke ATav ', max_alma , 'yérpa’
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4.2 ZuvapTAOEIG

O1 ouvapTnoEIg gival ETTavaXPNOIUOTTOINCIUA JEPN TTPOYPAUHATWY. Mag emiTpé-
TTOUV va divouue €va évoua g€ éva oUVOAO EVTOAWYV Kal VO TO EKTEAOUUE KOAW-
VTOG TO OVOUa AuTO, ATTO OTTOUSHTTOTE OTO TTPOYPANMA KAl 600G POPES BENOUE,
dladikaoia TTou ovopaleTal kAnon (calling) TG cuvapTNONG.

4.2.1 AnpioupywvTag SIKEG OGS CUVOAPTAOEIG

Na va opicoupe pia dIKN PAS ouvaApTNON XPENOIMOTTOIOUUE TN XAPOKTNPIOTIKNA
Aé¢n def, akoAouBei éva Gvopa TTou TaUTOTTOIET TNV EKACTOTE CUVAPTNON Kal éva
Ceuydpl TTapevOETEWY TTOU ITTOPOUV VA TTEPIKAEIOUV ovopaTta JETABANTWY, EVW
N YPAMUN TEAEIWVEL JE AVW Kal KATW TeAeia (2).

Ag doupe éva atrAd TTapdadelyua:

def hello ():
print 'T€ia cou KOGUE!'
# TéNOG TNG cuvapPTNONG
hello() # KAon TnNG ouvdpTnong
hello() # KI GAAN pia KARoN TNG auvapTNONG

Av BéAoupe utTopoupe va TIGEOUPE GAAN pia ouvdpTtnon, Tnv epanalave_hello(),
TToU va KaAei TNV hello dUo @opéc. ZkeTeiTe TI Ba euPavioTei 0TV 086VN, d6TAV
EKTEAECTOUV TO TTOPAKATW. ANUIOUPYNOTE HIO OKOPA OUVAPTNGON TTOU VO KAAEi
Kal va Xpnoipotrolei katdAAnAa Tnv epanalave_hello(), woTe va gpgavidel Ta
AOYIa TEGOEPIG POPEG.

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

# TEAOC cuvApTNONG

epanalave_4fores()

4.2.2 TNapAUETPOI CUVAPTHOEWV

Mia ouvdptnon déxetal dedopéva PECW TWV TTOPAPETPWY KAl ETTIOTPEQPEI TA
ATTOTEAEOUATA MECW AAAWV 1] KOl TWV idIWV TTAPANETPWY OTO TTPOYPAUMA ) O€
GAAN ouvapTtnon.

O1 TrapdpueTpol kaBopifovtal péca oTo (euydpl TWV TTOPEVOECEWY OTOV OPIoHO
TNG ouvdpTnong Kai dlaxwpifovtal ue kOupa. Otav kahoupe Tn ocuvdapTnon, oi-
VOUE Kl TIG TINEG JE TOV iDI0 TPOTTO, Ol OTTOIEC TIMEG OVOUALOVTAl OPICUATA.
Kdartroleg a1rd TIG EVOWUATWHEVEG OUVAPTHOEIG TTOU €XOUUE 1O OUVAVTAOEIL, BV
aTTaITOUV OpiouATa, OTTWG, Yyia TTapddelyua, 6tav kaAouue Tn math.pi, TTou Xpn-
OIJOTTOIEITaI YIO TN JABNUATIKA 0TaBepd 1T 3.14..., OTTOU dEV £XOUNE KATTOIO OpI-
opa. Z& AANEG OuWG, CUVAPTAOEIG aTTAITOUVTAI £vVa A KAl TTEPICCOTEPA OpiouaTa,
OTTWG o1 math.pow, n otroia uttoAoyicel TNV UWwaon og dUVAUN aKEPAiWY, TTOU
atrairouvTal 800, éva yia Tn PAcn Kal €va yIa TOV €KBETN.

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

print (ginomeno(5,10))

MepioodTEPQ YIA TIGC CUVOPTACEIG KAI TNV EUBEAEIO TWV TTAPAUETPWY Ba EXOUNE
TNV EUKAIPIa va HEAETHOOUNE OTO KEPAAQIO 7.
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5. KAaoikoi AAyo6piduol ll
Eicaywyn

2710 Ke@AAQIO auTd avaTTuooovTal OPICHEVOI aTTO TOUG Bacikoug aAyopiBuoug
NG EmoTtAung NG MNMAnpo@opikng. H évvoia Tou aAyopiBuou atroTeAei Tov akpo-
ywviaio AiBo Tng EmoTtAuNg TnG NMANPOo@opIKAG, pia Kal TO BACIKO TTPOBANua TO
oT11oi0 €¢eTACEl €ival 0 oxedlaouOg aAyopiBuwy yia Tnv emTiAuon TTPOBANUATWY.
AuTO Opwg O onuaivel OTI, av ETTIVOACOUUE €vav OTTOIOVONTTOTE GAYOPIOUO TToU
va Auvel To TTPOBAnpa TTou B€Aoupe, auto eival apkeTd. To Baoikd, aAAG Kal
alwvio epwtnua NG MAnpogopikng, civalr “MTTopolue KaAuTepa;”. MTTopouue
va oxedldooupe £vav aAyopiBuo o oTToiog va KAvel KaAUTepn dlaxeipion Twv
UTTOAOYIOTIKWY TTOPWV TOU GUCTANATOG TTOU €ival n PVrAUN Kal 0 €TTEEEPYQOTNG;
>Auepa 1o Baoikd TTPORANUa dev gival TOOO N Xprion TNG KUPIAG PVAKNG, AAAG O
XPOVOG ekTéEAEONG TOU aAyopiBuou. O oT1dxog pag Aoitmov, dev gival va AUooupue
atrAWG éva TTPORANUA, aAAd va 1o AUooupE e TO BEATIOTO TPOTTO. NOANEG POpPES
Oev uTTdpxel évag aAyopIBuog TTou va gival BEATIOTOGS YIa OAEG TIG TTEPITITWOEIG
0edopévwy, aAAd ecapTaTal atrd TNV opydavworn Twv dedouévwy. MNa TTapadely-
Ma n oeipiakn avalAtnon capwvel OAa Ta oToixeia piag Tagivounuévng Aiotag
XWPIG va ekPeTaAAeUeTal TN dlATagn Twv oToIXEiwV. O oXedIAOUOG €VOG vEOU
aAyopiBuou TTou Ba ekpeTaAAeUeTal TV 181aiTEPN oMM Twv dedOUEVWY, YIa va
Bpiokel TO NTOUUEVO OTOIXEIO TTIO YPYOPA, OTTOTEAEI £va aTTO TO AVTIKEIPMEVD
QUTNG TNG EVOTNTAG.

Etre1dny utrdpxouv didpopeg Katnyopieg dedopévwy, ol eTTIOTAPOVES TNG AN-
POYOPIKNG oXedIAloUV dIGPOopoUG aAyopiBuoug avaloya pe Tnv IBIaiTepn doun
Twv 0edopévwyv. ' autdv 10 Adyo dev £xoupE PHOVO €vav aAyOpIBPo TagIvoun-
ong, aAAd apkeToUg, KATTOIOUG OTTO TOUG OTTOIOUG Ba JEAETAOOUNE O€ QUTA TV
evotnTa.
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Ai1dakTIKOi OTOXOI
MeTd Tn HeEAETN TOu Ke@aAaiou, Ba pTTopoupe va:
e aVOAUOUPE Kal VA €Qappoloupe KATAAANAa KAQOIKOUG aAyopiBuoug yia
TpoBAAuaTa Tagivéunong kail avalntnong
® UAOTTOIOUNE O€ HIa YAWOOO TTPOYPANMATIONOU KAAGIKOUG aAyopiBuoug Ta-
&ivounong kal avalitnong
® OUYKPIVOUUE Kal va €TTIAEyOUPE TOV KATGAANAO aAyopiBuo avaloya pe 1o
€idog Tou TTPORAAHATOG.

Aégeig KAe1B1a
AAy6piBuol, Tagivounaon, avalitnon.

A1dakTIKEG EVOTNTEG
5.1 Auadikij avalATnon

2Tnv Tponyoupevn Ta¢n Aucaue 1o TTPORANUa NG avalnTnong, ME TOV aAyopio-
Mo NG 2eipiaknc avadlitnong. O aAyopIBPog autdg oTnV XEIPOTEPN TTEPITITWON,
OTTOU TO OTOIXEIO dEV UTTAPXElI OTO OUVOAO DEDOMEVWV 1) €ival TO TEAEUTAIO OTN
oclpd, Ba eAéytel OAa Ta OTOIXEI TOU OUVOAOU OTO OTTOI0 WAXVOUME. YTTAPXEI
TPOTTOG va Bpoulue To {NToUPEVO aToIXEio Mo ypriyopa; Mia 1&6éa cival va eke-
TaAAeuTOUHE TN oM TOu OUVOAOU TwV BedOUEVWY, AAAG Ba TTpETTEl va EEpoupE
av Ta dedopéva eival Tuxaia TotroBeTnuéva f ge Baon katrola Aoyikn. lMNa TTa-
pAdelyua: Ta ovouaTa o€ Pia AioTa PTTopEl va gival oe aA@apnTik o€ipd 1 ol
aTTOPOITOI PIag OXOAAC o€ gpBivouca oelpd e Baon Tov Babud TrTuxiou.

Ag TTai§oupe TO €&NG TTaIXVIOI:

2KeQTEITE Evav apiBuo atd 1o 1 éwg 1o 1000 Kal aTTavTAoTE OTNV £PWTNON:

O apiBudg TTou oKePTAKATE €ival HEYAAUTEPOG N MIKPOTEPOGS aTTd TO 500;

Ag uttoBéooupE OTI 0 ApPIBPOG TTOU OKEPTAKAME gival PHIKpOTEPOG Tou 500, dpa
n amavinon aTnV €pwWTnNon Eival JIKPOTEPOG. APoU 0 apiBudg EEpoupe OTI gival
MIKpOTEPOG TOU 500, TOTE Ba BpiokeTal oiyoupa petagu Tou 1 kai Tou 500. 'ETOl,
EVW OTNV apxn €ixaue va wacoupe petagt 1000 apiBuwyv TWPA YE Hia epwTnon
KATAQEPAUE VA TTEPIOPICOUNE TO XWPO avalnTnong Tou TTPOoBAAUATOG OTO WICO.
Me pia deUTepn epwTNON Yia TN oX€0N Tou apIBPoU pag pe 1o 250 Kal avegdp-
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TNTa aTmd TNV aTrAvTNon, TTEPIopifoupe TTAAI TO TTPORANUA OTO WICO TOU HICOU,
onAadr oT1o V4 Tou apxIKoU TTPORAAHATOG.

Mrtropeite va ouveyioete 1o TTaIxVidl; Méoa BrApaTta Ba xpeiaoTouV yia va Bpouue
TOV QpIOUO;

H mmapatmdvw péBodog sival yvwoTr] wg Auadiki avadiTnon Kal eKUETAANEUE-
Tal TN O1GTAgN TWV OTOIXEIWV TOU GuvoAou, diauepifovTag KGBe opd To GUVOAO
o€ duo ioa Pépn, Kal epappodovTag TTAAI TNV idla péBodo oTo UTTOOUVOAO OTO
OTT0i0 avAKEl 0 {NTOUHEVOG apPIOPOG.

Ag doUlE TTWG UTTOPOUNE VO ATTOTUTTWOOUE TNV TTAPATTAVW 1I0Ea O€ TTPOYPA-
Ma, UAoTTOIWVTAG TOV aAyopiBuo auTtév o€ Python.

ApaocTtnpidétnta: Mavtewe Tov aplBuod

BApa 1: MNapaywyn Tuxaiwy apiBuwyv

MoAAEG popég BEAOUE va TTapdyoupe apiBuoug pe Tuxaio TpoTTo. H BIBAIOBAKN
random TTEPIEXEl YIA TTOIKIAIO CUVAPTAOEWY YI© AQUTOV ToV OKOTTd. AUo atrd au-
T€G TTOU Ba XpnolpoTtToloUpe Katd Kopov, ival n randint kai n randrange, TTou
ETMOTPEPOUV TUXAIOUG OKEPAIOUG APIBUOUG EVTOG KATTOIWY opiwv. Ta 6pla aTnv
randrange akoAouBouv Tnv idia Aoyikr hge Tnv range NG Python, evw n randint
oupdTTEPIAQUBAVEI Kal TO Avw AKPO.

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

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

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

# emoTpEPel Evav Tuxaio apiBud oto [0, 9]
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BApa 2: Waxvovtag ota TUQAd

To TTapakATW TTPOYPAPUA TTIAEYEl Evav aplBud atnv TUxn oTo didoTtnua [1,100]
Kal oTn ouvéxela divel OTO XPNOoTn 00€EC TTPOOTIABEIEG XPEIAZETAI HEXPI VO WA~
vTéWEl ToV apIBud. O XpAoTNG PavVTEUEI OTNV TUXN, XWPEIG KATTOIO GUYKEKPIYEVN
OTPATNYIKN, HE TO TTPOYPAUMO VO XPNOIUOTIOIEI évav WETPNTH, TOV guesses, YIa
va PETPAEN TIG TTPOCTIABEIEG TOU XPAOTN.

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

guesses =0
found = False

while not found :

guess = input(“Mavtewe Tov apiBuo : *)

guesses = guesses + 1

if guess == secret_number :
print “MTTp&Bo 10 BPrKeSG UE *, guesses, “ TTpooTTabeIeS”
found = True

else :
print “AucTuyxwg d¢v TO Bprikeg, ZavarmpooTddnoe”

BApa 3: KaraoTpwvovTag Tn OTPATNYIKN

©a TPOTTOTTOINCOUNE TO TTPOYPAMKA £TOI, WOTE va divel pia BorBeia aTov Trai-
KTn. ©@a eAéyxel av o apIBPoOg TTou HAVTEWE gival JIKPOTEPOG ] HEYAAUTEPOG ATTO
TOV PUCTIKO apiBud kai Ba eugpavilel katdAAnAo privupa. MNa va yiver autod, Ba
XPEIaoTeEl va TTpooBEécoupe BUO aKOPA TTEPITITWOEIG OTN OOWN ETTIAOYAG, OTTWG
QaiveTal TTapaKaTw:

if guess == secret_number :
print “MTTpaBo TO BPrKES UE ”, guesses, “ TTpooTTabEIeS”
found = True
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else :
if guess < secret_number:
print “O apiBudg oou gival pIKPOTEPOG aTTO TOV {NTOUUEVO”
else :
print “ O apIBuég oou gival peyaAuTePog aTTd ToV {NTOUUEVO”

‘ET01, av 0 apIBuOG TToU WAxVEl O TTAIKTNG €ival JIKPOTEPOG ATTO QUTOV TTOU £0W-
o€, TOTE ¢EPel OTI TTPETTEl va WAEE! aTTo eKEi Kal KATW, PE ATTOTEAET A TO PéyeBOG
TOoU TTPOPRAARUATOG va peEIwBEl oTo pIcd. ETiong, 1o Tpoypaupa Ba eITPETTE
oTov Traiktn péxpr 10 TTpooTrdBeieg Kal ol apiBuoi Ba cival oto didoTnua [1,
1000].

MaparApnon: apkouv apaye 10 TpooTraBeieg yia 1000 apiBuoug; Av vai, ToTE
yia 1.000.000 apiBuoug TTooeg TTPOOTIABEIEG TTIOTEUETE OTI XpeIddovTal,

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 apIBudg cou eival peyaAuTepog ”
if found == True :
print “MTTpaRo 10 BPrKES UE ”, guesses, “ TTpooTTabEIES”
else :
print “AucTuywg d¢ev TO BPAKES”

BApa 4: ZkEQTETAI O UTTOAOYIOTAG;

Oa cixe evdlapépov n evalhayr pOAwV PeTAEU UTTOAOYIOTH Kal TTAiKTR, OTTOU
0 uTToAoYyIOTAG Ba pwTdel o€ KABe BANa Kal 0 XpAoTng Ba atmavrael avaloya.
Kdbe @opd 1Tou Ba AapBdvouue pia atrdvTnon atrd To XProTn TTPETTEI VA TTEPI-
opifoupe 10 oUVOAO Twv dedoPEVWY OTO OTToio yiveTal n avalntnon. N’ auté Ba
XPEIaoToUE dUO PETABANTEG o1 oTToieg Ba kaBopifouv To dIACTNUA OTO OTIOIO
BpiokeTal o {nTouuEVOg apIBUOS Kal Yia TPITN yIa TO JECO Tou SIaoTAUATOG. AKO-
AouBei éva TTapddelyua Tou TTaIXVISIOU OTTOU O PUCTIKOG aplBuog cival 1o 11
Kal To didoTnua eival 1o [1,16]. ApXIK& TO TTPOYPAPHUa PWTAEI TO XPAOTN AV O
QpPIBUOG gival PIKPOTEPOG, PEYAAUTEPOG 1) I00G JE TO JECOV TOU BIACTANATOG TTOU
givai 1o 8.

1234|567 |89 ]10][11]12]13][14]15]16]

11>8
O xpAoTNG atravtd ot 0 apiBudg cival peyaAuTepog atd 1o 8, dpa 1o dIACTNHA
oTO oTT0i0 Ba TTPETTEl va WAEoupe Twpa gival atmd 1o Péoov Kal TTépa, dnAadn
ato 10 9 Kal TTavw.

|1 ]2|3]4|5]6 |78 ]9 10][11]12]13][14]15]16]

11<12

67



lpoypauuariouog YmoAoyiotwv

2uveyiCoupue TV idla diadikaoia uttoAoyifovTag TTAvTa To HECOV TOU OIOaTH A~
TOG TTOU £X€I ATTOMEIVEI KAl avaTTpOoapPOlovTag KATAAANAG Ta dkpa Tou. Twpa
0 apIBuGG TToU WAxVvouE gival HIKPOTEPOG aTTd To 12, dpa BpiokeTal apioTepd
TOU KOl XPEIAZETAl VA JETAPEPOUUE apIoTEPA TO OEEi GKpO.

1123|4567 ]8]9|10][11]12][13]14]15]16]|

11>10

Ouola Twpa TTPETTEI TO apIOTEPO AKPO va £pBel BECIA.

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

O1mwg dIaTmoTWwoaTe, N €UPECN TOU PUCTIKOU apiBuou &¢ xpeldotnke 16 ou-
YKpio€Ig aAAG POAIG 4. O aAyOpIBuog TTou PHOAIG TTEPIYPAWAE Eival YWWOTOG WG
aAyopi10og TG Suadikig avalATnoNng, yiaTi o€ KABE Briua PEIWVEI TO XWPO
avadnTnong oTo PICO. 2T OUYKEKPIPEVN TTEPITITWON, TTOU O XWPOG avagiTnong
Arav 10 dilaoTnua [1,16], xpeidoTnkav 4 GUYKPIoEIG, aPou XpeldlovTal TEOOEPIG
O1000XIKEG BIAIPETEIG PE TO 2, yIa va KaTaAAgoupe atrd 16 oToixeia o€ 1. M1Topei-
T€ va UTTOAoyioeTe TTOOEC oUyKpioelg Ba BéAape, av eixaue 1024 = 2'° groixeia;

# Twpa o AvBpwTTog OKEPTETAI Evav aplBuo atd 1 éwg 1000
N = 1000

print “Zkéwou évav apiBud amo 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 0” + str(mid) + “ ? (N/O)”)
guesses = guesses + 1
if answer == “N”:
found = True
else:
answer = raw_input(“Eival pikpoTEPOG TOU”+str(mid)+“?” )
if answer == “N” :

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

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

270 TTOPATTAVW TTPOYPOUMA KATaXWPEOUNE OTIG MeTaBANTEG first kal last Tig B€-
O€IG TWV dUO GKPWV ToU dIACTAPATOG, EVW OTN Mid TO JECO TOU IACTHHATOG.

Auadiki avalATnon o€ AioTa

Mponyoupévwg XpNoIMoTToINCAPE TOV aAyopIBuo TG duadikAg avalATnong yia
va Bpoupe €va PUoTIKG aplBud péoa oe katrola opia. O aAyopiBuog Baoile-
Tal OTO yEYOVOGS OTI oI apiBuoi gival diateTayuévol katd avéouoa ocipd. MNa va
eQapuoaTei 0 id10¢ aAyodpIBuog kal o dAAa dedopéva, OTTWG yIa TTapPAdEIyua
o€ ovopata, Ba TTPETTEl AUTA va gival SIOTETAYUEVA ETTIONG OE KATTOIOU €id0OUG
o€Ipd, 6TTwG o€ aA@aBnTikA. MNa TTapdadelypa pe xpron Tng duadikng avalATtn-
ong, UTTopoupE va Bpoulpe éva Gvopa OToV TNAEQWVIKO KATAAoyo, OTTou OAa Ta
ovouarta gival oe aA@apnTikh ocipd. ‘ETol ytropolpe va epapudéooupe Tn dua-
OIKr avadATnon oTa oToIXEia Yiag AioTag Ta oTroia BpiokovTal o€ KATToIa AoyIKA
o1dragn, €ite autd civar apiBuoi €ite aA@apIBunTIKA.
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Mapakdtw @aivetal N ekTéAeon Tou aAyoépiBuou duadikng avalATnaong o€ Pia Ai-
oTa 14 apiBuwy, yia Tnv avadritnon Tou apiBuou 45. H Aoyikn edw gival akpiwg
idla pe 1o TTaIX VIOl “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]|

Mapakdtw divetal o aAyépiBuog TnG duadikrg avalitnong o€ Python pe mn pop-
@n MI0G ouvdapTNONG, N OTToIa BEXETAI WG TTAPAUETPO MIa AioTa array o€ aUgou-
oa o€lpd Kal To {nToUpEVO OToIXEio key.

Na onuelwBei 611 0 aAyépIBUOG TNG BUABIKNG avalATNONG UTTOPET VA EQAPPOOTEI
povo étav Ta oToixeia gival dlaTteTayuéva o€ augouaa ) gBivouoa oeipd.

H eméuevn €kdoaon Tou aAyopiBuou €xel oxedIaoTel yia Ta GTOIXEIO YIag AioTag
TToU €ival Tagivounuéva o€ augouoa oelpd.
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AAyo6pi10pog 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 mTapatmdvw ouvaptnon emmoTpéPel True av 10 key uttdpyel otn AioTa array
False dia@opeTikd. TIg TTEPICOOTEPES POPES OPWG deV BENOUNE HOVO va PaBou-
ME av To oToIXEio UTTApYEl aAAd Kal Tn B€on oTnv oTroia BpioKeTal.

O Trapakdtw aAyopiBpog emoTPEPEl TN BEON TOU OToIXEIOU av UTTApXEl, o€ OI-
QQOPETIKA TTEPITITWON emOoTPEéPel —1. H AoyikA petaBAnTr found £xel avTikaTa-
oTaB¢i atrd TN YETABANTH pOs n oTToia €KTOG aTTd TN BE0N TOU OTOIXEIOU TTAICE!
Kal Tov poAo TG Aoyikng peTaBAnTAS (True av pos >= 0 kai False av pos < 0)

def binarySearch( array, key ) :
first=0
last = len(array) — 1
pos = —1
while first <= last and pos == -1 :
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mid = ( first + last ) / 2
if array[ mid ] == key :
pos = mid
elif array[ mid ] < key :
first = mid + 1
else:
last = mid — 1
return pos

MapatnpAoTe 611 o1 TTapaTTdvw aAyopiBuol IoxUouV yia OAOUG Toug TUTTOUG Ot-
OOUEVWYV YIa TOUG OTTOIOUG OpiCovTal Ol CUYKPITIKOI TEAEOTEG ==, < . AnAadn,
MTTOpOUV va XpNoIhoTToIiNBoUyV yia akéPaIloug 1 TTPayUaTIKous apiBuoug, aAgpa-
PIOUNTIKA i akOUa Kal gUVBETOUG TUTTOUG VIO TOUG OTTOIOUG £XOUNE OPIOEl TOUG
OUYKEKPIUEVOUG TEAEOTEC. AUTO TO XAPOKTNPIOTIKO TTOU €ival YVWOTO WG TTOAU-
Hop@IoUOG cival éva attd Ta BAciKA TTAeoveKTAuaTa TNG Python.

>uvouyifovTag, JTTOPOUHE Va TTOUpE OTI N dUAdIKN avalATnon:
o eKUETAAAEUETAI TN DIATAEN TWV OTOIXEIWV VOGS OUVOAOU BeSOPEVWV YIa TN
ypriyopn €Upeon VoG OTOIXEIOU
e YpnolyoTrolcital yévo o€ TagIvounuEVEG OUANOYEG DEBONEVWIV
e [Bpiokel TO {NTOUPEVO TTOAU TTIO Ypriyopa atrd OTI N O€IpIaKr avalAtnon.

5.2 Tagivopunon EuBeiag avraAAayng

21NV TTponyoupEevn TAEN TTAPOUCIACTNKE O aAyOpIBuog raéivéunong ue emioyn
(selection sort). 'Eva a1md 10 XOPAKTNEIOTIKA autou Tou aAyopiBuou eival Ot
€KTEAEI TTAVTA TOV D10 OPIBUG CUYKPITEWV YIa GUAAOYEG OEBOUEVWV PE TO iBI0
MEyEBOG, aKOPa Kal yia auTéG TTou gival AdN Tagivounuéves. Emeidn n tagivoun-
on €ival pia Asitoupyia TTou XpnoldoTIolgiTal TTOAU ouxva otnv MNAnpo@opIki,
£€xouv avatTuxBei didgpopol aAyopiBuol TagIvounong, KATTOIolI aTTd TOUG OTTOIoUG
£€XOUV TTOAU KOAr atrddoon yia opiopéva oUvoAa dedopévwy, OTTwG yia TTapd-
oclypa autd TTou gival oxedov Tagivounuéva.
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Eicaywyik ApaocTtnpiotnra

Ze pia TpoBa yia Tnv mapéhaon g 28ng OkTwppiou, TECOEPIG PaBNTES TOU
THAPaTOG B4 €xouv TTapataxBei oe aAgapnTikr ocipd. Evw mepiyévouv va &e-
Kiviiael n TTPoRa, o AAEEavdpog @TAvEl KOBUOTEPNUEVOGS Kal EEKIVWOVTAG ATTO
T0 TEAOG TNG ocIpdg TTpooTTalei va Bpel TN B€on Tou, ouykpivovTag KABe popd
TO 6VOud TOU PE AQUTO TOU CUMMABNTA 1 TNG CUPMABATPIAS Tou TTou BpioKeTal
MTTPOCTA TOU OTN O€IPA.

O¢houpe va axedidooupe €vav ahyoplBuo o otroiog Ba TpowBei Tov AAEEavdpOo
ME Ol1aDOXIKEG EVOANQYEG TTPOG TA EUTTPOG, WOTE va, Bpebei uTTpooTd Ao TovV
AnunATeEN, 0TNV apxn g Aiotag (Béon 0).

0| AnunTeng AnpnTtpng AnpnTtpng Anpntpng | [AAEGaVOPOG

1| Euyevia Euyevia Euyevia ANEEQVDPOG AnpnATPENG

2| Natahia NaTtaAia AANEEQVOPOG Euyevia Euyevia

3 Pévia AANEEaVOPOG NaTtaAia NaTtaAia NaTtaAia

4 | ANEEavdpog Pévia Pévia Pévia Pévia
Eikéva 5-1

ApPXIKA, ag BewpPROooUlE OTI KATAXWPOUHE TOUG TTAPATTAVW PoBNTEG O€ pia AioTa
students pe TNV TTAPAKATW EVTOAN:

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

ApXIKa, 0 ANECavdpog Ba ouykplBei aApafnTikd pe Tn Pévia kal agou dIaTToTw-
B¢ei 6T TTponyeitar aA@aBnTikd, 6a aAAagel Béon pe T Pévia. H ouykpion duo
aAQOPIOUNTIKWY YiveTal uE BACN TNV AECIKOYPAQIKT DIATAEN ) OTTWG AéPE TNV OA-
@apnTIKA ocIpd PeTatu Toug. MNa TTapdderypa 10 aA@apiBunTiké “AHMHTPHY”
érretal Tou “AHMHTPA” agou “A” < “H”.

A@ou diatioTwBEi 6T Ta oToIXEia TNG AioTag TTpéTel va aAAagouv auoifaia B¢-
O€IG, UTTOPEl va XpNoIPoTToINGEi pia TTpocwplivr) JETABANTH temp, A atreuBeiog
N €VTOAN avTiueTdBeong petapAntwy Tng Python, éTmwg BupdoTe atmd Tnv B Au-
Keiou.
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Apoifaia aAAayn TWV TIHWV TwV MeETABANTWY a, b
Me emrimrAéov peTaBAnTi Xwpig emimrAéov petaBAnTn
temp =a
a =b a,b=b,a
b = temp

O1 evToAEG yia TN OUYKPIOTN Twv OUO TEAEUTAIWYV OTOIXEIWV gival:

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

2Tn ouvéxela, o AAECavdpog Ba ouykpiBei pe TN NaTaAia kar apoul 1ox0el “AAE-
cavopocg” < “NataAia”, Ba aAdgel Béoeig kal pe TN Natalia. Opoiwg 6a ouykpiBei
Kal Ba aAA&Eel diadoxika B€ocig pe Tnv Euyevia kai Tov AnunTten, aveBaivovtag
otnv 8¢on 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 TTapatrdvw eVTOAEG PTTOPOUV VA YPAQOUV UE TTIO OUVOTITIKO TPOTIO, HE TN
XPAoN €VTOANG eTTavaAnYNgG:

for jin range(4, 0, —1):
if students|j] < students[j—1] :
students[j], students[j-1] = students[j—1], students]j]
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Y1revOopion: range(4, 0, -1)=1[4, 3,2, 1]

Apa otnv TeAeuTaia eTTavaAnyn 1o j TTAipVEl TNV AUECWG TTPONYOUUEVN TIUA TOU
0, dnAadn 10 1 6TTWG KaTePRaivoupe, apa éxoupe j=1 kal j—1=0. Na BuudoTe OTI
TTAvVTa N TEAIKA TIUA TNG range avagEpEeTal OTO OTOIXEIO TG AioTag TTou Ba ou-
YKPIOei TEAEUTAIO. ZTNV TTEPITITWON QUTA TO OTOoIXEIO gival To students[0].

Av epapudooupe Tov idlo aAyopiBuo o€ pia Aiota A pe N apiBuoug, ToTe TTaipvel
N HopQn:

N=len(A)
forjin range(N-1, 0, -1):
TALJI<A[-1]:
ALl ALI-1]=A[-1], ALj]

TO amoTéAeopa Ba gival N TTpowBnaon Tou PIKPATEPOU apIBPoU OoTnV TTPWTN B€oN
(0) Tng AioTag, OTTWG QaiveTal TTapakdTw yia Tn Aiota [ 21, 13, 8, 5, 3, 2].

=5 =4 =8 =2 j=1
o[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

Eikova 5-2

Ti 6a oupPei, av ekTeAéooupe GAAN Pia @opd TIG idIEG EVIOAEG GTN AioTa TTOU
Tpoékuye; Auth TN @opd Ba avéRel otn dsUTeEPn BEON O AUECWG UIKPOTEPOG
apIBuog, dnAadn 1o 3. K&Be @opd TToU Ba eKTEAEITAI TO CUYKEKPIPEVO TURMO
KWOIKA, TO AUECWG PIKPOTEPO OTOIXEIO TNG AioTag Ba aveBaivel oTn ocwoTr B€on.
Apa, yia va TagivounBei TTANpwg N AioTa, TTPETTEI VO EKTEAECOUE TO TTAPATTAVW
THAPO KWOIKA TOOEG YOPEG OOEG gival Ta oToIxeia NG, dnAadr N.
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‘ETo1 KaTtaAfyoupe oTov TTapakdTw aAyopiBuo:

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

Mapakdtw @aiveTal TO TTEPIEXOUEVO TNG AIOTAG AUEOWG PETA aTTd KABE TTEPACA
(e€wTepikA eTTavaAnywn) Tou aAyopibuou yia N=6:

i=0 i=1 i=2 i=3 i=4 i=5

0| 2 2 2

1|21 3 3

2|13 21 5

2
3
5
8

3| 8 13| |21

4| 5 8 13| (21| | 18| |13

5| 3 5 8 13| |21] |21

Eikova 5-3

Me 1TpdoiIvo gival Ta oToixeia TTou BN €xouv avéRel OTIG TEAIKEG BECEIC TOUG. 2TO
TeAeuTaio TTépaopa (i=5) dev yivetal Kapid aAAayr. To 21 dev €xel TToU va TTAEl
yiaTi 6Aa Ta uTTOAOITTa aToIXEIa €XOUV BN avEREl OTIG BECEIS TOUG OTA TTPONYOU-
peva TTepdoaTa.

Apa 10 21 gival AdN 0Tn owaTr Béon Kal To 6° TTEpacua yia i=5 gival TepITTo.
AuTS UTTOPOUE VA TO YEVIKEUOOUE Kal aTNV TTEPITITWON Twv N aToIxeiwyv 61TOU
N-1 TTepdouaTa apkouy yia Tnv Tagivounon Tng Aiotag (dnAadn yia i=0 péxpi Kai
i=N-2).
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N=len(A)
foriinrange(N-1): # range(0, N-1, 1)
forjinrange(N-1,0,-1):
iFALJ]<A[-1]:
ALJT AL T =ALTT, ALY

Katd tnv ektéAeon Tou aAyopiBpou, n AioTa xwpicetal o€ dUO TUAUATA: TO TA-
&ivounuévo (TTpdaoivo) kal autd TTou dev €xel TagivounOei akoua. Eivar eavepd
Aoitréyv 611, KABE PopPd, TO APECWGS PIKPOTEPO OTOIXEIO Ba AVEREI HEXPI TO ONUEIO
TTOoU apxiCel To TTPACIVO XpWwHa Kal OXI TTapatravw. Apa dev UTTAPXEI AOYOG OTNnV
EOWTEPIKI ETTAVAANWN VO CUYKPIVOUUE KGBE Qopd PEXPI KO TO TTPWTO OTOIXEIO,
OAAG pEXPI Ta dUOo TTIO TTAVW OTOoIXEIa TTou dev €xouv TagivounBei akopa. Autd
yla kdBe TTEpacua gival:

Mépaopa j TeAeutaia ZUykpion
i=0 1 A[0] < A[1]
i=1 2 A[1] < A[2]
=2 3 Al2] < A[3]
i=3 4 Al3] < A[4]
i=4 5 Al4] < A[5]

MapaTtnpouue 6T o€ KABe TTéEpacua n TeAeuTaia auykpion Ba givar yia j = i—1,
dpa n range NG EOWTEPIKNG eTTavaAnyng yiverar: range(N-1, i, -1). Mg autr Tnv
TeAeuTaia BeATiwon o aAyopIBuog TTaipvel TNV TEAIKA TOU Hop@r:
AAy6p18pog Tagivopunong eubeiag avraAAayrig
N=len(A)
foriinrange(N-1): # range(0, N-1, 1)
forjinrange(N-1,i,-1): # péxpl kai i—1
FALJT<A[-1]:
ALjT, Al-1T=Al-1], Alj]
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O aAyopiBuog autdg ovopadetal aAyopifuog Tagivounong subeiag avraAAa-
YA¢ (straight exchange sort), kai gival eupuTtepa yvwoTdg wg aAyopiBpog Tagl-
vopunong euoaAidag (bubble sort). Autd 810TI o€ KGBE TTEPACHA, TO APECWG
MIKPOTEPO OTOIXEIO aveBaivel, OTTWG WIa QUOAAIdA, OTNnV £TIPAvEIa Tou vepou. O
aAyopiBpog BaacileTal oTn oUYKPIOTN Kol avTIMETABeoN euywy TTOU OEV OKOAOU-
Bouv tn didtagn NG Tagivounong.

O aAyo6piBuog eubeiag avraAlayng, av kal Bewpeital atrd Toug TTIo apyoUug aAyo-
piBuoug Tagivounong, Xl £éva TTOAU ONUAVTIKO TTAEOVEKTNUA: OTI UTTOPEI va TPO-
TToTToINGEi, WaTE va TepuaTioel YOAIG diatmoTwael 6T n AioTa €xel TagivounOei.
‘ETo1 atmmo@elyovTal TTOANEG TTEPITTEG CUYKPIOEIG OTNV TTEPITITWON AICTWV TTOU
gival KaTd éva onuavTtikd HEPOG NdN Tagivounuéveg. MNa mapaderyua, av 6o6ouv
ol apiBuoi: 3, 5, 8, 13, 21, 34, 55, 2, apkei yovo Eva TTEpaCa, WOTe va £pBEl TO
2 otnVv TTPWTN B£01, agou Ta UTTOAOITTa OTOoIXEIa €ival ON OTN CWOTH oeIpd. €
QUTA TNV TTEPITITWON TTPOCOETOUNE IO AOYIKA JETARANTH, N OTTOIa B TTAPAEVEI
weudng (false), 6co n Aiota dev eival Tagivounuévn, evw av yivel aAndng o aA-
yOpIBuog TeEpUATICEL.

21NV eIkOva 5.4 @aiveTal TO TTEPIEXONEVO PIAg AioTag eTTTd (7) apIOPWY avaAuTI-
KA yia KGBe Bripa Tou aAyopiBuou Tagivounong eubeiag avraAllaynig. Kabe athAn
QVTIKOTOTITEICEI TN AiOTO TWV aPIBUWY yia KAOE TIUA TwV YETPNTWV i, j TWV £TTA-
voAquewyv. Me Tpdoivo Xpwua gival Ta aTolxeia TTou gival Adn Tagivounuéva Kai
ME TTOPTOKOAI AUTA TTOU OUYKPIVOVTOI OTO CUYKEKPIYEVO BAUQ.

78



Ke.5: KAaaikoi aAyopiBuoi 1l

10 Tépacyua yia i=0 20 TTEpaoua 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 01]20|]20||20||20|(20] |20
1138|(|38((38||38||38||20||60 1160|/60||60||60||60||32
2 198((98||98|(98||20||38||38 2 138|(38||38|[38(|32]||30
3 |54|(54|(54|]120((98||98| |98 3 198|(98|]98|[32|(38]||38
4 132(132||20||54||54||54||54 4 |54 |154|132|]98|98]||98
5190|(20|(32|(32|(32]|(32]||32 5132(|32||54||54||54]||54
6 [20](90|(90|(90{[90|[90| |90 6 [90](90|(90|[90|(90]| |90
30 TTépacpua yia i=2 40 TTépacpa yia i=3
j=6 j=5 j=4 j=3 j=6 j=5 j=4

01]20|/20||20||20||20 0120|2020 |20
1132((32(|32|(32||32 1132](32(|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 |54|154||54]||60
5 (54|(54|]98||98||98 51(98|(90|(90| |90
6 [90](90|(90| (90|90 6 [90|(98|(90| |98
50 mépaopa yia i=4 60 TTépaopa yia i=5
j=6 =5 j=6

0120|120 |20 0 20| (20
1132|(32|(32 1132||32

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

3 54|54 |54 3 54|54

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

6 (989898 6 (98|98

Eikova 5-4

Mapatnpouyue oTI:

e 270 60 Briua, Ta 6 TTPWTA OTOIXEIA €ival OTIG TEAIKEG BETEIG TOUG OTTOTE TO 70
(98) TTOU HEVEl, BpioKeTal UTTOXPEWTIKG OTN BECT TTOU TTEPICTEUEI, TTOU €ival N
TeAeuTaia. MNa autd 10 Adyo evw £Xoupe 7 aToIXEia, N eEWTEPIKA ETTAVAANWN €i-
vail atro 0 péxpr kat N=2. '’ autd &€ xpeiddovTal TTd (7), aAAd £C1 TTEpAoaTa.
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e MeTd 10 40 Brua, o1 apiBuoi gival Tagivounuévol, dpa dev XpeidlovTal GAAEG
ouykpioelg. Ta duo TeAeuTaia BrAPATA yIa QUTA TNV TTEPITITWON €ival TTEPITTA.
Mwg Ba utTopolcape va BeATILWOOUPE TOV aAyOpIBUO guBeiag aviaAAaynig,
WOTE va oTapatdel POAIG dIaTToTwoEl OTI de XpeIddovTal AANEG CUYKPIOEIG;
Acgite TN dpacTnEIOTNTA “BEATIWPEVN QUOOAISA” OTO TEAOG TOU KEPAAaiou.

5.3 Ta§ivounon pe Eicaywyn

¢ Jia Blotexvia pouxwv Ta KooToUuWla gival TOTToBeTNPEVA O augouoa oeipd
ME Bdon 1o péyeBOG Toug. KaBe @opd TTou £pxeTal £va vEO KOOTOUMI O pAPTNG
TIPETTEl va TO TOTTOBETHOEI OTN OWOTH B€0n, Xwpi¢ va Xaldoel T oeipd Twv
KOOTOUMIWV Kal JE TTPOCOXN, VIa Va unv Ta ToaAakwaoel. Na va ToTrobeThoel 0
PAPTNG TO KOOTOUWI PE PEYEBOG 47 OTO TTAPAKATW OXNHA, Ba TTPETTEI VO KAVEI
TPEIG KIVAOEIG:

BApa 1: Na Bpel o€ 17010 onueio TTPETTEI va PTTEI TO VEO KOOTOUI.

BApa 2: Na kavel XWpo yI' auTé PHETAKIVWOVTAG TO KOOTOUUIO JE HEYOAUTEPO HE-
yeBo¢ pia Béon deEIa.

BApa 3: Na 1o1100eTA0EI TO KOOTOUUI GTN B€0N TOU.

BApa 3: Na totrobetrioel To KOoTOUMI OTh 601 TOU.

43 45 46 48 50

Eikova 5-5

IMOAAEG POPEG, XPEIACETAI VA EXOUUE YIO AIOTA E OTOIXEIQ N OTTOI0 AVAVEWVETAI
OUVEXWG KAl OTNV OTToia Ta OToIXEia TTPETTEl va BpickovTal o€ KaTtrola didTagn.
lNa kabe véo aTtoixeio TTou €pxetal otn AioTa, Ba TTpETTel va yivouv duo TTpay-
MoTa, woTe va dlIaTNPACOUKE TNV €mBuunT dIATagn Twv OToIXEiwy TNG AioTaG:
BAua 1: Bpiokoupue Tn B€on oTnv oTroia TTpETTEl va el0ayO€i o apiBuaG.

BApa 2: Eicdyoupe Tov apiBud PETAQEPOVTAG OAOUG TOUG UEYAAUTEPOUG OpIO-
MoUG aTTd auTtov pia B8éan &e€ia (shift).
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MNa Tapddelypa: ag utroBéooupe OTI €XOUNE TNV TTAPAKATW AioTa 16 apIBuwv
ol oTTOiOI €ival o€ augouoa oelpd Kal BEAoupE va elodyoupe Evav véo aplBuo, To
38, é&101 WoTe o1 apiBuoi va TTapapeivouv Tagivounuévol. Autd UTTOPED va yivel
o€ duo BAuara:

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

»
>

38

Mpwrta yivetar avalAtnon oTtn AioTa, woTe va Ppedei n 6€on otnv otroia Ba
eioaxBei 1o 38. H Béon autn eival n 7. MNa va eilcaxBei To 38 otn B€on autr, Ba
TPETTEl TTPWTA, OAa Ta aToixeia atmd 1o 40 Kal HETA va PeTaKIVROOUV pia BEon
0eId, yia va Kdvouv xwpo oTo 38.

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

38

21n ouvéxela To 38 TommobeTeiTal oTnV B€an 7, €101 WOTE N véa AioTa va TTapa-
MEIVEl TagIVOPNUEVD.

0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14
| 5 [10]17]23|28 /3035|8840 |45|50|60]|63]|68]70]|

MT1TopoUuE va XpNOIPJOTTIOINCOUE TNV TTAPATTAVW IBEA YIA VA TALIVOUACOUNE HIO
AioTa apiBpwv. Kdbe popd Ba siodyoupe Kal €va véo apiBud otnv Ndn Tagivoun-
pévn AioTa, OTTwg Kavape e 1o 38.

O aAyopIBpog Tagivounong TTou TTPOKUTITE AéyeTal aAyopIOpog Tagivopnong
ME elocaywyn (insertion sort) Kai €ival yvwoTog Kal wg Tagivopnon mapeppo-
ARG, apou o vEog apIBUOG TTapeUBAAAETAI OTO TAGIVOUNUEVO TUARUA TNG AiOTOG.
21NV TagIvOUNOoN WE EI0aYwYH UTTOPOUNE VA XWPICOUUE Ta OToIXEIO 0 3 OPAOEG:
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e AuTd TTou £€xouv NdN TagivounBei kai gival o€ TTARBOG idla pe Tov apiBud Twv
BnudTtwy Tou aAyopiBuou péxp! ekeivn TN OTIYUA (TTOPTOKAAI XpWHA).

e To oToIxeio TToU elI0AyETAl (TTPACIVO XPWHA).

e Ta gToixeia TTou Oev €xouVv TagIvounBei akoua.

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

0|13 8 8 3 3

2
1| 8 13 13 8 8 3
2121 21| (21| |13 10 8

3| 3 3 3 21| 13| |10

4|10 10| (10| |10 | |21 | |13

5| 2 2 2 2 2 21

Eikova 5-6

2€ avTiBeon ue Tov aAyopiBuo TnG eubeiag avraAAayrg, Ta OTOIXEIO UE TTOPTOKAAI
gival Tagivounuéva HeTagu Toug, aAAd de BpiokovTal eEapXNG OTIG TEAIKEG BETEIC.

AAyo6p10uog Tagivounong pe Eicaywyn (Insertion Sort)

def insertionSort( array ) :
foriinrange(1, len(array ) ):
value = array[ i ]
pos = i
# avalntnon
while pos > 0 and array[ pos—1 ] > value :
pos = pos — 1
# PeETOKIVNON TWV GTOIXEIWV Pia B€on OeCIa
for j in range(i-1, pos-1, -1) :
array[ j+1]=array[j]
# 10 oTOIXEIO TOTTOBETEITAI OTN B0 pOS.
array[ pos ] = value
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MTropei va gp@avioTei éva JIKPOTEPO GTOIXEIO KAl va TOTTOBETNOEI OTNV TTPWTN
Béon oTTPWXVOVTAG Ta OAa pIa B€0T TTPOG TA KATW, OTTWG, YIA TTOPAdEIYUA, CU-
Baivel pe Tov apiBPo 2 oTo TEAEuTaio Bripa Tou aAyopiBuou.

O aAyOpIBUOG UTTOPEI Va yPOQTEI TTIO CUVOTITIKA, OTTWG QAiVETAI TTAPOAKATW:

AAyopi18pog Tagivounong 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 we €EAG:

2APWVOUNE TO TAEIVOUNPEVO TUNAKA TNG AioTag, aTrd deCId TTPOG Ta APIOTEPQ,
MEXPI VO OUVAVTACOUE TO TTPWTO OTOIXEIO TTOU €ival JIKPOTEPO auToU TTou B§-
Aoupe va eilodyoupe (value=arrayli]). Evw diatpéxoupue Tn AioTta, TTapdAAnAa pe-
TAKIVOUUE KaI Ta aToIXeia pia Béon 1Tpog ta &e€id (array[j] = array[j—1]). AnAadn
n METAKivnon Kal n avagAtnon yivovtal TapdAAnNAa o€ auTrV TNV TTEPITITWON.

Etriong, uéAig n petaBAnTr pos yivel 0 n ékppacn pos > 0 gival weudng, dpa 6An
N cuvenkn gival Yeudrg, agou XPnNOIUOTTIOIEITAI O AOYIKOG TEAEOTAG Kal, avegdp-
™NTA aTTO TNV TIUA TNG OEUTEPNG AOYIKNG EKPPAONG. Z€ AUTAYV TNV TTEPITITWON, N
ékppaon A[j—1] > value d¢ Ba aTToTIUNOEI.

Mapakdtw @aiveTal To TTEPIEXOUEVO HIag AioTag 7 apiBuwyv, avaAuTikd yia KABe
Briua Tou aAyopiBuou Tagivounaong pe sicaywyr). Kabe oTAAN avTikatoTrTpilel To
TTEPIEXOMEVO TNG ANIOTAG YA PIa PJETAKIVNOT TOU OTOIXEIOU TTPOG elIcaywyr. Mg
TTPACIVO XPWHQ, €ival Ta gToIXEia TTou gival AdN TagIVOUNUEVA KAl E TTOPTOKAAI,
QUTA TTOU OUYKPIVOVTOI OTO OUYKEKPIPEVO Brua.
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ATTO TNV €KTEAECT TOU aAyopiBuou TToU QaiveTal TNV €IKOVa 5-7, TTAPATNPOUME

ot

e To TTAAB0G TWV CUYKPIoEWV Kal avTIHETaBEéoEwWY o€ KABe BAMa dev gival oTa-
Bepd R auéavopuevo, aAAG e¢apTdTal atrd TIG BECEIS TWV OTOIXEIWV.

e O aAyopIBPog TagIivounong Ke eloaywyn ival KATAAANAOG yia AioTEG TTou €ival
oXe00V TaEIVOUNUEVEG, O€ avTiBeon Pe Tov AAyOpIBUO TNG €TTIAOYAG 1 ME TOV
aAyopiBpo eubeiog avtaAAayng.

e O aAy6piBuog Tagivéunong Je elocaywyr PMTTOPEl va epapuooTei o€ AioTeg ol
oTT0ieG Oev €xouv OoTaBEPO PEYEBOG Kal UAOTTOIOUV ouveXh pory dedopévwv
O€ TIPOKTIKEG EQPAPUOYEG, OTTWG eival TT.X. Ta OikTua a1oBnTApwWVY (sensor
networks). To €idog auTd TWV aAyopPiBUWY 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
1138/|60 160/ 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 32132 4 32|32 4 3232|3232
5 190/90 5 (90 || 90 5 (90([90]]90] |90
6 (2020 6 (20|20 6 [20{|20([20] (20
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[ i=a ] =5
=4 =3 =2 j=1 j=5 j=4
0 [38||38||38||38||32 0 (323232
1154||54(|54(|32||38 1138|38]||38
2 160||60|[32||54 |54 2 154|154 ||54
3198|(32||60||60| |60 3 (60]|(60]||60
4 (32](98|(98||98||98 4 198(190||90
5190((90|{90|(90]||90 51(90|(98]||98
6 (20](20(|20|(20] |20 6 (20](20]|20

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

32|132|132]|32|(32||32||20
38||38|[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|190| 90|90
2019898 |98 |98 |98 |98

o 00k WN -~ O

Eikova 5-7

ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEPAAAiou
5.4 ApaocTtnpioTnTEG AAUTEG
ApaocTtnpiétnTa 1

Na avTIoTOIX|OETE TOUG TTAPAKATW AAyOPIBUOUG e TIG KATAAANAEG AsITOUpYiEG:

AAyopi10pog Zroixelwdng Asitoupyia
Ta&ivounon ue emAoyn A. AvTipgetdBeon Ceuywv
Tagivopnon euBeiag avraAhaynig B. Eicaywyn oToixgiou o€ TagIvounué-
vn Aiota
Ta&ivounon pe eicaywyn I". Eupeon ehaxioTou

85



lpoypauuariouog YmoAoyiotwv

ApaocTtnpiétnTa 2

Na TpoTToTToINCETE TOV AAYOPIBUO TNG TALIvOUNONG WE ETTIAOYH, WOTE va Tagl-
VoEi pia AioTa akepaiwv o€ @Bivouoa oeipd. YTTApXEl TPOTTOG VA TO TTETUXETE,
XWPIG va KAveTe Kapia ammoAUTwWS aAAayr oTov KUpIo aAyopiBuo TTou diveral
otnVv evétnTa 6.3 Tou BIBAIou TNG B’ TA¢NG; Z& TI o@eileTal auTo;

ApaoTtnpiétTnTta 3

Na ypawete pia ouvdaptnon o€ Python, n otroia Ba déxeTal pia AioTta, 6a eAéyxel
av Ta oToIxEia TnG eival oe augouoa aeipd Kal Ba emMOoTPEPEl avTioToixa True A
False. YTT6d€1En: XpnoIUOTTOIROTE Pia AOYIKA HETABANTH.

ApaocTtnpiétnTa 4. (BeATiwpévn Quoalida)

Na avamTugete Tn BeATiwuévn ékdoan Tou aAyopiBuou Tagivounong subegiag
avtaAAayng n otroia TeppaTiel, OTav SIOTTIOTWOoEl 6T N AioTa gival TagIvounpévn,
WOTE VA aTTOPEUYOVTAI TTEPITTEC OUYKPIOEIG.

Y1od¢e1gn: XpnoIJoTroinoTe Pia AoyIKr) METABANTA n otroia Ba aAA&lel Tiur, av
uttdpxouv TouAdxioTov U0 oTolxEia Ta oTroia O¢ BpiokovTal TNV €MOUUNTH
o€ipd, KaBwg n “puoaAida aveBaivel oTnv eMEAvVEID”.

ApaoTtnpiéotTnTa 5

Na ypdyeTe pia ouvaptnon o€ Python n otroia 6a déxeTal pia AioTa ye AoyIkEG
TIWEG True/False kal Ba dlaxwpilel TIG TIMEG AUTEG, TOTTOBETWVTAG Ta True TTpIv
atro Ta False.

ApaoTtnpiétnTa 6

Na ypayete £va TTpoypappa ae Python 1o otroio Ba déxeTal pia AioTa pe AOyIKEG
TIUEG True/False kal 0Tn cuvéxela Ba KAAEi TNV ouvapTnon Tou TTPONYOUUEVOU
EPWTNAMATOG, WOTE va ToTToBeTNBOoUV Ta True TTpIv atrd Ta False. 21n ouvéxeia
Ba ToTroBETEl TIG TINEG AUTEG EVAAANGE, dnAadn True, False, True, False, K.ATT.
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ApaoctnpiétnTa 7

Ag uttob£ooupe o1 oag divetal pia Aiota otnv Python n otroia repi€xel AoyikES
TIWEG True/False evaAAGE. ETriong, 1o TARBoG Twv True gival ico pe 1o TTARBOG
Twv False. Na ypawete aAyépiBuo, oe Python, o otroiog dedopévng Tng TTapa-
Tévw dopng TNG AioTag, Ba TotroBeTel Ta True TTpIv atod Ta False. Aev emmiTpéTe-
Tal va KAveTE Kapia ouyKpion oUTe va XPNOIUOTTOINCETE Tn doun if.

ApaocTtnpiétnTa 8

To mpoéBANPa TNG 0AAaVAIKAG onuaiag ava@EpeTal oTnv avadidTagn PIag AioTag
ypauudTwy, n otroia TTepIEXEl HOVO Toug XapakThpes R, W, B. (Red, White, Blue),
€101 woTe 6Aa Ta R va Bpiokovtal Tpiv atmd Ta W kai 6Aa Ta W va BpickovTal
mpiv amd B. Na TpoTrotroIfoeTe évav atrd Toug aAyopiBpoug Tagivépunong Trou
TTAPOUCIACTNKAV OE QUTAV TNV evOTNTA, WOTE va €TMIAUEI auTd TO TTPORANMQ.

ApaoTtnpiétnTa 9

Na ypdyeTte pia cuvdptnon o€ Python n otroia diaBadel apiBuoug atrd 1o Xxpriotn
MEXPI va ©0B¢i n iyl None, Toug otToioug ToTToBETEl O pIa AioTa og gpBivouoa
o€1pd, TNV oTroia Kal eTmoTPEPEl. K&Be gopd tTou diaBadel évav véo apiBuod Tov
TOTTOBETEI OTN OWOTH B€on OTnNV AN Tagivounuévn AioTa, WoTe va dlaTnpEiTal N
@Bivouoa diatagn Twv oToixeiwv TNG AioTag. Moiov aAyépiBuo Tagivounong oag
Bupicel n TTapatmavw Asitoupyia; Ze T dlaPEpel N ouvapTNoN TTou Ba avaTTTUEETE
atrd ToV aAyo6pIBuo auTdy;

ApaoTtnpiétnta 10

Na ypdwyete éva TTpoypauua 1o otroio Ba diaBadel amd 10 xpenoTn dUo AioTeg
apiBuwyv A kai B kai 6a Tagivouei og augouoa oeipd Toug apiBuoug Tng AioTag A.
21N ouvéxela Ba gpgavidel TTéooI Ao Toug apiBuoug TnG Aiotag B epgavidovtal
oTnv Aiota A.

Y1odeign: Na Bswprjoete 611 o1 apiBuoi Tng AioTag B eival 6Aol S1apopeTIKOi -
TagU Toug. ETmiong, va eKUETAAAEUTEITE TO yeyovog OTI Ta oToIxeia TNG AioTtag A
gival Taivounuéva og avéouoa oeipd.

H eicaywyn Twv apiBuwy yia kaBe Aiota otaupartdael 6tav 600¢i n Tiur; None.
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5.5 EpwTRocig - AOKNOEIG

1. Na mepiypdyete Tn Acitoupyia tou aAyopiBuou Tng duadikng avalAtnong,
divovTag Kal éva TTapdadelyua eKTEAECH G TOU.

2. Na Trepiypdypete Tn Aciroupyia Tou aAyopiBuou Tng Tagivounong eubeiog
avTaAAaYHG KAl VO OWOETE EVa TTAPADEIYHO EKTEAEONG TOU.

3. Na mrepiypdyete Tn AsiToupyia Tou aAyopiBuou Tng TagIvounong e eioaywyn
Kal va OWOETE £va TTAPABEIYUA EKTENEDTG TOU.

4. Av éxoupe ouvexn pon dedopévwy, aAAd BéAoupe Ta dedopéva Pag va gival
Movipwg Tagivounuéva, TToiov aAyopiBuo 6a XpnoIKJOoTTOINCOUNE Kal YIATH;

5. Moia €ival n ammapaitntn TPOUTTOBECN YIa VA XPNOIPOTTOINCcoUKE Tn duadikn
avagATnon;

Z0voyn

Mia péBodog yia Tnv avalAtnon evog OToIXEiou g€ pia AioTa gival n GEIPIAK)
avadnTnon. ZTnv TEPITITWOoN TTou N AioTa gival Tagivounuévn, XPnNOoIYOTTOIEITAl
n duadikf avalnTnon n oTroia eKPETAAAEUETAl T SIATAEN TWV OTOIXEIWY, YIO
va Bpel To {nTouuevo oToIxXEio o ypryopa. Na va xpnoipgotroindei n duadikn
avagntnon o€ pn Tagivounuéva dedouéva TTPETTEI TIPOPAVWG TTPWTA AUTA VO
TagivounBouv.

2¢& auto TO KEPAAQIO TTApouaIdoTnKay dUo aAyoépiBuol Tagivounong. O aAlyo-
p1BuoC TNG eubeiag avraAAayng TTou BaagieTal aTn GUYKPIoN VEITOVIKWY (EUYWV
TNG AioTag Kai 0 aAyépiBuog Tagivopunong, TTOU PE el0aywyr TAgIVOUED pia AioTa
BaBuiaia, eilcdyovrag KABE PopG TO ETTOPEVO OTOIXEIO, £TAI WOTE N AioTa va TTo-
POPEVEI TAGIVOUNMEVN.
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6. Alaxeipion Apxeiwyv
Eicaywyn

2710 KEQAAaIo auTd Ba avaTrTuxBouv o1 TPATTOI dNPIoUPYIAG KOl XEIPIOUOU apXEi-
wv. Etiong, Ba mapouciacTolv ol BacikéG AsIToupyieg, OTTWG TO AVOIyUd, KAEi-
01O £VOG apxeiou, To dIGRaaua Kal YPAWIHWO MIAg EYYPAPNS, MECW TNG YAWOOOG
TTpoypappaTiopou Python.

A1dakTIKOi OTOXOI
MeTd Tn HEAETN TOu Ke@aAaiou Ba pTTopoUpE va:
e dnuloupyouue apxeia
e XeIpI(OUaOTE aTmAd apxeia, OTTWG yia TTApAdEIYHa apXeia KelWévou, HEow
Baoikwv evioAwv (open, close, read, write) TTou xpnoiyoTrolei N yAwooa
TTpoypauuaTiopyou Python
e ckTEAOUNE TTPOCOETEG AcITOUpYieG O€ apxeia, OTTwg n avalnTnon.

Aégeig KAe1d1a

Apxeio Kelpévou, Avolyua apxeiou, avayvwarn apxeiou, eyypagr o€ apxeio, KAEi-
oIJo apyeiou, diadpoun.

Ai1dakTikéG EVOTNnTEG
6.1 Eicaywyn - dnuioupyia, dvolyuad, KAEICIHO apXEiwv

H duvartétnta va dnuioupyouue, va diaBAalouue Kal va ypAa@ouue GE apxeia
atroTeAel Baciki epyacia e TTOAAG TTPOYPAUMATA KOl TTOPEXETAI ATTO OAEG TIG
yAWooeg TTpoypauuaTiopou. ‘ETal, oto Ke@dAaio autd Ba aoxoAnBouue pe Tn
dlaxeipion apxeiwv otn YAwooa TTpoypapuaTtiopgou Python.

Ta TePICOOTEPQ TTPOYPAUUATA TTOU €XOUHE Ol HEXPI TWPO PUTTOPOUV VA Xapa-
KTNPIOTOUV WG TTPOowWpPIVA. AUTO, PE TNV £vvola OTI TPEXOUV YIa Eva JIKPO XPOVI-
K6 didoTnua Kai Trapdyouyv Katrola £€€000, pe Ta dedouéva Toug (wg €icodog aTrd
TO TTANKTPOAOGYI0 1] WG £€000G 0TNV 080VN), va xavovTtal. Autd cupBaivel, dI0TI Ta
oedopuéva ATav atrobnkeupéva TTPOCcWPIVA oTNV KUPIA PVAN TOU UTTOAOYIOTH,
o1TéTE dlopKOUCAV PJOVO KATA TNV EKTEAEDN TOU TTPOYPAUUATOG, AOYIKH TTOU €XEI
Ww¢ atmmoTéAeopa, va aTraiTeital va divoupe Ta Oedouéva atrd Tnv apxr o€ Kabe
EKTEAEON. Z€ TTOAAEG OUWG TTEPITTTWOEIG BEAoUpE Ta dedopéva va un xAavovral.
O¢houpe va diapaloupe dedopéva aTTd £va apxeio ToOU UTTOAOYIOTH GTO OTTOi0
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BpiokovTal atToBNKEUPEVA Kal va YPA@OUUE £va ATTOTEAECHA OTO iBI0 1} evaAAa-
KTIKG og dAAo apyeio. AuTA n diepyacia avayvwong Kai eyypoerg, ovoudgeTal
Eicodog/ECodog Apxeiou kal atnv Python uAoTtroicital y€ow EVOWNATWHEVWYV
ouvapTHoEwy (HEBGOWV).

evik& pTTopoUuE va TToupE 6T XpNOIKoTToIoUhE OUO TUTTOUG apXEiwv: auTd TTou
TTEPIEXOUV TO TTPOYPANMA TTOU Ba EKTEAECOUE KAl EKEIVA TTOU TTEPIEXOUV TO O€-
douéva, Ta oTToia, OTav eKTEAEOTEl TO TTPOYPAUMA, Ta dlafdlel kal Toavd Ta
EVNMEPWVEI.

Q¢ apxeia dedopévwy XpnaolyoTrololvTal cuVABwWG apxeia kelyévou. ‘Eva apyeio
KEIMEVOU cival éva apyEio TO OTToI0 TTEPIEXEI MIa akoAouBia xapakTApwVY Kal
BpiokeTal aroBnkeupévo o€ éva PECO PoOvVIPNG aTToBRKEUONG, OTTWG O OKANPOG
0ioKOG. ZTa TTEPIEXOUEVA €VOG TETOIOU ApXEIOU PTTOPOUNE va €XxOouuEe TTPOCRa-
on HEoW €VOG TTPOYPAUMATOG TTOU TTEPIEXEI TIG KATAANNAEG eVTOAEG TNG YAWO-
oag Python. 'Eva apyeio yia va xpnoigoTroinBei, TTpéTmel va To avoifouue Pe TNV
EVOWHaTWHEVN ouvdptnon open() Kal oTo TEAOG va KAgio€l ue TN ouvapTnon
close().

H ouvdptnon open() Hag ETTIOTPEPEI £VA AVTIKEINEVO TOU OPXEIOU Kal JTTOPOUNE
VO TO XPNOIMOTTOINCOUKE YIa va eKTEAEOOUNE BIAPOPES AsiToupyieg o€ auTd. H
ouvdapTtnon open() gival evowpaTtwpévn otnv Python, de xpeidleTal va gopTw-
ooupe katroia BIBAI0BRKN, evw n ocuvTagn Tng ivai:

”

open (“évopa_apyeiou”, “TpdTTOC TTPOCTTEAACNS”)
Mapatnpouue 611 n cuvapTtnon open() d€xeTal dUO opicuaTa:

To TTpwTO €ival TO VoA TOU OPXEIOU, E TO OTTOIO TO avayvwpiZel TO AEIToupyi-
KO ouoTnua. To deuTepo cival éva €10IKO oUuBoAo (onuaia flag) TTou KaBopilel
TOV TPOTTO TTPOCTTEAAONG TOU APXEIOU, TOU OTTOIOU Ol ETTITPETTOMEVES TIMEG TNG
TTOPAUETPOU YIO TOV TPOTTO TTPOOTTEAACNS PAivOVTal OTOV TTAPAKATW TTiVAKa
6.1. Av &¢ xpnoiyoTtroinBei To deUTEPO auTd OpIcUa, TOTE Bewpeital €€ opiouoU

[T

(TrpoeTTIAOyR) OTI gival To “r’.
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Mapdadeiypa

>>> fin = open(‘'words.txt',’w’)

>>> print fin

2TNV TTPWTN YPAUMN avoiyoupe To apxeio Kelpévou “words.ixt” kal atmodidoupue
TO aTTOTéEAECUA OTOV TrEpIypagéa apxeiou fin. Z1n delTEPN YPAUMN TUTTWVOUUE
TA XOPAKTNEIOTIKA Tou Treplypagéa fin. OAeg o1 AsiToupyieg TTOU TTPOKEITAI VA
eKTEAEOTOUV OTO apxeio words.txt Ba ekTeAeoTOUV PEGw TOU fin.

lMivakag 6-1. Opiouara TpATToU TTPOCTTEAQTNS TOU apxEioU

Opiopara TpéTTOU

A re
TPOCTTEAAONG TOU apXEiou giIToupyia

“r’ Avayvwaon

W’ Eyypaon (diaypa®n TTponyoUudEvwWY TTEPI-
EXOMEVWYV, Qv UTTAPXOUV)

i Mpoobnkn (append) (diatpnon Tpon-
YOUUEVWV TTEPIEXOUEVWIV)

ar? Avolyua apxeiou Kail yia avayvwaon Kal yio

Eyypaoen

MT1TopoUpE va SNUIOUPYACGOUNE £Eva apXEio OEDOUEVWY EITE XPNOIMOTTOIWVTOG
éva ouvtdkTn (editor), 6TTwg 10 notepad cite TN cuvdpTnon open aTo TTEPIRAA-
Aov TNG YAWOoOoOG, YE TO Oplopa “w’, OTTWG yia TTapddeyua: open(“words.txt”,
“w”). H ouvdptnon auTh, av dev UTTAPXEl TO apxeio words.txt, TOTE TO dnuIoupyEi,
EVW av auTd UTTAPXEL, TOTE Ba £XOUME WG OTTOTEAEOHUA va XaBoUV Ta TTEPIEXO-
Meva Tou. EVaAAaKTIKE, PTTOPOUNE VO XPNOIKOTIOINCOUUE TN OUvApTNoN HE TO
opiopa “a”, yia mapdadeiyua open(“words.ixt”, “a”), n omoia, av dev UTTAPXEl TO
apxeio, To dnuIoupyEi, v, av UTTAPXEl, TO avoiyel o€ KaTdoTaon TTPooOnKNg
dedopéEVwy OTo TEAOG TOU.

92



Ke.6: Aiaxeipion Apxeiwv

H yAwooa Python diabétel pebddoug yia va ereepyacTolpe Ta apxeia. Mrro-
POUE VA AVOIEOUE KAl VO XPNOIKOTTOINCOUUE apXEia XPNOIUOTTOIWVTAG TIG AVTi-
oToIxeg HeBGdoug yia avayvwaon read() f readline() kai yia gyypagr write(),
oT1o apxeio. H duvardotnta va diaBdadoupe i va ypAa@oupe oTo apxeio e¢aptdral
a1rd TOoV TPOTTO TTPOCTTEAACNG TTou éxouue kabopioel otn ouvdptnon open()
KaTd 1o dvolyud Tou.

Otav oAokAnpwooupe TIG AsiToupyieg TTou BEAOUPE va EKTEAECTOUV OTO QpPXEio,
KaAoUpe atrapaitnTa 1n cuvdptnon close(). Autd dnAwvel 0TI TEAEIWOAPE UE
TN XPAON Tou Kai 0dnyei To A&IToupyIkO ZU0TNUa OTNV aTToBrKeUan O£DOUEVWV
TTOU BpiokovTal akOun oTn YvAHN Kal TNV TTEPATWAON TWV OIKWVY Tou dIEPYATIWV
ME TO apxeio. H avTioToixn evioAn ivai:

>>> fin.close()

H close kAgivel To apxeio, Trapdpoia pe Tnv emmAoyn File—Save otov eme€epya-
OTN KEIPEVOU.

MNa va eAéyEoupe, av Eva apxeio OVIwG EKAEIOE, TTPETTEI VO XPNOIUOTTOINOOUME
TNV 1816TNTa (attribute) closed, n otroia emoTpéPel TNV TiUA True ) False, avdAo-
ya, av gival KAEIoTO 1) avoixTd To apxeEio.

Mapadeiypa

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

False

>>> fin.close()

>>> fin.closed

True
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6.2 Avdyvwon Kal eyypaen o€ apxeio

2Tnv evoTNTa QUTA Ba XPNOIKOTTOINCOUE YIa Ta TTapadeiyuaTa Eva apxeio, To
words.txt, To o1T0i0 €XEI WG TTEPIEXOUEVO TO:

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

Eyypa@n o€ apxeio

YTmrevBupifoupe OTI yIa va YPAWOUUE O€ €va apXeio, TTPETTEI TTPWTA VA TO GVOi-
goupe pe 10 Kat@AAnAo 6piopa. ‘ETol, Ye TN xprion Tou opiouartog 'w', Ba dla-
YPA®OUV Ta UTTAPXOVTA TTEPIEXOMEVA TOU OPXEIOU AV aUTO UTTAPXEL, EVW ME TN
XPNon Tou ‘a’ Tuxov uttdpxovTa Tepiexopeva Ba diatnpnBouv. MNa Tnv eyypaen
XpnoigoTtroioUpe Tn uEB0dO write() Kal wg Opioua TN cupPoAloceipd TTou BEAoU-
ME va e10dyoupe oTo apxeio. MNa Tapadeiyua:

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

To apyxeio words.txt £xel Twpa TN HOPYN:
This is line 1
This is line 2
This is line 3
This is line 4
2¢€ €va apxeio Keipgévou, av BEAOUNE va UTTAPXOUV YPANMPEG Kal OXI CUVEXOME-
VOI XOPOKTIPEG, TTPETTEI VA ONUEIWVOUUE TNV aAAQYH YPOAUMNG UE TO XOPOKTH PO
“\n”.
To 6pioua TG peBOdoU write TTpETTEl va eival cupBoAocelpd. Av BEAoupe va
€I0AYOUE KATI BIAQPOPETIKG, OTTWG YIA TTAPAdEIYUa £vav apIiBud, O EUKOAOTEPOG
TPOTTOG €ival, va HETATPEWOUNE TOV apiBuo o€ cuuBoAooeipd, YE Xpron TG Ou-
vapTnong str.

>>>x = 52

>>> keimeno.write(str(x))
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Avayvwon eplEXOHEVWV EVOG apyEiou

O1 o d10dedouéveg PEBodoI yia diGBacua Twv TTEPIEXONEVWYV EVOG apXEiou,
eival n read() kai n readline(), 61Tou diafdadel éva TTARBOG XaPaKTAPWY aTrd TNV
apxr Tou apxeiou.

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

Edw, n mapduetpog count kaBopilel Tov apiBud Twv XapakTipwy 1Tou Ba dia-
BacBouv atd 10 apxEio, LeKIVWVTAG TNV avayvwan atod TNV apxf Tou hEXPI TO
TTARBOG TWV XapaKTAPWV TTou opiovTal Je TNV count. ZTnv TTEPITITWON TTOU N
TTapAPeTPog count Agitrel, TOTE yiveTal avayvwon PEXp! va diaBacTei n €voeign
TEAOUG TOU apxeiou.

Mapddeiypa 1: Avayvwaon Kal ELPAvion evOg JOVO XapakTApa
>>> fin = open(‘words.txt’, 'r’)
>>> print fin.read(1)
-

Mapddeiypa 2: AiGBacua Kal eg@avion Twv eTopevwy 13 XapakTApwyv
>>> print fin.read(13)
his is line 1

Mapadeiypa 3: Epgdvion oAdkAnpou Tou apxeiou
>>> print fin.read()
This is line 1
This is line 2
This is line 3

Av n evtoAn print fin.read() ekTeAeOTEl, APOU £xouv TTPONyNBEI Ol TTPONYOUUEVES
OU0 evTOAEG, TOTE auTr Ba TTIOTPEWEI TO UTTOAOITTO TURUA TOU apxeEiou, dnAadn)
TIG OUO TEAEUTAIEG YPAMUEG.
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H readline diaBader pia ypauun Tou apxeiou, dnAadn diafdlel diadoyikoug xa-
POKTAPEG ATTO VA APXEIO MEXPI VO OUVAVTAOEI TO XOPAKTAPA VEQG YPOAUMNAG Kal
ETTIOTPEPEI TO ATTOTEAECUA:

Mapdadeiypa

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

This is line 1

To fin kataypdeel Tn 601 TTOU BpioKeTal JEGO OTO ApXEio Kal £TOT av EavaKaAé-
ooupe Tn readline Ba TTAPOUNE TNV ETTOPEVN YPAUUN:

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

H ouvaptnon close() avaAapavel va KAEioel TO apxeio Kal va atmreAeuBepwael
€101 TTOPOUG TOU OUCTANATOG.

Mapdadeiypa

MNa avayvwon aAAd kai eyypa®n, Katd ypauuég, atréd éva apXeio uTropoupe va
COPWOOUWE PE PIa doun eTTavaAnyng 1o apxeio. MNa Tapddeiyua, yia va TuTTw-
OOUME TIG YPAUMEG TOU apXEIOU YPAPOUE:

for line in fin:

print line

Evromiopég 8éong oTo apxeio

H péBodog fin.tell() emoTpépel évav aképalo TTou TTEPIEXEI TNV TPpEXOUOQ BEON
OTO ApXEio, UTTOAOYIoPEVN OE XOPaKTHPES (bytes) ammd Tnv apxr Tou apxeiou.
Me GAAa Adyia, n eTTOuevn avdyvwon A yypaen Ba yivel o€ ekeivn mn B€on Tou
apxeiou.
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MNa va aA\&Eoupe TNV TpEXouca BEon Tou apxeiou, UTTOPOUUE va XPNOIUOTTOI-
nooupe TnVv fin.seek() (offset[, from_what]). H 6éon utroAoyileTal TTpooBETO-
vTag offset (TTAAB0G bytes) o€ £va onueio ava@opdg, To 0TToi0 ETTIAEYETAI OTTO TO
from_what 6piopa. Av 1o from_what éxel ipn 0, yeTpd atrd TNV Apxr TOU apXEi-
ou, av £xel 1, xpnoluoTrolei TNV TpExouoa B€an Tou apxeiou Kal av €xel 2, Xpnol-
MoTTOIEl TO TEAOG TOU apxEiou.

>>> fin = open(“workfile”, “r+”)

>>> fin.write(“0123456789abcdef”)

>>> fin.seek(5) # Trnyaivel 010 60 byte 01O apxeio
>>> fin.read(1)

5

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

d

6.3 Npo6o0eTeg Ac1TOUpYieg o€ apxeia

Ortav éva apxeio €xel avoitel, YTTOPOUPE va AVOKTIOOUUE BIAPOPES XPNOIMES
TTANPOPOPIEG OXETIKA PE AUTO. AKOAOUBEI pia AioTa pe OAa Ta OXETIKA XOPAKTN-
PIOTIKA:

XOopPaAKTNPICTIKO Meprypaen

file.closed EmoTtpépel true, av To apyeio eival KAEIOTO,
false, o€ SI0QOPETIKA TTEPITITWAN

file.mode EmoTpégel Tov TPpOTTO TTpOCTTEAACNG OTO OpP-
XEIO TTOU €XOUE QVOIEEl

file.name EmoTpé@el To Gvoua Tou apxeEiou
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Mapdadeiypa

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

print "Ovopua Tou apyxeiou: ", fin.name
print "KAeioT6: ", fin.closed

print "Tpotog TpooTréAaong: ", fin.mode
AuTO TTapdyel To akOAouBo aTTOTEAECUA:
Ovopa Tou apyeiou: foo.txt

KAeioT6: False

TpoTTOg TTPOCTTEAAONG: W

Ovopa apyxeiou Kai n 8éon Tou oT0 HECO

Ta apxeia atroBnkeUovTal OTO QYUOIKG PECO aATTO TO ALITOUPYIKO ZUoTnua (AX)
opyavwpuéva oe KataAdyoug, TTou gival yvwoToi kal wg @akeAol-folders.

Kdbe &€ apyeio diabétel amd 1o AZ uia povadikny diadpour) Tou TUTTOU:
dakedog/uropdkeAog/.. ./Ovoua_apxeiou

MNa tnv Python, autd amoteAei pia cupBoAooeipd kal TTpoadiopilel To KABE ap-
x€io. Mia tétoia diadpopr], n otroia EeKIvAEl aTTd TOV TPEXOVTA KATAAOYO, KOAEITAI
OXETIKI], EVW QUTA N oTToia EeKIVAEl ATTO TOV avwTaTo KATAAOYO OTO OUOTNUA
apxeiwv kaAeital ammoAuTn diadpopr]. OTTwg K&Be TrepIBAAAov, £Ta1 kal n Python,
EXEl €vav TTPOETTIAEYHEVO KATAAOYO, yia avalnTnon apXeiwv, TTou ovoudadeTal
TpéEXWV QakeAog. ‘ETol, yia TTapadeiypa, otav avoiyoupe £va apxeio yia didpa-
opa, 161 N Python 10 avadntd oTov TpEXOVTA KATAAOYO.

H povada Aoyiopikou os (0s: atrd 1o operating system) TTapéxel cuvapTnoEIg,
yid va PTTOPOUME va DOUAEWOUNE PE apyxeia Kal kataAdyoug. Na va xpnoluo-
TTOINOOUPE auTo TO ApBpwpua (module) atraITeiTal TTPWTA VA TO EI0AYOUNE Kal
ETTEITA VA KAAEOOUUE OAEG TIG OXETIKEG OUVOPTHOEIG.

>>> import 0s
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MeTovopacoia kai diaypa@n apxeiwv. H pé6odog rename()

H rename() atroteAei uéBodo NG Python yia petovopacia apyeiou kar déxeTal
OUO opiouara, £€va yia To TPEXOV Kal €va yIa TO VEO OVOUQ TOU apxEiou.

2uvtagn: os.rename(current_file_name, new_file_name)

Mapadelypa
import os
# MeTovopaoia evog apyeiou atro test1.ixt o€ test2.ixt
os.rename( "test1.txt", "test2.txt" )

H puéBodog remove()
ATtroTeAei u€EBODBO yia TN dlaypa@r] apxeiwv Kal OEXETAl WG OPICUA TO GVOUa TOou
apxeiou TTPoG diaypadn.
>uvtagn: os.remove(file_name)
Mapadeiypa
import os

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

Alaxeipion kaTtaAdywv

H Python xeipieTtal Toug kataAdyoug (pakéAoug) pe Tn BorBeia Tou os module
TTaPEXOVTAG APKETEG HEBGOOUG, OTTWG yia Tn dnuioupyia, diaypa@n Kal TNV aA-
Aayn KaTaAGywv.

H puéBodog mkdir()

Anpioupyei (UTTO)KATAAOGYOUG OTOV TPEXOVTA KATAAOYO Kal SEXETAI WG OPICUA TO
ovopa Tou KataAdyou TTou Ba dnuioupynOei.

2uvragn: os.mkdir("newdir")
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import os
os.mkdir("test")

H pébodog chdir(), aAAalel Tov TpéXovTa KaTaAoyo.
Zuvtaén: os.chdir("newdir")

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

H uéBodog getcwd(): ETioTpépel TOV TpEXOvTa KOTAAOYO £pyaciag.
20vragn: os.getcwd()
Mapddeiypa

import os

os.getcwd()

‘C:\\Python27’

H péBodog rmdir(): Alaypdgel To @dkeAo TTou divoupe wg 6piopa. MNpiv diaypa-
@i 0 PAkeAog, OAa Ta TTEPIEXOMEVA TOU BlaypAPOVTAl.
Zuvtagn: os.rmdir(‘'dirname")
Mapdadeiypa
import os
os.rmdir( "/tmp/test" )

ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEQAAQiou
6.4 ApacTnpiOTNTEG
Apaotnpiéotnra 1

Ag TTeipapaTioTolpe ypdgovtag kwdika o Python, o otroiog diadadel To apxeio
“input_file.txt” kai To Eavaypdgel oT1o vEo apxeio “output_file.txt”, dTou trpiv atrd
KABe ypauun Ba TpooBETel Tov augovia apiBuod Tng. Ta apxeia Bewpouue OTI
BpiokovTal oTov TpéxovTa Katdhoyo “TxtFiles”.
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inputfile = open("TxtFiles/input_file.txt","r")

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

linecounter = 1

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

inputfile.close()

outputFile.close()

ApaoctnpidétnTa 2

Y1roBéToupe 0TI £Xoupe €va TTpoypauua o€ Python TTou €xel atmoBnkeubei 010
apxeio pe évopa demo.py Kal he Tov akOAoUuB0o KwdIKa:

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

ExkTeAéoTE TO TTAPATTIAVW TTPOYPAPHA KAl oUCNTACTE TO ATTOTEAECHA. YTTODEIEN:
To atrotéAeopa cival 6Tl Ba eppavioel To TTARBOG TWV YPOUUWY TOU apXEiou.
ApaoctnpiétnTa 3

Na ypdwete Tpdypaupa otn yAwooa Python, 1o otroio Ba déxeTal wg €icodo
TO Ovoua evog apxeiou, Ba eu@avilel Ta TTEPIEXOUEVE TOU KATA YPOUMN Kal 0Tn
ouvéxela Ba ypdoel oe Eva AANO apxeio, TIC YPAPUEG TOU apxEioU PE TNV avTi-
oTpOPN oEIPd.

ApaocTtnpiétnTa 4

Ti moTeleTe 6T Ba oupPei, 6Tav Ba eKTEAEOTOUV Ta TTAPAKATW CeVApIa. TEKUN-
PIWCTE TNV ATTOYWH 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") # déxeTan 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 Xpnoluevel Eva apxeio OedOPEVWY;

N

. Moieg Baoikég Asitoupyieg - peBOGdoUG UTTOOTNPICEI N YAWOOQ TTPOYPA KO-
TiIopoU Python yia T Slaxeipion apxeiwy;

. Mg troia ouvdpTtnon (u€B0d0) avoiyouue Eva apxeio yia avayvwon;

. Mwg avoiyoupe éva apxeio yia eyypaon;

. Mg 11010 OUVAPTNON KAEiVOUPE Eva apXeio;

. Mg 11010 CUVAPTNON YPAPOUUE TTEPIEXOUEVO O€E VA QPXEIO;

N O O bW

. Moia ouvépTnon PTTopoUlE va XPNOIKWOTTOINCGOUE Yia va diaBdooupe de-
Oouéva aTrd dia ypauun, atro éva apxeio;

Zovoyn

270 KEQAAQIO auTd aoXoAnBnkaue Pe Tn diaxeipion apxeiwv dedouévwy, Kupi-
WG aTTd TN OKOTTIA TNG YAWOOCAG TTpoypappaTiopou Python. ETriong, pe 6éuarta
TAUTOTTOINCAG TOUg aTTO TO AEIToupyIKG 200Tnua, OTTwG To Ovopa, n Béon oTO
OTTOONKEUTIKO WECO Kal JE BATIKEG AEITOUPYIEG OE QUTA.
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7. Mponyuéva oToIXEi0 YAWOCOAG TTPOYPAUMATIOHNOU
Eicaywyn
2710 KeE@GAaIo autd Ba avarrTuxBouv TTponNyHEVA XAPOKTNPIOTIKA TNG YAWOTOG

TTPoypPAPPaTiIopoU Python kal ouykekpipéva o1 IDIOTNTEG TWV UTTOTTPOYPOUHA-
TWV, N ePPEAEIO pETABANTWY, TO APOPWUATO KAl TO TTAKETA.

A1dakTIKOi OTOXOI

MeTd Tn peAETN Tou Ke@aAaiou Ba pTTopoupE va:

® AVOQEPOUUE TA XOPOKTNPIOTIKA TWV UTTOTTPOYPAUMATWY KAl TOV TPOTTO
KAAONG TOUG, JE TNV TTPOCAPUOYH TOUG GTN YAWOOA TTPOYPAUUATICHOU

® eVTOTTICOUME KAl OTTOUOVWVOUME KOATAAANAQ TUAMOTA KWOAIKG aTTO £TOINO
TTPOYPOMMA VIO JETATPOTTH O UTTOTTPOYPAN AT

e gxedidfoupe TN AUCN TTPOYPAUMATIOTIKOU TTPORANMATOS HE apBpwTd Tpo-
70, OTTOU QUTO €ival OKOTTIUO

e avayvwpifoupe TNV ePPBEAEia peTaBANTWY Kal TTAPAPETPWY OE OUVOETO
TTPOypPANPaTA.

AEEeig kKAe1d1G
2uvapTnaon, TTaPAUETPOG, EMPREAEIQ, GpBpwa, TOTTIKA METARANTH.

A1dakTIKéEG EVOTNTEG
7.1 YrompoypdupaTa Kal TpO1Tol KARoNG TOUg
7.1.1 YTompoypdaupaTa

MeTagu Twv BepdTwy TNG aAyopIBUIKAG €TTIAUCNG TTPORANUATWY TTOU €XOUME
Non e&eTdoel, €ival Kal gKeiva TNG avaykng eTavAANWNS KWwdIKa Pe TN XpHon
MIag dopnG eTTavaAnyng i ogadoTroinong Kal XEIPIoHOU TTOAAWY OEQONEVWV [E
N xprnon GAAwv dopwv dedopévwy, 6TTwg N AioTa.

MpoxwpwvTtag e 1o TTOAUTTAOKG TTpoRARpaTa, Ba douue OTI ouxva KATtrola
evEPYEID A KAl OAOKANPO aAyopIBUIKO TURMA, gival avaykaio va eTTavaAauBdve-
Tal, oXedOV auToUaia wg AoyIKNA eTTeEepyaaia, o€ TTOAAG dIa@opeTIKG onuEia Tou
aAyopiBuou, aAAd kKGBe @opd va etTegepydleTal SI0POPETIKA dedouéva. O Tpo-
TTOG AUTOG “eTTavaAnyng” dev utropei va uAotroinBei pe pia doun eTavaAnwng,
ASYyw TNG duvaTOTNTAG ETTEEEPYATIOg DIAPOPETIKWY dedOUEVWYV KABE popd. Pu-
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oiké dgv gival TTPOYPAUMATIOTIKA 0pB6 va emavaAapBavoupe To TUANO KWOIKA
ME GAANa dedopéva KABE @opd, aAAd va ETTITPETTEI N YAWCOA TTPOYPAUNATIONOU
N dnuIoupyia ouddag EVTOAWY, WG OVTOTNTA OTO TTPOYPAUMA, TTOU va dEXETAI
w¢ €ic0d0 TTAPAPETPOUG KAl VO UTTOPED va KOAEITal aTTd onueia Tou TTpoypdp-
MOTOG KOl JE OUYKEKPIUEVEG TIMEG YIA TIG TTAPAPETPOUG ava KARon. AuTtd €xel
w¢ atroTéAeopa TN duvaToTNTa TTOANATTARG BIEVEPYEIOG PIAG ETTEEEPYATIag e
OUYKeKpIPEVa dedopéva KABE popd.

Mia atrd TIG BACIKOTEPEG TEXVIKEG TOU BIABIKACTIKOU TTPOYPAUMATIONOU Eival O
TunpaTikég MpoypappaTIONOG. ZUPNPWVA PE TNV TEXVIKH QUTH, JTTOPOUUE va
YPAWoupE éva TTPOYPANHA WG éva OUVOAO ATt PIKPOTEPO KOUHATIA TTPOYPAp-
MaToG. Me autdv Tov TpdTTO dev €ival atTapaitnTo va Eavaypa@ouue Tov idlo
KWOIKA o€ dIOPOPETIKEG UAOTTOINOEIG. ToV YPAPOUPE Wia @opd, SNUIOUPYWVTAG
EVa UTTOTTPOYPAUUA KOl TOV XPNOIUOTTOIOUUE, O0EG POPES BEAOUNE CE Eva TTPO-
YPOUUA, KAAWVTAG TO AVTIOTOIXO UTTOTTPOYPAPUA. ‘Eva uttoTrpoypapua AoITTov
gival éva KOPPATI TTPOYPAUMATOG TTOU €XEI YPAPET EEXWPIOTA aTTd TO UTTOAOITTO
TTPOYPAMMA Kal ETTITEAET Eva auTOVOUO €pYO.

KdaBe uttoTTpOypapua TTRETTEN va £XEl TO TTAPAKATW PACIKA XAPAKTNPIOTIKA:

a) ‘Exel uévo éva onpeio €10600u atTd TO OTTOI0 dEXETAI TO OEDOUEVA TOU.

B) To (utro)TTpOypaupa To OTToI0 KAAEI £va AAAO UTTOTTPOYPAUKO OTAUATAEl TV
EKTEAECT) TOU OO0 €KTEAEITAI TO KOAOUNEVO UTTOTTPOYPAMKA. Movo €va uTro-
TTPOYPOUMO UTTOPEI VO EKTEAEITAI OE MIA XPOVIKA OTIYMN.

y) O €éAeyx0g eOTPEPEI OTO (UTTO)TTPOYPAUUA TO OTTOIO KOAET, dTaV TO KAAOUE-
VO UTTOTTPOYPAPMO OTAUOTACEI VO EKTEAEITAL.
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KaA£ég TTpaKTIKEG

Mpiv Eekiviiooupe va ypd@ouue £va TTPOYPAPUA, MEAETANE TTWG AQUTO PTTO-
pei va avaAuBsi o€ ePEPOUG TUNMOTA KAl ATTOPACICOUE VIO TA avTioToIXO
UTTOTTPOYPAUHATA.

E&eTtdCoupe av KAtToIa UTTOTTPOYPAPUATA, TA OTTOIO £XOUME NON ypawel A
UTTapYOoUV o€ £TOIUEG BIBAI0BNKES TTPOYPAUUATWY, UTTOPOUV VA XPNCIKOTIOI-
nBouv, yia va Kepdioouue XpOVO Kal va atropUyouuEe AdOn.

MpoomraBouue KABe uTTOTTPOYPAPKA Va gival 0G0 To duvaTéyv TTIo aveéapTn-
70 110 Ta GAAQ. AuTé pag TTPo@UAGooel atrd AdBn OTO TTPOYPANKG Pag Kal
ETTITPETTEI TN XPrOMN TOU 0€ GAAQ TTPOYPAUMATA apYOTEPQ.

IMoAAG a11éd T AvBPWTTIVO TEXVOUPYHHATA, QUOIKA 1) TEXVNTA, oTnpifovTal 0TV
10€a TNG ETTAVAXPNOCIPOTTOINONG — CUVOUAGCHOU WIKPOTEPWYV OOMIKWY HOVAdWY,
ME aTTOTEAEOHA TNV ATTAGTNTA KOl TNV TTOIKIAIO QVTIKEIUEVWV KAl XOPAKTNPIOTI-
KWv. ZTnv Python, n TexviKA autr uAoTrolgiTal YE TIC CUVAPTATEIG, BivOvTag Ka-
AUTEPO €AeyXO KAl UWPNAO eTTITTEDO aQaipEoNC.

7.1.2 ZuvapTtAoeig otnv Python

KaBe yAwooa TrpoypappaTiopou diabéTel éva OIko TNG AECIAGYIO VIO TIG EVTOAEG
KAl TIG EVOWNATWHEVEG OUVAPTAOEIG, EVW TTPOYPAPUATA TTOU YPAQOVTal TTPETTEI
va akoAouBoUv auoTnpoUug YPAUUATIKOUG Kal CUVTAKTIKOUG KAVOVEG YIa T 0-
MNonN Twv evIioAWwy, TN dnuioupyia cuvapTACEWY XPAOTN K.4. ZTn cuvéxeia Ba
O0oUE TTWG UAOTTOIEITAI O THNUATIKOG TTPOYPAUUATIONOG OTN YAWO OO TTpoYPap-
MaTiopou Python.

H Python trapéxel €va povo TUTTO UTTOTTPOYPANMPATWY, TIC CUVOPTAOCEIG, TIG
OTTOIEG TIG BEWpPEl WG avTiKEiuEva.

MNa va eEaocknBoupe UTTOpoUpE va ONUIOUPYACOUNE, OE TTPWTO ETTITTEDO, TIG
OIKEG JOG OUVAPTACEIG Kal €101, VO KATAVOHOOUUE TN AEITOUPYia Kal TN Xprion
TOUG. Z€ UPNAOTEPO €TTITTEDO, UTTOPOUHE VA XPNOIKMOTTIOIOUNE KAl VO EVOWNATW-
VOUpE OTO TTPOYpappa £TolueG BIBAIOBAKEG, TToU €iTe TTAPEXEl TO TTEPIBAANOV 1
uttdpyouv o€ dAAa cuoTiuata. ‘ETaol, dev gival avaykn va Eavaypa@ouue Kwol-
KO TToU UTTApXEl OIBECIPOG, JEIWVOVTAG TNV TTOAUTTAOKOTNTA Kal TNV TTI6avOTn-
Ta c@aApdrwy (bugs).
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Op1oud6g Kal KARon ZuvdapTnong

O opiopodg yiag ouvaptnong TepIAauBaver To Gvoud TNG Kal TIG TTOPANETPOUG
€10000U Kal KaAgiTal aTTé Onueia Tou TTPOYPANKOTOS PEOW TNG ASITOUPYIaG TTOU
ovouddletal KAQon (calling) Tng cuvapTtnong. Opiletal e TN AéEN kA1Si def TTou
TNV akoAouBei £va dvoua To OTToio TNV TAUTOTTOIET KAl éva {eUyOG TTOPEVOECEWY
TTOU UTTOPOUV VA TTEPIEXOUV OvOUATa PETARANTWY, VW N OAAWGCN TEAEIWVEI UE
OITTAA TeAgia (;). KaTw atrd Tn ypauur auTr) TOTTOBETOUVTAI, O £00X1, Ol EVTOAEG
TTou KaBopilouv Tn Asitoupyia TNG ouvdaptnong. O opIoPOS GUVAPTACEWY OTNV
Python eival attAOg o€ oxéon pe GAAEG YAWOOEG (0 TUTTOG TWV TTOPAUETPWY OE
onAwverat).

Mapddeiypa opicuoU ouvdapTNoNG XWPIS Xprion TTapaUETPWY

def fun_name():
print “hello”

H ouvdptnon autr, 6tav KAnBei, epgavidel atnv 086vn TN AéEn hello.

Mapddeiypa, opiouoU cuvdapTnong PE XPrnan dUo TTaPAPETPWY

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

H ouvdpTtnon auth €mMOTPEPEI TO ABPOICUA TWV TIMWVY TwV OUO TTAPAUETPWV.

Mia cuvaptnon PTTopEi va KaAeital atrd d1d@opa onueia Tou KUPIou TTpoyPAu-
MOTOG 1 Kal géoa aTrd pia GAAn ouvdptnon, ypd@ovtag 10 dvoud Tng Kal TIg
KATAAANAEG TTAPOUETPOUG HECT O€ TTAPEVOETEIG.
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Mapdadeiypa 1: KAjon cuvaptnong
>>> type(45)
<type 'int'>

Edw, T0 dvopa TG ouvapTtnong eival type kKal n €k@pacn PECA OTIG TTOPEVOE-
O€IG, TTOU gival TO OPICUA TNG ouvdapTNONG, €ival To 45, evw n ouvapTNoN UTTO-
AoyiCel Kal €TTIOTPEQPEI TOV TUTTO TOU OpiouaTog. Eival ouvnBeg va Aéue TTwg N
ouvapTtnan dEXETAI OPICUATA Kal ETTIOTPEPEI VA ATTOTEAECHA. TO ATTOTEAECUA
auTd ovouadeTal ETTIOTPEPOMPEVN TIMA (return value).

Mapdadeiypa 2
KAfRon tng ouvaptnong find_sum, TTou dnuioupyricaue TTapaTmavw:

>>> find_sum(3,4)
7

Edw, n ouvdptnon kaAeital ye 1o Ovoud TNG Kal YE opiouaTa TIG TINEG 3 Kal 4,
EVW ETTIOTPEPEI TO GBPOICHA TOUG TTOU €ival N TiUA 7.

Av kaAéooupe TTAAI TNV idla ouvapTnon “TTEPVWVTAS” TWPA DIOPOPETIKES TIMEG
OTIG TTAPAPETPOUG, yia TTapddelyua dUo cupBoAOCEIpEG, N cuVAPTNON ETTIOTPE-
Q&I TN OUVEVWON TWV CUUPBOAOCEIPWYV QUTWYV WG ATTOTEAECHA TOU TTOAULOPQI-
ououU TTou I0XUEI OTOV TEAEDTH + oTnV Python.

>>> find_sum(“well”,”come”)

“wellcome”

Znueiwon: Mia ouvdptnon TTPETTEN va £XEl OPIOTEI TTPIV XpnaolpoTroindei. Eivai
Tpo@avég 6T ol dnAwoelg (statements) yéoa otn ouvdptnon dgv ekTEAOUVTAI
MEXPI auTA va KANOEI.

Pon ekTéAeong

‘Evag 1poTT0¢ Va diaBdalouue TTpoypduuaTa gival va akoAouBoUpE Tn por eKTé-
Aeong Twv evioAwv, KATI TO OTTOIO PTTOPEI Va Yivel ypriyopa TTOAUTTAOKO Kal du-
oavayvwaoTo. ‘Evag evaAAakTIKOG TpOTTOG €ival, OTav BpeBolpe o€ pia KAHon
ouvapTnaong, avti va akoAouBrGoUlE TN PO TNG EKTEAEGNC OTOV ECWTEPIKO KW-
OIKa TNG ouvdpTnong, va UTToBETOUNE OTI N cuvVAPTNON dOUAEUEl CWOTA KAl ETTI-
OTPEQPEI TO CWOTO ATToTEAETUA. OTIOTE, va OUVEXICOUUE PE TNV ETTOPEVN EVTOAR
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TOU KUPIOU TTPOYPAUMATOG. ZTNV TTPAYMATIKOTNTA £Qapuoloupe KATI avaAoyo
ME TN XPNOIMOTTOINCN TWV EVOWUATWHEVWY cuvapTioewy. ‘ETol, 6Tav kaAoUue
TN math.cos ] TN math.exp, dev €€eTAOUNE TOV ECWTEPIKO KWOIKA AUTWY TWV
ouvapTAcEwWV, aAAd Bewpouue OTI BouAeUouv CWOTA Kal OEXOUOOTE TO OTTOTE-
Aeopa. To idio 1oxUel Kal OTavV KAAOUUE i aTTd TIG OIKEG OGS OUVOPTHOEIG.

Mia kKAflon ouvapTnong €ival oav pia TTOPAKaPWn oTn pon TNG eKTEAEONG. AvTi N
por] va TTéel oTnV €TTOPEVN BNAWON, TTEPVAEI GTO CWHA TNG OUVAPTNONG, EKTEAEI
OAeG TIC ONAWOEIG EKEN KAl HETA ETTIOTPEPEI YIA VA OUVEXIOEI ATTO EKEI TTOU OTA-
MATNOE.
KaTtnyopieg ouvapTRoewv
O1 cuvapPTACEIG ITTOPOUV VO KATNYOPIOTTOINBOUV e TTOAAOUG TPOTTOUG.
Mia TTpw TN KATNyopia cuvapTACEwWY eival:
a) QUTEG OI OTTOiEG BEV TPOTTOTTOIOUV TO QVTIKEIUEVO OTO OTTOI0 £@apuolovTal,
OTTWG:

>>> a = 'Python'

>>> print a.upper( )

PYTHON

>>> print a

Python

B) ekeiveg TTOU PTTOPOUV VA AAAGEOUV TO AVTIKEIUEVO GTO OTTOI0 KOAOUVTAI, OTTWG
OTO TTaPAdEIyUa 2.

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

>>> print b

[lal’ lb|, 'C', 'dl, ‘e’]
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Mia dAAN kKaTnyopia cuvapTRoewy givail:
a) QUTEG O OTTOIEG, OTAV KANBOUV, ETTIOTPEPOUV ATTOTEAECUA (KATTOIO TIUR)

B) ekeiveg TTOU dev ETMIOTPEPOUV KATTOIO TIMA (KeVEG/Void oUVaPTAOCEIG), OAAG
EKTEAOUV eVEPYEIEG PECW TWV eVTOAWYV TouG. O1 KEVEC QUTEG OUVAPTATEIG
MTTOPE Va gp@avifouv atmoTéAeopa otnv 0846vn A va €xouv KATToIo GAAO aTTo-
TEAEOUA, OAAG OV ETTIOTPEPOUV KATTOIA TIUN.

7.2 MeTaBAnTéG KAl TTAPAMETPOI

Omrwg éxoupe ava@épel, €va UTTOTTPOYPAUMA OTTOTEAET Eva aveCdpTnTo TUNAKA
TIPOYPANPATOG TTOU PTTOPET VO KOAEITAI ATTO ONPEia TOU TTPOYPAUHATOG. AEXETal
TIMEG OTTO TO TUAMA TTPOYPAPMATOG TTOU TO KOAE (TO KUpPIO TTPOYPauMa 1 GAAO
UTTOTTPOYPAMMA) KOl META TNV EKTEAECN TWV EVTOAWV TOU ETTIOTPEPEI OE AUTO
VEEG TINEG, ONAadN Ta atToTeAéopaTta. O TIEG auTEG TTou peTaBiBdlovTal aTrd
TO éva UTTOTTPOYPANKA 0TO AAAO AéyovTal TTAPAMETPOI KOl YEVIKA O€ YAWOOEG
TTPOYPAMNMATIONOU BiakpivovTal g€ TTapapéTpousg Eigodou kai EE6Sou. Or TTa-
PAUETPOI gival HETABANTEG OI OTTOIEG XPNOIKOTTOIoUVTAI YIa TN PETABiBaon TIHWV
METAEU UTTOTTPOYPANKATWY A UTTOTTPOYPOUMATWY Kal KUPIoU TTPOYPANUATOG.

7.21 NMapdueTpol CUVAPTACEWV
Mia cuvéptnon utropei va dexBei TTapauéTpoug, ol oTToieg ival TINEG TTou Oi-
VOVTQI/EI0EPXOVTAI OTN OUVAPTNON, £€TCI WOTE AUTH VA PTTOPEI va A&ITOUpYNOEl
agIoTTOIWVTAG QUTEG TIG TIMEG. O1 TTapauEeTPOI Joldlouv e TIG JETaBANTEG, KaBo-
piCovTtal Eoa O0TO Ceuydpl TWV TTAPEVOECEWY, OTOV OPICKO TNG OUVAPTNONG Kal
dlaxwpifovTal hJE KOUMA, EVW Ol TINEG aUTWV TwV PETABANTWY opifovTal, éTav
KaAouue tn ouvdapTtnon.
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Mapadelypa
def printMax(a, b):
ifa>b:
print a, 'sival To YéyioTo'
elif a == b:
print a, 'sival ico pe 10', b
else:
print b, 'sival To yéyioto'
printMax(3, 4) # divoupe a1’ eUBEiag OTABEPEG TINEG
x=5
y=7
printMax(x, y) # divoupe YETABANTEC WG opiouaTa
‘E¢0doG:

4 gival To PEyioTo
7 €ival TO PEYIoTO
Ta opiopaTa ekYwpouvTal o€ PETABANTEG 01 OTTOIEG OVONALOVTAl TTAPAUETPOI.
AuTO eival éva TTapdadelyua ocuvaptnong opiopévNG attd TO XPAOTH, N OTToia
TTaipvel €va Opiopa:
def print_twice(x):
print x
print x
AuTH n ouvapTnon ekxwpei To OPICPA OE JIa TTAPAUPETPO e Ovopa x. OTav Ka-
AgiTal n ouvapTnon, Eeavicel TV TIPA TNG TTAPAPETPOU, OTTOIA KI Qv €ival aQuTh,
OUOo popéc. H ouvdaptnon autri SOUAEUE! UE OTTOIODATTOTE TIMN UTTOPEI VO EUPQA-
VIOTEI.
>>> print_twice('Spam’)
Spam
Spam
>>> print_twice(25)
25
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25

>>> print_twice(math.pi)
3.14159265359
3.14159265359

Otav ol TTapduUETPOI TTEPVAVE UE ava@opd, onuaivel 0TI av aAAGEOUNE ia TTa-
PAPETPO PEOA OTn ouvapTnon, N aAAayn €ival péviun Kal JeETa TNV KAAon g
ouvdpTtnong. MNa Tapadeiypa:

# Opiou6G ouvdapTnong

def changeme( mylist ):
# "AANNGCel TN AioTa TTou TTEpva 0T cuvapTnon”
mylist.append([1,2,3,4]);
print "Tiyég péoa otn ouvdaptnon: ", mylist
return

# Twpa PTTopoUlE va KAAEGOUNE TN changeme auvapTtnaon
mylist = [10,20,30];

changeme( mylist );

print "Tipuég €€w atrd Tn ouvdpTnon: ", mylist

Omrérte, Ba TTapaxOei To akdAoubo aTToTéAEC A

Tiyég uéoa otn ouvaptnon: [10, 20, 30, [1, 2, 3, 4]]

Tipég €¢w atrd Tn ouvdptnon: [10, 20, 30, [1, 2, 3, 4]]

Ag Trpoaéfoupe To akOAoubo TTapddelypa, OTTOU TO OPICUA TTAPAKAUTITETAI
Méoa oTNV KAAOUPEVN ouvapTNON.

# Opiou6g ouvaptnong
def changeme( mylist ):
mylist = [1,2,3,4]; # Anuioupyei véa avagopd otn mylist
print "Tiyég péoa otn ouvdaptnon: ", mylist
return
# Twpa prTopoupe va KaAéooupe TNV changeme ouvdaptnon
mylist = [10,20,30];
changeme( mylist );
print "Tiyég €€w atrd Tn ouvdapTnon: ", mylist
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H trapduetpog mylist ival Totmk otn ouvdptnon changeme. AAAGlovTag TNV
TIuR NG mylist yéoa otn ouvdptnon, N aAAayr auth epapudletal pévo oTnv
"Treploxn” TNG ouvapTnong Kail dev aAAAlel Tnv TIUA TNG TTapapéTpou mylist 010
TPoOypapua. OToTe TeAIKG Ba TTapaxOei To akdAouBo atroTéAeopa:

Tiyég yéoa otn ouvaptnon: [1, 2, 3, 4]
Tipég €¢w atrd Tn ouvdptnon: [10, 20, 30]

7.2.2 EpBéAcia TwV PeTABANTWYV

OAec o1 yetafAnTéG o€ €va TTPOYpPaPua Ogv PTTopoUV va gival TIPOCTTEAACIUES
atrd 6Aa Ta PEpn Tou TTpoypdauuaTos. H euBéAeia (scope) piag petaBAnTrg ava-
QEPETAI OTO TUAMA TOU TTPOYPANMATOG TTOU PTTOPEI AUTA va £xel TTpoafaacn. Ol
YAWOOEG TTPOYPANMOTIONOU ETITPETTOUV TN XPNoN Twv HETARANTWY, OXI JOVO
OTO THAHA TTPOYPAUHATOG TTOU dNAwvovTal, aAAd Kal o€ GAAQ UTTOTTPOYPAUMATO
KQlI TTIO OUYKEKPIYEVA I0KUEL:

AtrepiopioTn gpéAcia: OAeg o1 peTaBANTEG gival opaTéS KAl PTTOPOUV Va XpPn-
OIJOTTOIOUVTAI O€ OTTOIODATTIOTE TUNUA TOU TTPOYPANPATOG, aveEdpTnTa aTrd TO
TToU dnAwbnkav. AutoU Tou TUTTOU oI PETABANTEC xapakTnpiovtal wg Kabo-
Aikég (global). To pelovékTnua gival 0TI TTepIopideTal €TO1 N AveEapTNOia TWV
UTTOTTPOYPANHUATWV.

Meplopiopévn epPéAcia: Autég ol peTaBAnTEG eival Totrikég (local), 10xUuouv
onAadr) yia To UTTOTTPOYPA A OTO OTToi0 dnAwBNnKav. H TTepiopiouévn uREAEIa
atraitei OAEG o1 HETABANTEG TTOU XPNOIKMOTTOIOUVTAI O€ £VA TURAUA TTPOYPAUMATOG,
va dnAwvovTal o€ auTo TO TUNAKA.

Oa avaAloouuE 0Tn OUVEXEID TOUG BUO BaCIKOUG TUTTOUG EUPBEAEING, TIG KOBOAI-
KEG Kal TIG TOTTIKEG PETABANTEG, oTnv Python.

KaBoAikég kal Torikég HeTABANTEG

O1 peTaBAnTéG TTOU £X0OUV OPIOTEI HEOQ OTO CWHUA TNG CUVAPTNONG, £XOUV TOTTIKA
eMBEAEIO, evwo auTEG TTOU opioTnKav €¢w aTTO AUuTO €XOUV KABOAIKN euBEAcIa.
AuTO anpaivel 6Tl 01 TOTTIKEG HETABANTEG UTTOPOUV va TTPOCTTEAACTOUV POVO Péoa
oTn ouvdpTnon oTnv oTToia SNAWBNKav, v 01 KABOAIKEG HETABANTEG PTTOPET Va
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gival TrpooBdoipeg atmd OAeg TIG cuvapTroelg. AKoAouBei éva atrAd TTapdadelyua.

total = 0; # Auth gival pia KaBoAIkr peTaBANTH.

def sum( arg1, arg2 ):
total = arg1 + arg2; # H total cival Tommikr) petaBAnT.
print "Méoa otn ocuvdptnon n 1otk total : ", total
return total;

# KAnon tng sum ouvaptnong
sum( 10, 20 );
print "E€w ammd Tn ouvdptnon n kaBoAkn total : ", total

Ortav ekTeAeoBei 0 TTOPATTAVW KWAIKAG, TTAPAYETAI TO AKOAOUBO aTTOTEAEOUA:
Méoa otn ouvapTtnon n Totik total : 30
‘E€w atrd Tn ouvapTtnon n kaBoAikn total : 0

Tomikég peTaBAnTtég

Otav dnAwvoupe peTaBANTEG péoa o€ €vav OpPICPO OuvAPTNONG, QUTEG Oev
£XOUV Kapia oxéan pe AAAeG PETABANTEG TTOU €x0UV TV idla ovouaacia Kal Xpnol-
MoTToloUvTal £€w atrd autrv Tn ouvapTtnon. ‘ETol, o€ pia cuvdptnon Ta ovopata
TWV PETABANTWY XPNOIKOTTOIOUVTAl JOVO TOTTIKA. OAEG o1 HeETABANTEG £XOUV TNV
eMBEAEIO TOU TUAPATOG KWAIKA OTToU £xouv dnAwBEi, apxifovtag atrd To onueio
0TO OTT0i0 opifeTal TO OGvoua. OTTWG avaeépdnke, n epBEAEIa piag PeTaBANTAS R
MIag ouvdapTnong, opidel TNV TTEPIOXK) TOU KWOIKA OTOV OTTOI0 auTh £XEl TTPOOBO-
on. O1 TomkéG peTaBANTEG TTOU opifovTal o€ piIa ouvAapTnaon, xavovtal oTav Te-
Aelwoel n ekTéAeon TNG ouvdapTNONG, EVW N KARON HIag ouvapTnong dnuioupyei
VEEG TOTTIKEG METAPBANTEG. AANWOTE Kal Ol TTAPAUETPOI €ival TOTTIKEG METARBANTEG.
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Mapddeiypa

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

# ‘E€odoc¢:

To x givan 50

To Totmikd x GAAage o€ 2
To x gival akéua 50

XpnRon Tng evroAng global

O1 peTaAnTég TOU dnAwvovTal £Ew aTTO TIG CUVAPTAOEIS TOU TTPOYPANMATOG,
cival kaBoAikég petaBAnTég (global) kar TTpooTreAaUvVoOVTal ATTO OTTOIOdNTTOTE
onueio yéoa oTo TTPOypaupa. Eav B€Aoupe péoa o€ pia ouvdaptnon va aAAGEou-
ME TNV TIMA MIaG KOBOAIKAG METABANTAG, ONAadN piag peTaBANTAG n oTroia opi-
{eTal 0TO KOpU@aio eTTiTTEdO TOU TTPOYPAUUATOG (dnAadr OxI HECa O€ KATTOIOU
€idoug guPéAcia, OTTWG o€ CUVAPTAOEIS 1 KAAOEIG), TOTE TTPETTEI va dNAWCOUUE
otnv Python 611 n petaBAnT auth dev givarl TOTTiKY) aAAG KaBoAIKr). AuTo yiveTal
ME TN XpAon TG evioAng global, pe Tnv otroia yiveral EekdBapo OTI N yeTaBANTH
BpiokeTal 0€ éva EEWTEPIKO TUNHOA EVTOAWV.

Ag TTEIpapaTIoTOUE JUE Ta akOAouBa:

Mapadeiypa

x =150

def func():
global x
print "To x €ival’, x
X=2
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print 'To kaBoAIkd x dAAage o€', x
func()
print 'H 1iyA Tou x €ivar', x

# E€odoc:

To x eivai 50

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

Mapddeiypa mideiEng xeipiopou Tng Python Twv petaBANTWYV TOTTIKAG KAl KO-
B0AIKNG euPBEAEIOG.
‘EoTw 611 £€X0oupe TO €EAG OEVAPIO:

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

Tuttwvel, 6x1 TNV TIuA 42, aAAG 10 5. Av BéBaia TTpocBéooupe yia drAwaon 'global’
otn func1(), 6TTwg oTo TTAPaAKATW TTapPadelyua, 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 611 n Python Bewpei 611 av péoa oe pia cuvdptnon
eKxwpnOei o otToladATTOTE YETABANTA MIa TIUA, N METABANTA AUTH €ival TOTTIKN
Kal N TIMA TNG 10xXUEl JOVO yIa auTr T ouvapTNOnN, €KTOG av dnAwBei pntd dia-
QOPETIKA. Av oTTAWG dIABALeEl pia TIUA aTTd TN METAPBANTA KAl QUTH BEV UTTAPXEI
TOTKG, TOTE TTPOooTTaBei va Tnv avalntroel o€ otroladATToTe duvaTh euREAcIa,
yia Tapdderyua kaBoAikry. Otav ekxwpoupe 10 42 ot myGlobal, n Python &n-
MIOUpPYEi JIa TOTTIKA JETABANTA, N OTToia UTTEPKAAUTITEI TNV KABOAIKA METABANTN
TTOU €xel TNV idIa ovopaoia. AuTh n TOTTIKA YETABANTA Byaivel ekTOG euBEAEIOG
kal xavetal, 6tav n func1() oAokAnpwveral. H func2() &¢ utropei moTé va del
TI £yIve hEOa o€ AAAN ouvapTnon Kal PAETTEI OvVO TNV KABOAIK WETARBANTA, N
oTroia O YETAPBARBNKE.

7.3 ApBpwpata (Modules)
7.3.1 Eicaywyn

‘EXOUME OEI TTWG ITTOPOUUE VA ETTAVAXPNOIUOTTOINCOUNE KWAIKA GTO TTPOYPaU-
MG pag, opiovrag ouvapTAoElS. Ti KAVoupE OUwG, av BEAoUPE va eTTavaypnal-
MoTToIooUuE €vav aplBud auvapTioewy o AAAa TTPOYPAUMATA TTOU YPAPOU-
ME; H AUon eival Ta apBpwpata (modules). ‘Eva dpBpwpua pag emrpETTel va
opyavwooupe pe Aoyikd TpoTTo évav kwdika Python. H opadotroinon oxeTikou
KwoIka o€ éva module KAvel ToV KwOIKA EUKOAOTEPO OTNV KATAVONGN Kal XPAoN.
‘Eva apBpwpua cival éva Python avTikeipyevo, émwg 6Aa otn yAwooa auth. Mg
atrAd Adyia, éva GpBpwpa gival éva apxeio amoteAoUpuevo atmd Kwdika Python
Kal PTTopei va opioel cuVapPTACEIG, KAAOEIG Kal JETABANTEG.

Ymapyouv did@opeg pEBodol yia va ypdgoupe apbpwuarta, aAAd o atmmAouoTe-
POG TPOTTOG €ival dNUIOUPYWVTAG VA APXEIO PE ETTEKTAOT] .pY, TO OTTOi0 Ba TTE-
PIEXEI CUVOPTAOEIC KAl JETARANTEG.

MNa va xpnoIJoTToiIfooupE éva GpBpwua 0TO TTPOYPAUHA Pag, Ba TTPETTEI va TO
"eiocdyoupe" o€ autd. AuTo yivetal ge Tn OAAwaon import.
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H dQAwon import
H import €xe1 Tnv akdAouBn cuvTagn:
import module1[, module2[,... moduleN]
H from...import
H from...import divel Tn duvaToTnNTa EI0AYWYAG CUYKEKPIMEVWY XAPAKTNPIOTIKWY
- dUVATOTATWY TOU aPBPWHATOG, XWPIG va elocdyel OAo TO ApBpwua Kal €XEl TNV
akOAouBn auvTtagn:
from modname import name1[, name2[, ... nameN]]
H dnAwon from...import *
Eivai duvatd va eicdyoupe 6Aa Ta TrepiexOueva ato éva dpbpwua,
ME XpAon TnG akdAoubng dAwong import:
from modname import *
Opuwg dev gvdeikvuTal n ouxvr] Xprion Tou.
MNa va éxoupe TPOoRaCN o€ pia aTTd TIG CUVAPTACEIG, Ba TTPETTEl va TTPoadIopi-
OOUE TO Gvoua TNG Jovadag Kai To OVOQ TG ouvapTNoNG, XWPICUEVA JE Wia
TeAeia. AutA n poper ovopdadetal cupBoAiouog pe TeAgia (dot notation).
2¢ éva TTPOYPOUHA JTTOPOUV VO CUVUTTAPXOUV TPEIG KATNYOPIEG CUVAPTACEWV.
MT1TopoUV va UTTApYXOUV CUVAPTACEIS evowuaTwuéves oTo TTepIBGAAov (built-in)
TToU €ival TTavTa SI0B£0IUEG VIO XPrON, CUVOPTACEIG TTOU TTEPIEXOVTAI O€ £EWTE-
PIKG apBpwuara, Ta oTToia TTPETTEI TIPWTA Va £10ax00UV Kal TEAOG CUVAPTHOEIG
TTOU opifovTal aTrd ToV TTPoYPAUUaATIoTH (e To def ).
MNa Tapddeypa oTO TTAPOAKATW TTPOYPAPKO EKTEAOUVTAI OPICHEVES HABNUATIKEG
TPAEEIG:

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 TTAPATNPOUME TA:
from math import sqrt
H sqrt() ouvdptnon siodyeTal atmd 1o math module.
def cube(x):
return x * x * x
H cube() cuvapTtnon gival gia cuvdaptnon opi¢opevn atrd ToV TTPOYPAPUATIOT.
print abs(-1)
H abs() ouvdpTtnon cival pia evowpatwuévn built-in cuvdptnon, mpoofdoiun
KaBOAIK& KAl aTTOTEAEI HEPOG TOU TTUPRVA (core) TNG YAWOoOoaG.

7.3.2 Zovtopun mepiypa@n Tng NMpotutrng BiBAIoOAKNG (Standard Library)

Mia BiBAI0BAKN (library), o€ otToI0dATTIOTE YAWOOO TTPOYPOUHATIOUOU, gival PIa
OUAAOYT EPYOAEIWV TTOU PTTOPEI Va £X0UV YPOQTEI Kal aTTO GAAOUG TTPOYPOUUA-
TIOTEG, TTPOKEINEVOU VA eKTEAOUVTAI OUYKEKPIPEVEG AeiToupyieg. O1 BIBAIOBRKEG
gival TTOAU onUAvTIKEG OTOV TTPOYPANMATIONO, YIaTi ag divouv Tn duvatodTnTa va
XPNOIYOTTOIOUUE Ta pyaAeia TTOU TTEPIAAPPBAVOVTAl O€ AUTEG.

H mpdrurrn BiBAIoBrikn Tng Python tepiéxel évav TepdoTio apiBuUd Xproiphwy
apBpwpudTwy Kai gival yépog K&Be TTPOTUTING eykartdoTaong Python. Eival on-
MavTIKO va egoikelwBoupe pe TNV TPOTUTIN BIBAIOBNAKN, £1TEId TTOAAG TTPOPAR-
paTa uTTopouv va AuBouv ypriyopa, av aglotroindei To eUpog Twv duvaTtoTHTWV
TTou €xouv ol BIBAI0BRKeG. MepIAauBdvel TUAPOTA VIO TTPOYPANPATIONO YPaPI-
Kwv (Tkinter), apiBunTikn eTegepyacia, web ouvdeoipoTnTa, Baoeig dedouévwv
(Sqlite3, Anydbm), BiotrAnpogopikn (Biopython) k.d. Etiong, BIBAI0BrKeG atmd
TTOAEG AANEG YAWOOEG TTPOYPAUUATIOHOU, JTTOPOUV VA XPNoluoTroinoulv oTnv
Python.
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H Python di1a0étel pia pabnuatikr) povada Aoyiouikou (math module), n oTtroia
TTEPIEXEN TIGC ONUOPINEOTEPEG PaBNUATIKEG ouvapThoelg. MNpoTou XpnoIPoTTOoIN-
OOoUlE Jia povada, dpa kal Tn math, TTPETTEl va TNV €I0AYOUE.

Mapdadeiypa 1. MabnuaTikr] 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 gicayoupe Tn math, Ba TTGpoupE Eva AVTIKEIUEVO TO OTTOIO TTEPIEXEI OTABEPEG,

OTTWG N pi KAl CUVAPTAOEIG, OTTWG N Sin Kal N exp. AAAG, av TTpooTTabAcouE va

QTTOKTH)OOUNE atreuBeiag Tpoaacn atnv pi, Ba TTapoupe Eva privupa Adoug.

B) EVOANOKTIKG, PTTOPOUHE VO EI0AYOUME €VO AVTIKEIUEVO ATTO HIO HOVAdA WG
24l

>>> from math import pi

Twpa pTopoUpE va £xoupe atreubeiag TpdoBacn oTnv pi, Xwpig T0 cuuBoAioud

TeAgiaG.

>>> print pi

3.14159265359
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Etriong utmmopoUue va xpnoIJOTTOINCOUNE TOV TEAEOTA AOTEPAKI YIA VO TA €I04-
youpe 6Aa atrd Tn povada:

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

MNapddeiypa 2. Movdada AoyiopikoU random
To random module d1a0¢T€1 epyaleia dnuioupyiag WeudoTuxaiwy apIOuwy:

>>> 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 KivnTr¢ uttodlaoToANG (float)
>>> random.random()
0.17970987693706186

# Tuxaiog aképalog oTo didoTNUa range(6)
>>> random.randrange(6)

5

7.3.3 NMakéra (Packages)

MéExpl Twpa, TTPETTEI va EXOUUE QPXIOEl va TTAPATNPOUNE TNV IEPAPXIa WE TNV
OTTOi0 opyavwvovTal Ta TTPOYPAUMaTd pag. Or PeTapAnTéG, ouvnBwg, TTnyai-
VOUV PECQA OTIG GUVAPTACEIG, EVW Ol GUVOPTACEIS KAl Ol KOBOAIKEG PETABANTEG
TTNyaivouv ouxvd péoa ota apBpwparta. Ti Ba yivétav dpwg, av BEAape va op-
YOVWOOUUE Ta apBpwpaTa;

Ta TTakéTa €ival éva epyaleio yia TNV 1IEpAPXIKA opyAdvwaon TwV apBpwudTwy.
H Python mrapéxel éva atrAd ouoTnua dnuioupyiag TTaKETWY, wg ETTEKTACT TOU
MNXaviopou Twv apBpwudTtwy. KaBe katdhoyog pe éva __init__.py apxeio ava-
QépeTal wg €va Python tmakéTo.
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ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEQPAAaiou
7.4 ApacTnpiOTNTEG
ApaocTtnpiétnTa 1
Na ekteAeaToUV Kal va oulntnBouyv Ta TTOPAKATW TTapadeiyuara:
Mapdadeiypa 1

>>> name = "black"

def f( ):

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

>>> print "EEw ammd 1n ouvdptnon”, name
>>> f( )

‘E€w a1d Tn ouvdptnon black
Méoa otn ouvapTtnon white

E¢nynon: Mia petaBAnTh TTou opieTal 6TO CWPA TG oUVAPTNONG £XEI TOTTIKA
euBéAcia, dnhadn €xel IoxU HOvo Péoa OTO CWHG TNG ouVApPTNONG.

Mapdadeiypa 2

>>> name = "black"

def f( ):
print "Méoa oTtn cuvdptnon", name

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

‘E€w a1d Tn ouvdpTtnon black

Méoa otn ouvapTtnon black
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MT1TopoUpuE va TTApouUE Ta TTEPIEXOUEVA HIOG KAaBOAIKNG global petaBAnTAG péoa
O0TO OWHO PIag ouvdaptnong. AAG av B€Aoupe va aAAdgoupe pia KOBOAIKR pe-
TaBANTA o€ pia cuvapTnon, TTPETTEI va XpnaolpoTtroifgouue Tn dfAwaon global.

Mapdadeiypa 3
>>> name = "black"

def f( ):
global name
name = "white"
print "Méoa oTn ocuvdptnon”, name

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

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

Méoa otn ouvapTtnon white

‘E€w a1d Tn ouvdptnon white

To mTapdadeiypa autd aAAGlel To TTepiexOuEVO TNG global
MeTABANTAG name péoa otn cuvapTtnon ().
Me TIG evTOAEG:

global name
name = "white"

Me xprion Tng global, avagepdpaoTte 0Tn JETABANT name TTou opideTal £Ew aTro
TO OWMa TNG ouvapTNoNnG. AKOAoUBwG aTn peTaBANTA auTr) SiveTal pia véa TIUA.
EpwTnoeig

1. Moia €ival n dla@opd TTAPAPETPWY Kal ATTAWY HETABANTWY;

2. Ti ovopadetal uEAEIa HeTABANTWY;

3. Ti xapaktnpilel TIC KOBOAIKEG HETABANTEG;

4. Moia n dilagopd NG TTEPIOPICUEVNG ATTO THV ATTEPIOPIOTN EUPREAEIQ;

5. Moia givar n Aeitoupyia Tng evioAng global;
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6. Ti yvwpileTe yia Ta apbpwuara;

7. Moia gival n xpnoiudtnTa TnG dNAwong import;

8. Ti yvwpilete yia Ta TTakéTa TNG Python;

9. MNMoia gival n XpnoigoTnTa Twv BIBAI0ONKwWYV;
10. Ti opicel n evioAn def;

Z0voyn

O1rwg o1 ouvapTroEIg gival ETTAaVaXPNCIMOTIOIOUMEVA HEPN TTPOYPANMATWY, TA
apBpwpaTa Eival ETTAVAXPNOILMOTTIOIOUUEVA TTPOYPAUMOTA. Ta TTaKETA €ival pia
GAAN 1epapyia, yia va opyavwvoupe apBpwpuata. H mpdTtutn BIBAIOBAKN TTOU
ouvodelel Tnv Python gival éva TrTapddeiypa TETOIWV TTAKETWYV KAl GpBPpWHATWV.

‘Eva apBpwpa (module) gival pia GuANoyr OXETIKWY CUVOPTHCEWY Kal atrodn-
KeUETAl O€ apyeEio Ye KatdAnén .py. Mmropoupe, va ypdyoupe Kal Ta SIKA pag
apBpwuata, atroBnkeuovTag TIG CUVAPTHOEIG JOg o€ éva apxeio .py. MNa va xpn-
OIJOTIOINOOUUE £Eva GpBpwila ag éva TTPOYPAUMA, Ba TTPETTEI VO TO €I0AYOUE
ME TNV EVTOAR import.

ExkT16¢ a1md TIG evowpaTwpéveg BIBAIOBNKES (UOVAdEG) TUVAPTHCEWY TTOU TTE-
piAauBdvovtal otn yAwooa Python, ptmropoupe va Bpoupe oToug SIKTUAKOUG
TOTTOUG UTTOCTHPIENG TNG YAWOOAG Kal EEWTEPIKEG HOVADES AOYIOUIKOU PE TTAN-
Bwpa eMITTAéOV CUVAPTACEWYV Yia TN dNUIOUPYIa ICXUPWYV TTPOYPANUATWY.

‘Eva atmmd 1a KaBopIoTIKA TTAEOVEKTAUATA TG YAwooag Python, cival 611 utro-
oTnpiceTal atrd PIa TTAYKOOUIO KOIVOTATA TTPOYPANMATIOTWY TTOU CUVEICPEPOUV
ME TN dnuioupyia TTOAWYV eEWTEPIKWY BIBAIOBNKwWV. Tig BIBAIOBRKES QUTEG UTTO-
pOUUE VO XPNOIKMOTTOINCOUE, VIO VO dNUIOUPYNOOUNE YPIYOPO EVTUTTWOIAKES
Kal QIAIKEG TTPOG TO XPAOTN €PAPHOYEG. TIG GUANOYEG QUTEG PTTOPOUME VA TIG
Bewpriooupe WG TTPOCOETEG EPYAAEIOBNKEG PE ETOINO EPYOAEIQ, TO OTTOIO UTTO-
POUME VA XPNOILOTTOINCOUUE PETO OTOV KWOAIKA PAG, apoU Ol TTEPICCOTEPES £p-
yaAelo0nkeg Tng Python avrikouv aTnv katnyopia Tou eAeUBepoU AOyIOUIKOU
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8. Aopég Aedopévwy I

Eicaywyn

Mia dopR} dedopévwyv UTTOPE va opIoTEl WG £va OoXNKa opyavwaong OXETIKWV
METOEU TOUG OTOoIXEiWV dedopévwy. H emIAoyr TNG KATAAANANG doprg dedopé-
VWV TTaidel onuavtikd poAo oTnv avatTu¢n Tou aAyopiBuou, yia Tnv TmiAucn
€VOG TTPORAAPATOG.

2710 Ke@AAaIo auTd Ba avatrTuxBoulv ol evowpatwuéves douég Tng Python, 61Twg
Ta OAQAPIOUNTIKA, OI AIOTEG, O TTAEIAOES Kal T AECIKA. ZXETIKA WE TIG AIOTEG KAl
Ta GAQAPIBUNTIKAE, TTOU gixav KaAu@Bei kal oTnv UAN TG B’ Aukeiou, Ba yivel pia
MO €KTEVAG TTAPOUCiaon TWV BACIKWY AEITOUPYIWV TOUG, Péoa atrd dIdpopa
Tapadeiypara. Etmiong, e xprion Twv evowuatwuévwy douwyv g Python Ba
TTOPOUCIAOTOUV UAOTTOINOEIG CUVBETWY DOPWYV dedOPEVWY, OTTWG gival N oToiBa
Kal N oupd. T€Aog Ba TTapouaiacTouv BewpnTIKA, O SOPES TwV YPAPWY Kal TWV
OEVTPWV.

A1dakTIKOi OTOXOI
MeTd Tn HEAETN TOU Ke@aAaiou, Ba pTTopoupE va:
e avaAUOUE TPOTTOUG avaTTapdoTaong OTnN JVAKUN BACIKWY OTATIKWY Kal du-
VOUIKWY O0OUWV
® QVAQPEPOULE TA IDIAITEPA XAPAKTNPIOTIKA TWV dOUWV: TTiVaKaG, AioTa, OTOi-
Ba kai oupd
® KATOVOUACOUUE TN XPNOINOTNTA TWV dOPWV: DEVTPO Kal YPAPOG
o £TTIAEYOUE KAl XPNOIUOTTOIOUNE KATAAANAEG BOMEG OTA TTPOYPAUKOTA TTOU
UAOTTOIOUE.
AEEeig kKAe1d1G

Aopég dedopévwy, AioTa, aToifa, oupd, AeEIKO, ypda@og.
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A1dakTiKéG EVOTNTEG
8.1 ZupBoAoocipég (strings)

Ta aA@apiBunTikd 1 cupBoloocipég otnv Python eival akoAouBieg ammd xa-
POKTHPEG TTOU £X0OUV OTABEPS PéEyeBOG Kal un peraBarAdoucva Trepiexoueva. An-
Aadr], dev UTTOPOUNE va TTPOCOECOUE 1 VO AQAIPECOUNE XAPOKTHPES, OUTE VA
TPOTTOTTOIN)COUE TO TTEPIEXOMEVA TOU aA@apIOuNTIKOU. " autd Aéue 6T n doun
QuTh avrkel oTig un peraBaiioueves (immutable) douég Tng Python. H apiBunon
TWV XOPOKTAPWY O€ Eva aA@apiOunTikd Eekivael atrd 1o 0. MNa Tapddelyua: av
word = “PYTHON?”, n avatmrapdoTacn Tou aAQapiOunTikoU Polddel Je To TTapa-
K&Tw oxAua:

0 1 2 3 4 5
| ‘P’ I oy’ I T I ‘H’ I ‘0’ I ‘N,l

MNa apddeiypa: 10 oToixeio word[3] avagépetal oTo 40 ypduua (‘H’), evw 10
oTtoixeio word[0], oto 10 ypdpua (‘P’). O 10TT0C TWV OAQAPIBUNTIKWY CTNV
Python ovopdletar str, atrd 1a apxikd 1ng AéEng string. Mapakdrw divovral pe-
PIKG TTapadEiyaTa EVTOAWY PE AAQapPIOUNTIKG aTov diEpunveuTh TnG Python:

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

>>> |en( word ) True

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

NP

e n ouvApTtnon len emMoTPEPEI TO PAKOG, ONAADN TO TTAABOG TWV XAPOKTPWYV
TOU aAQaPIBUNTIKOU

® 0 TEAEOTNG + OTAV EQPAPUOLETAI O€ AVTIKEIMEVA TUTTOU string, €&l Oav ATTO-
TEAEOUA TN CUVEVWON TOUG O€ Jia cupBoAlooeipd

e N ouvAPTNON str JETATPETTEI YIG TIMF G€ ouPBoAooelpd
e lUE TN ouvapTtnon int uTTOPOUNE VA PETATPEWOUHE Eva aAPaPIBUNTIKO OTOV
aképalo apiBud TTou avatrapioTa.
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‘EAeyxog Utrapgng

‘Evag onuavTikdg TEAEDTHG TToU Ba GUVAVTHOOUNE Kal apyoTePa OTIG AiOTEG, €i-
Val 0 UTTapéIaKOC TEAEOTAC iN, O OTTOIOG EAEYXEI, OV v QVTIKEINEVO AVAKEI O€ Eva
oUvoAo avTiKEINEVWY. Aedopévou OTI oI cUBOAOTEIPEG UTTOPOUY Va BewpnBolv
WG OUVOAQ XOPOKTAPWY, PTTOPOUHE VO TOV XPNOIUOTTOINCOUNE OTTWG QaiveTal
TTOPAKATW.

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

True True

>>> “a” in “Python” >>> 1000’ < ‘2’

False True

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

True True
Emiong, o1 yvwaoToi ouyKpITIKOI TEAEOTEG (<, <=, >, >=, ==, |=) 10xU0UV KaI OTIG

oupBoAloocipég, N AsiToupyia Twy otToiwy BaacifeTal oTn As€IKoypa@Ikr dIATagn
TWV XOPAKTAPWV.

Mapddeiypa 1. Zadpwaon Twv XAPAKTAPWY HIaG oUUBOAOCEIPAg

Mia oupBoAooeipd gival pia akoAoubBia (sequence) aTtd avTiKEiyeva, Ta OTToIq,
OTNnV TTPOKEIUEVN TTEPITITWAN, €ival XOpaKTAPES. Av BEAOUUE VO CAPWOOUE TA
QVTIKEIYEVA QUTA £Va-£va, UTTOPOUNE VO TO KAVOUME PE JIa EVTOAN TTAVAANWNG
for. To TapakaTW TUAKO KWAIKA dnuioupyEi Jia véa cupBoAooeipd n otroia ivail
opola e TNV apXIKA, AAAG Xwpig Ta KEvA avapeoa OTIG AEEEIG:
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def trimSpaces( sentence ):

result =
for char in sentence :

if char!="":
result += char

return result

>>> phrase = “Houston we have a problem”
>>> frimSpaces( phrase )
‘Houstonwehaveaproblem’

Mapddeiypa 2. Karapérpnon wvnéviwy Piag epaons H TTapakdTw ocuvapTn-
on utroAoyiel TTooa wvhevTa €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: MapatnproTe To dIAYOPETIKO TPOTTO KE TOV OTTOI0 XPNOIUOTTIOIEITAI O
TEAEOTAG in, OTN pia TTEPITITWON YIa TOV KABOPIOPO TOU EUPOUG TNG ETTAVAANYNG
Kal aTnVv AAAn yia Tov éAeyxo UTTapéng Tou ypdupaTog letter atn AéEN vowels.

Mapatrdvw KAvoupe xprion Tou 1IBIWPaTog for...in yia va emeéepyacToOUUE TOUG
XOPAKTAPES TNG CUMPOAOCEIPAG, Evav KABE Qpopd.
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8.2 Nioteg

H AioTa civalr pia diaretaypévn akoAouBia avTiKelyévwy, OXI amTapaiTnTa ToUu
idlou TUTTOU KaI atToTeAEl TN Baoikh doun dedopévwy TnG Python. H AioTa, o€
avTiBeon pe Tn ocupBoAoaceipd, ival yia duvauik dour oTnV OTToia TTOPOUE va
TPOCOETOUNE | va agaipoUpe oToixeia (mutable). K&Be avTtikeipevo Tng AioTag
xapaktnpiletal ammod éva povadikd augovra apiBuod, o otroiog opilel Tn BEon Tou
oTn AioTa, EVW n TTPOCTTEAQCN OTA OTOIXEIQ TNG AIOTAG YiveTal OTTWG OTIG CUPBO-
Aoaelpég, Je To Ovopa TNG AioTag Kal Tov aufovta aplBuo ToU AVTIKEIUEVOU HECQ
O€ AYKUAEG.

HevioAq L =3, 5, 8, 13, 21, 34 ] dnuioupyei Tn yeTaBANTA L TTOU avagépeTal

otn AioTta [ 3, 5, 8, 13, 21, 34 ], 6TTWG QaiveTAl TNV €IKOVA:

0 1 2 3 4 5

Ll 3 5 8 |13 |21 | 34

H apiBunon Twv oToixeiwv, 6TTwG oTIG CUPBOAOTEIPEG, £T01 Kal OTIG AiOTEG, EEKI-
vael ato 1o 0. Apa 10 10 aToixeio TNG AioTag gival To L[0], To otroio €ival ico pe
10 3, T0 20 TO L[1] KaI TEAEUTiO TO L[5].

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

2}

>>> print L[ 5]

34

Mrtropei Kaveig ava TTaca OTIYUN va TTP0CBETEl, va a@aipéTEl i va TPOTTOTTOINCE!
OTTOIODNTTOTE OTOIXEIO TNG AiOTOG.

>>> daysofweek = ["AecuTtépa”,
"Tpitn","Tetdptn","MEéPTITN", " Mapaokeun"]
>>> print daysofweek[ 0 ] + daysofweek][ 4 ]
Acutépallapaokeun
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>>> daysofweek = daysofweek + ["ZaBBaTo"]

>>> daysofweek|[ 0 ] = daysofweek[ 1 ] = "Kupiokn"

>>> print daysofweek

["Kupiokn)","Kuplak","Tetéptn", "Meéuttn”, "Mapaokeun”, “ZapRaro’]

‘ET01, av BéAoupe va TTpooBEcouE Eva OToIxEIO OTO TEAOG PIag AioTag, ypagpou-
ME:

AioTa = AioTa + [ oTOIXEiO |
EVW OTNV apxr TNG AioTag

AioTa = [ oToixeio ] + Aiota
2TNV TTPAYMOTIKOTNTA OUWG O TTAPaTTAvw EVTOAEG DEV TTPOCOETOUV TO GTOIXEIO
oTnv ndn uttdpxouca AioTa aAAd dnuioupyolv pia véa AioTa kABe gopd. H Acl-
Toupyia auTh £XEl ONUAVTIKO UTTOAOYICTIKO KOOTOG. Na auTtd av BEAoupe va TTpo-
oBéooupe éva oToIxeio 01O TEAOG TNG AiIOTAG TTPOTIMOUWE TOV TEAEOTH +=, OTTWG
QaiveTal TTAPOKATW:

NioTa += [oTOoIXEIO]

O1 AioTteg otnv Python:

e Agv €xouv oTaBepd pEyebog, dNAadr) uTTopoUuV va au&dvovTal Kal Va JEIW-
VOVTAI KATG TNV EKTEAEGN TOU TTPOYPAMHATOG.

e H apiBunon tTwv dcikTwyv Eekivael atmd 1o 0, OTTwG akpIBWS OTIC GupBoAo-
O€IpEG.

e Eival duvauikéc dopuéc, kal xapaktnpifovral amo peyaAn eueAigia. ‘ETol yia
TTapAdEIYPA, UTTOPOUNE VO €XOUME O€ PIa AioTa akoua Kal aToixeia diago-
PETIKOU TUTTOU.

>>> mix = [6, 3.14159 , True, “Guido Van Rossum”]
>>> len(mix)
4
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2TIG NioTEG UTTOPOUE VA XPNCIKOTTOINCOUE TOV UTTAPEIAKO TEAEOT in, TN ouvdp-
Tnon len 1 Kal TOV TEAEOTH) CUVEVWONG ‘+’, aKPIBWGS OTTWG OTIG CUNPBOAOCEIPEG.

>>> fruits = [‘apple’, ‘orange’] >>> fib = [3, 5, 8, 13, 21]

>>> |en(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 oupBoAooeipEéG avAKouv Kal ol U0 O€ HIa TTIO YEVIKN)
KaTtnyopia douwyv, TIG akoAoubBiakég doués (sequences) Tng Python, 1oxUouv ol
id101 TEAEOTEG:

item in List: emoTtpépel True, av 1o oToIXEIO item uTTdpxel uéoa oTn AioTa
List, aA\iwg emioTpépel False.

item not in List: emoTtpépel True, av 1o oToixeio item dev UTTAPXEI HECT OTN
ANioTa List, aAAiwg, av uttdpxel emoTpéQel False.

EKTOGC a11d TOUG TEAEOTEG TTOU QVOQEPANE TTAPATTAVW, UTTAPXOUV KAl OUVOPTH-
O€IG TToU TTaipvouv wg épiopa pia Aiota. O ouvapTthoeig Twy AICTwy TTou Ba
XPNOIMOTTOINOOUNE 0€ auTo TO KEPAAaio gival n len kai n list.

len ( List ): EmoTpé@el To TTANB0G TwV aToixEiwv () HéyeBOG) TNG AioTag.
list ( String ): EmoTpé@el pia AioTa pe oToIXEIO TOUG XOPAKTAPES TNG CUW-
BoAooeipdg string. H ocuvdpTtnon auth uttopei va petatpéwel Kal GAAa €idn
dopwyv o€ AioTa, OTTWG €ival o1 TTAEIABEG Kal Ta AEEIKA.

132



Kep.8: Aouég Acdouévwy 1

O1 AioTeg, 0TTWG Kal oI cupBoAoaelpég, dlaBETouv peydAn TToiKIAia eEBOdwy, n
XPAON TWV OTTOIWV UTTOPEI VO ETTEKTEIVEL, O HEYAAO BaBuod, Tn AeIToupyIKOTNTA
TOUG. 270 KEQAAQIO auTd Ba xPNOIUOTTOINCOUNE POVO TIG TTAPOKATW HEBGOOUG
TwV AIOTWY, 61ToU L TO dvopa Tng AioTag:

L.append( object ): TTpooBrikn Tou aToIxgiou object oTo TéAOG TNG AioTag L.
L.insert( index, object ): TTpooBrikn Tou aToixeiou object, otn B¢on index Tng
ANioTag L, petakiviovtag 6Aa Ta oToixeia atrd Tn B€0n index Kal PETd, Katd
Mia B€on.

L.pop( [ index ] ): Agaipeon atrd Tn AioTa TOU OTOIXEIOU TTOU BPIOKETAI OTN
B¢on index. Av dcv d0B¢i B€an, TOTE Ba aaipebei TO TEAEUTAIO OTOIXEIO TNG
AioTag.

MapakdTtw divovTtal uepIKA TTapadeiyuata KAQoEwV Twv JeBGdwWYV TTou Ba Xpnol-
MoTToIfooUuE Kal SITTAQ, HEoa o€ OXOAIQ, N véa Jopen 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 opilel yia peydAn TToikiAia yeBodwv yia Tnv €meEepyaaia Kal
dlaxeipion AioTwv, ato BiIRAio autd Ba xpnaoipoTroinBouv pévo ol TTapattdvw, yia
TNV €TTiAuGn TTPORANUATWV.

Aiaoyxion Aiotag

MT1TopoUue va eTTeCepyaoTOUE TA OTOIXEIQ YOG AioTag, éva K&Be popd, KGvo-
VTOG XPAON Tou TTapakATw I8ILKATOG TNG dOUNAS eTTavaAnwng for:

for item in List :
<EvToAég Eme€epyaaoiag Tou avTikelyévou item>
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Mapddeiypa 1. Anuioupyia Kai EQAvion oToixeiwy AioTag

O1 TTapakdTw EVTOAEG APXIKA KATOOKEUAZOUV pia AioTa n oTToia TrepIEXEl OAOUG
TOUG apIBPOUG aTTd To 1 €WG KAl TO 6 KAl 0TN Cuvéxela epgavifouv KABe apiBud

o€ JIAPOPETIKA YPAUUN.

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

Mapdadeiypa 2. MEOOG OpwV TWV CTOIXEIWV WA AioTag
MNa va uttoAoyiooupe To JECO OPO TWV CGTOIXEIWV WIag AioTag, TTpwTa XPEIAleTal

va UTTOAOYiIOOUE TO ABPOIoHA TWV OTOIXEIWV, XPNOIUOTTOIWVTAG MIa HETABANTH
OTnV OTToia TTPOCBETOUNE, KABE POPd, TO ETTOUEVO OTOIXEIO TNG AioTAG:

sum =0.0 # 10 sum eival TTpaypatikog (float)
for number in L :

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

Napadeiypa 3. Méyiotn Tiur o€ pia Aiota

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

KaAoupooTe va oxedIGooupE TO AOYIOHIKO JIAg TAPEIOKNAS NXAVAG, TO OTToio Ba
o1aBadel To Tood TTou €dwae 0 TTEAATNG KAl TO KOOTOG TWV ayopwy TOU Kal 8a
eMaviCel To EAGXIOTO TTANBOG KEPUATWY 1 XAPTOVOUIOUATWY TTou Ba 060UV
Yo p€0TA. OewPROTE OTI OAEG OI TIUEG €ival 0 akEPAIa TTOAATTAACIO TOU EUPW):

values = [100, 50, 20, 10, 5, 2, 1]
cost = input( “Awoe T0 KOOTOG TWV AYOPWV” )
payment = input( “Awoce 10 TOG6 TNG TTANPWHNAS” )
change = payment — cost
counter =0
for value in values :
counter = counter + ( change / value )
change = change % value
print counter

E@appoyn. AlaxwpIiouog AioTag
H Aeitoupyia Tou dlaxwpiouou piag Aiotag o€ dUo pépn Pe BAon KATTOIa KPITA-
pIQ, ATTOTEAEI hIO TUTTIKN €TTECEPYATIA TWV AIOTWV.

positives =[]
negatives =[]
for number in numbers :  # yia kGBe apIBud TG AioTag
if number >0 : # av gival BeTIKOG
positives.append( number )
# TTPO0Be0E TOV 0T AioTa PE TOUG BETIKOUG
else :
negatives.append( number )
# aAM\IWG oTn AioTa hE TOUG apvNTIKOUG
print positives
print negatives
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To TTapatavw TTpdypapua diaxwpilel Toug aplBuoug yiag AioTag o apvnTiKoug
Kal BeTIKoUG. YTroBEéTouue OTI OAol o1 apiBuoi gival didgopol Tou Pundevog. Na
onueIwBEi 0TI N apxIKA AioTa TTapAPEVEL avETTAQN.

E@appoyn. Zuyxwveuon SlaTeTayUEVWY AIOTWV

‘Evag atmd Toug 1Mo yvwoToUS Kal XPRoIdoug aAyopiBuoug Tng MNMANPo@opIkng
gival 0 aAyOpIBUOG TNG CUYXWVEUONG TWV OTOIXEIWY duo Ta&IVOUNUEVWY AIOTWV
o€ pia véa, emmiong Tagivounuévn, Aiota. O aAyopiBuog aglotroiei To yeyovog OTi
Ol apXIKEG AioTeg ival ON TAGIVOUNUEVEG, WOTE VA KN XPEIOOTE va TAGIVOUAOEI
atré TNV apxr TNV TEAIKN AioTa, KATI TO OTTOI0 £X€I ONUAVTIKO UTTOAOYIOTIKO KO-
OTOG VIO TTOAU PEYAAEG ANiOTEG.

def merge( A, B):
L=[]
# 600 o1 duo AioTeg £xouv oToIXEIa
while Al=[]andB!=[]:
if A[0] < B[O] : # Av 10 10 OTOIXEiO TNG A €ival TO PIKPOTEPO
L.append( A.pop(0) ) # 10 peTa@époupe oTo TEAOG TNG L
else :
L.append( B.pop(0) )
# aA\ILG JETOPEPOUE TO TIPWTO OTOIXEIO TNG B oTnv L
returnL+ A+ B
# 0710 TEAOG TTPOCOETOUE TA OTOIXEIQ TTOU £XOUV HEIVEI

A@ou ol dUo AioTeg gival Tagivounuéveg og aléouoa oeIpd TO EAAXIOTO OTOIXEID
Kal Twv 0Uo AIoTwv €ival To pIkpoTepo atrd Ta A[0], B[0]. ZTn ouvéxeia PeTagé-
poupue auTd To aToixeio aTnv TEAIKA AioTa.
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Kdatroia oTiypr], pia amd Tig duo AioTeg Ba adeidoel, oTrdte n emavaAnyn Ba
otapatiioel. H dAAn AioTa Opwg Ba €xel KATTOIO OTOIXEIO TA OTToia TTPETTEI VA
TpooTeBOUV OTO TEAOG TNG TPITNG AioTag. ‘ETol Ba £TTpeTTe va ypAWOUE:

iftA==1]:
L=L+B
else :

L=L+A

L=L+B+A

OmoTe av n A gival Kevh To atroteAéoparta gival L + B + [ ], evw av n B gival kevi
TO aTTOTEAEOMA gival L + [ ]+ A.

H ocuvdptnon range (éxel avaAuBei kai otnv 4.1.3)

H ouvdapTnon range emoTPEPEL, AV BWOOUKE TNV APXIKA, TNV TEAIKH TIMNA KAl TO
Brua, pia Aiota atmd apiBpoUg, OTTWG PaiveTal TTAPAKATW:

>>>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 ouvdptnon range( A, M, B ) emoTpé@el pia Aiota apiBuwyv EEKIVOVTAG PE
TOV apIBUS A péExpl To M pe Bripa B. To M dev cuutrepiAapBdaveral otn AioTa.
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‘ET01 TO TTOPOKATW TUAMATA KWAIKA EKTEAOUV TNV idia AsiIToupyia:

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

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

6 28 496 8128 6 28 496 8128

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

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

6 28 496 8128

H range pag 1eUKOAUVEI €TTIONG OTNV EKTEAEOT EVOG TUAUATOG EVTOAWY YIa évav
TTPOKABOPICUEVO APIBUOG eTTAVOAAWEWY, OTTWG QAIVETAI TTAPAKATW:

>>>sum =0 >>> for index in range(2,11,2) :
>>> for i in range(101) : print index
sum = sum + i 246810
>>> print sum
5050
O 1teAeoTAG Slapépiong :

‘Evag oAU XpAoiuog TeAeOTAG cival 0 TEAEOTAG Slapépiong (slice operator)
TTOU OUPBOAICETAI PE TNV AVW KATW TEAEIA &, KOI O OTTOIOG €XEI AvaQEPOBEi OTIG TTO-
paypdgeoug 5.2, 5.3 Tou BiIBAiou TG B’ 1é¢nc. O TeAEOTNG dlap€pIonG UTTOPE va
MOG ETTIOTPEWEI Eva TUAMA HIaG CUPBOAOCEIPAG 1 piag AioTag. H ékppaon word[
a : b ] pag emoTpéPel TO TUAPA TNG CUPPBoA0CEIPAS A TNG AioTag aTTd TO OTOIXEIO
word[a] péxpl Kai To aToixeio word[b-1]. MTopoUue va TTapaAgiyoupe TNV apxn
1 T0 TEAOG OTTWG QAiVETAI OTA TTAPADEIYUATA TTAPAKATW av BEAOUUE Eva TUAPO
atoé TNV apxA A 1o T€Aog TNG AioTag/cupBoloceipdg avTioToixa.
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AivovTtal Ta TTapaKATWw TTapadeiyuara:

>>> 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 1eAe0TAG : €ival TTOAU onpavTiKOG O0TnV £TTEEEpyaaia AioTwy otnv Python, yiari
MTTOPOUE VA TOV XPNOIUOTTOINCOUE YIa VA TTAPOUHE Eva avTiypago piag AioTag
OTTWG TTAPOKATW:

>>> fibonacci = [5,8,13,21,34]
>>> fib = fibonaccil : ] # dnuioupyei avTtiypapo
>>>a =fib # deixvouv otnv idla AioTta

>>> a.pop() # ol aAhayég ernpedlouyv kal TNV a Kai Tn fib
34

>>> fib.pop()

21

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

[55, 55, 13]

>>> print fib

[565, 55, 13]

>>> print fibonacci

139



lpoypauuariouog YmoAoyiotwv

# H apyikn AioTta fibonacci &ev €xel aANGEel
[5, 8, 13, 21, 34]

Mpoooxni! Aev utropei va yivel 1o id10 pe TIG cupBoAocelpég. AnAadn N EVTOAN
word[:] dev dnuioupyei avTtiypapo TG cupBolooelipdg word. Autd PTTopEiTeE va
TO JIATIOTWOETE YE XPAON TNG ouvdptnong id TTou deixvel Tn dieuBuvon oTn
MVAUN TOU KABE aVTIKEIYEVOU.

O T1eAeoTG diapépiong PTTOPED va @avei TTOAU XPAOIUOG O€ KATTOIEG TTEPITITW-
o€Ig OTTWG YIa TTapdadelyua atnv dpacTtnpIidTNTa 8 Tou KePaAaiou 5 Tou BiAiou
NG B’ 1d¢Ng 6TT0U ¢NTEiTal N UAOTTOINON TOU AAYOPIBUOU KPUTTTOYPAPNONG TOU
Kaioapa. Av kadBe ypauua avTtioToixieTal e 1o ypdupa Tou Bpioketal 3 BEoeIg
MTTPOOTA TOTE TO VEO AAQARNTO PTTOPEN VO TTPOKUWEI JE TIG TTAPOKATW EVTOAEG:

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

>>> print cipherAlphabet
DEFGHIJKLMNOPQRSTUVWXYZABC

8.3 Zroifa
Eicaywyik ApaoTtnpiéotnTa

OAol xpnoigoTroloupe diagopa TTpoypdpuaTa yia TTAOynon oTov TTayKOOWIO
I0TO, Ta oTroia gival yvwoTd wg QUAAoUETPNTES (browsers) kal TTOAAEG QOPEG,
Katd Tnv TTAofynon, B€AoupE va €TTIOTPEWPOUNE OTNV OUECWG TTPONYOUEVN
I0T00€Aida oTnv otroia PBpiokéuacTav. ' autd utrdpyxel n Asiroupyia Micw
(Back) oe 6Aoug Toug QUANOUETPNTEG, N OTTOIA POG HETOPEPEI OTNV TTPONYOULE-
vn 10Too€Aida. INa va emTeuxBei auth N Aciroupyia, To TTEPIBAAAOV dlaTnpei éva
IOTOPIKO TWV 10TO0EAIdWV TIG OTToiEG £TTIOKEPONRKaPE. H dopr) dedopévwy TTou
XPNOIYOTTOIEITAI VIO TNV ATTOBKEUGN TOU ICTOPIKOU, TTPETTEI va gival TETOIA, WWOTE
01 I0TO0EAIBEG VO AVAKTWVTAI JE TNV avTioTpo@n ocipd eTTiokewng. AnAadn otnv
TPWTN Béon BéAoUE va €ival n ICTOCEAIDQ TTOU ETTICKEPTAKAMPE TTIO TTPOCPATA
KAl TNV TEAEUTAIO N apXIKA 1I0TOCEAIDO ATTO TNV OTToia {EKIVAOOE.
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Ag utToBé00oUupE yIa TTAPAdEIYHO OTI, EEKIVWOVTAG OTTO TNV I0TOCEAIda http://www.
python.org petaBaivoupe otnv 1oTooeAida http://www.pythontutor.com kai oTn
ouvéxela otnv 1oTogelida http://www.iep.edu.gr. To I0TOPIKO TWV ETTIOKEWEWV
MEXPI OTIYMNG TTEPIEXEI TIG TPEIG AUTEG IOTOOENIDEG OTTWG PAIVETAI TTAPAKATW:

http://www.iep.edu.gr

http://www.pythontutor.com

http://www.python.org

H 1TpwTn 10T00€AiIda oTnVv oTroia éxouue TTPdCRacn cival n TEAeuTaia TTOU €TTI-
OKEQTAKAWE Kal BpiokeTal TTAvw — TTAvw OTO I0TOPIKG. AV PJETABOUUE OTNV TTPO-
nyouuevn IGTOCEAIDA, TOTE TO IOTOPIKO Ba TTAPEI TN HOPPN:

http://www.pythontutor.com

http://www.python.org

Av oTnv ouvéxela peTapoupe otnv 10TooeAida http://www.minedu.gov.gr/, 16T€
auTh Ba TTpoCTEBEI OTNV KOPUPK) TOU ICTOPIKOU:

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

http://www.pythontutor.com

http://www.python.org

ATTé Ta TTOPATTAVW PTTOPOUME VO CUPTTEPAVOUE OTI N dOUN TTOU XPNOIUOTTOI-
giTal atmrod 10 I0TOPIKO, €ival Pia AioTa GTnVv OTToia O EI0aYyWYES Kal 01 SIayPaPES
OTOIXEiwV yivovTal atmd To TTAVw GKPO POVO. 2Tn AioOTa QUTA TO OTOIXEIO TTOU
TTPOOTEBNKE TEAEUTAIO €ival KAl TO TTPWTO TToU Ba eEaxOei, Exoupe dnAadn pia
Agitoupyia TUTToU LIFO (Last In First Out), dnAadr o TeEAeuTaiog TTOU EICEPKETAI
oTn AioTa, gival kal 0 TTPWToG TTou Ba e€axBei. H ouykekpiuévn dour 0edouEVwY
ovoualetal ZToifa Kal o1 AEITOUPYIEG EI0AYWYNG Kal EEAYWYNG €ival yWWOTEG OTN
BiBAloypagia wg wlnon Kal arweénon.
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Qenon Atrwénon

Kopupry ———»

Z1oifa

Eikova 8-1. O1 Baoikég AsiToupyies o€ uia oToifa givai n
wénon kai n arrwénon

‘Eva dAAo TTapddelypa TTou XPNOIUOTTOIEITAI CUXVA YIA VO TTEPIYPAWEI Pia OTOI-
Ba, eival autd Tou cwWPOU JE TTIATA TTOU TTEPIMEVOUV va TTAUBOUV. KABe vEo TTIATO
TTOoU £pXETal yia TTAUGIUO TOTTOBETEITAI TTAVW GTOV CWPO, PE ATTOTEAETHA Va gival
TO TTPWTO TTOU Ba TTAUBEI.

H oT1oifa atroteAei yia atrd TIG GNUAvVTIKOTEPES OONES OEOOUEVWYV TNG ETTIOCTAUNG
NG NMANPOPOPIKAG Kal xpnoiyoTrolsital o€ TTOAAG TTedia TNG, OTTWG gival n Bew-
pia aAyopiBuwyv, n avaTTuén JETAYAWTTIOTWY, N TEXVNTA vonuoauvn K.4.
Ortav n oToiBa cival adeia, cival TTpo@aveg OTI dev PTTOPE va yivel ammwenon.
Apa, 6Tav atmrwBoupe £va aToixeio atod Tn oToifa, 6a TTPETTEI TTPONYOUNEVWGS Va
Exoupe e€ao@alioel 0TI n oToifa dev gival kevh. MNa autd 10 Adyo, EKTOG aTTO TNV
wenan kai TNV atTwenaon, TTPETTEI VO UAOTTOIOOUNE Kal ToV EAgyx0, av n oToia
gival kevr). Apa ol Baoikég AsIToupyieg TTou TTPETTEI va UTTOOTNPICEI N UAOTTOINON
Miag oToifag eivar:

e Anuioupyia piag KevAg OToIRAG.

e ‘EAeyxog, av n oToifa ival kevr.

e 0BNoN evdg oToIXEioU OTN OTOIRA.

e ATTwONON evog aToIxEiou aTTd TN GToIRa.

142



Kep.8: Aouég Acdouévwy 1

H doun Tng oToifag utropei va uhotroinBei otnv Python pe pia Aiota otnv oTroia
0l E1I0aYWYEG KOl Ol £EaywyEG OToIXEIWV YivovTal povo atrd 1o éva dkpo. MNapa-
KATw SivovTal dU0 UAOTTOINCEIG TNG OTOIRAG. ZTNV TTPWTN TTEPITITWAN, Ol EI0ayW-
YEG/BIaypa@EG oToIXEiwV yivovTal 0To TEAOG TNG AioTag, evw 0Tn delTEPN, OTNV
apxn Tne.

YAotmroinon Zt1oifag og Python pe 800 Tpoé1TOUG

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 uhoTroifoelg TTou divovTal TTapaTTdvw, dIaPEPOUV JOVO WG TTPOG TO ON-
MEio TNG AiOTOG OTO OTTOIO YivovTal Ol EI0aYWYEG/DIOYPAPES TWV OTOIXEIWV.

E@appoyn Zroipag. AvtioTpo@r] aplOuwy

To TapakdTw TPOYypauua OEXETAI ATTO TO XPAOTN apIBuoUg uéxpl va dobei To
0 kal Toug egu@aviCel oe avtioTpon oeipd ammd auTAH PE TNV OTToia dABNKav.
O¢houpe KGBe Popd va gu@avicoupe TTPWTO ToV ApPIBUO TTou dOBNKE TeAeuTai-
0G. XpelalouaoTe pia dourn dedopévwy TTou va uttooTnpicel Tn Asitoupyia LIFO,
OTTWwG n oToifa.

stack = createStack()
number = int( raw_input( ) )
while number !=0: # Ooo b¢v divetal 0
push(stack, number) # 21pwée Tov apiBud oTn oToifa
number = int( raw_input( ) ) # AiGBaoe Tov eTTOUEVO APIOPO
while not isEmpty( stack ) : # Méxpl va adeidoel n oToifa
number = pop(stack) # ByaAe Tov eTOuEVO apIOUS
print number # Kal EKTUTTWOE TOV

# Anuioupyia Tng oToiBag stack
# AladBace Tov TTPWTO APIBPO
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MapatnpAoTe 611 0TO TTapaTTdvw TTPOYPAUUa eV @QaiveTal TTOId UAOTTOINON
Xpnoigotroigital. Av TpOTTOTTOINCOUUE TNV UAOTTOINON NG wnong, &€ Ba xpela-
oTel va aAAGEoupe TiTToTa 01O TTPOYpPauua. AuTd gival yvwoTo wg diaxwpIouos
oiemapnc (dlacuvdeong) — uAotroinong (interface / implementation), agou ol
EQPAPUOYEG TTOU XPNOIUOTTOIOUV OoMES BedONEVWV OTTWG N CToIRa, gival aTTOAU-
TWG ave¢ApTNTEG ATTO TNV UAOTTOINON.

OuolaoTiké 0¢ pag evdla@épel TTwG €xel UAOTTOINOE N oToia, agpou gueic BEAou-
ME HOVO VA XPNOIKOTIOINCOUUE TIG CUVAPTHOEIG TTOU £XOUNE OPIiTEl TTAPATTAVW.
To oUvOAO TwV ETTIKEPAANIOWYV TWV CUVAPTACEWYV TO OTTOIO gival d1aBEaipyo oTov
TTPOYPAMUATIOTH) TTOU XPNOIUOTIOIEl TN OToiBa, To ovoudloupe dietTagn ) dla-
ouvdeon (interface) Tng douAg autrg. H dieTragr piag doung opilel TI TTopEi va
KAvel n doun Kal 6XI ToV TPOTTO [E TOV OTTOIO TO KAVEL To TeEAEUTaIO €ival 0 pOAOG
TNG uAoTToinONG.

Aietra@n Tng dopng dedopévwy ZToifa

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

def isEmpty(stack)
def createStack( )

8.4 Oupa

Mia dopr dedouévwy TTOU XPNOIYOTIOIEITAI YIA TNV PJOVTEAOTTOINON KAl TTPOCO-
Moiwaon TTpayuaTIKWY QaIvouévwy, gival n dopr TG oupdg. Ta @aivéueva TTou
MOVTEAOTTOIOUVTAI AVAPEPOVTAI OTNV EEUTTNPETNON AVOPWTTWY, AVTIKEIUEVWV 1)
TTPoypapudaTwWY. TéTola TTapadeiyuata oupwy Eivai:

e O1 oupég oTIg TPATTECES KAl TO OOUTTEP-UAPKET.
e H oupd TWV TTPOYPANPATWY TTOU TTEPINEVOUV Va €EUTTNPETNBOUV ATTO TOV
ETTECEPYATTA TOU UTTOAOYIOTH OOG.

e H oupd Twv aImoewyv TTpog 10 BIAKOMIOTH I0TOU (web server) evog SikTua-
KouU TOTTOU.
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Ta @aivépeva autd peAeTwvTal aTTd dId@opous KAGdous Twv Mabnuatikwy Kal
NG NMANPo@OopPIKAG, OTTWG gival N Ocwpia Oupwv (Queueing theory) kal n Ei-
xeipnoiakn 'Epeuva (Operations Research).

>¢ avtiBeon pe Tn oToIBa, TTOU N AeiItoupyia TnNG xapaktnpietal wg LIFO (Last
In First Out), n Aeiroupyia TNG oupdg cival yvwoTt otn BiBAoypagia wg FIFO
(First In First Out), a@oU 10 K&Be oTOIXEIO TNG OUPAG EEUTTNPETEITAI PE TN CEIPG
TTOU £€QTACE OTNV oupd.

Egaywyn Eicaywyn

- o ”

Eikova 8-2

AUo gival o1 BaoikEG AsIToupyieg PIag oupdg:

e Eicaywyn oToixeiou, n oTToia YiveTal OTO TTICW PEPOG TNG OUPAG.
e E¢aywyn oToixeiou, n otroia yivetal atrd 1o ePTTPOG PEPOG TNG OUPAG.

YAotmroinon Oupdg oe 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 TA&1adeg cival ouvBeTeg douég TnG Python, o1 otroieg xpnaoipoTtroiolvTal yia
TNV avammapdoTaocn OVIOTATWY TOU TTPAYHATIKOU KOGWouU. XapakTnpiovral atréd
KATTOIEG 1ID1OTNTEG, OTTWG YIA TTAPAdEIYUA Gvoud, ETTWVUHO, BABPO, MICOS K.ATT.
O1 TA€1adeg ival akoAouBieg OTTwG o1 AioTeg, OPwG dev UTTOPOUV VA TPOTTOTTOI-
nBouv. Aviikouv OTnNV Katnyopia Twv un rporrorroinoiywy (immutables) dopwv
NG Python, é1Twg eival ol GupBoAoCEIpéS. ZTIG TTAEIABEG Ta OToIXEia XwpilovTal
ME KOPPOTA, OTTWG OTIG AIOTEG, AAAG, avTi va TTEPIKAEIOVTAI ATTO AYKUAEG, TTEPI-
KAgiovTal € TTAPEVOEDEIG, Ol OTTOIEC OPWG OEV Eival UTTOXPEWTIKEG.

H mAe1dda poiddler e pia Aiota, 6TTwg @aivetal ota akéAouba Trapadeiyuara:

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

>>> len( rec)

4

Mia yvwoTh epappoyr Toug ival n apoifaia aAAayr] Twv TIwy duo PETABAN-
TWV, XWPIg TN Xpron BondnTikng NeTaBANTAG, ASITOoupyia n oTToia gival yvwaoTh
wg avriueraBeon (swap):

>>> a =496

>>>p =28

>>>a,b=b,a #avnuerdBeon TwV TIHWYV TWV PETABANTWY a, b
>>>print “a=",a, “b=",b

a=28b =496
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8.6 Aegika

To Ae€Ik6 cival pia e€aIPETIKA XpNoIun evowuaTtwpévn (built-in) dour Tng Python.
davTtaoTeite TO oav éva TNAEQWVIKO Kat@Aoyo o oTToiog pag divel Tn duvaToTnTa
va Bpoupe TTOAU ypriyopa Ta GTOIXEIO KATTOIoU, HOVO aTtrd To Ovoud Tou. lNa Tra-
padelyua, uropoupe va ypdwouue version[“python”] = 3.4. Otrwg o€ pia AioTta n
BEon KABe oToIXEioU gival povadikr Kal dEv UTTOPEI va TTEPIEXEI TAUTOXPOVA dUO
TINEG, £T01 Kal OTO AE€IKO, N AéEN-KA€IDi TTOU XPNOIUOTTOIOUUE PJECQ OTIG QYKUAEG
EXEl pOvadIKn TIUA Kal eg@aviceTal To TTOAU pia @opd. Eival To Aeyduevo KA&1Si.
‘ET01, éva ACIKO gival ouoIaoTIKA £va 0UVOAO Ceuywv KAEIBIWY - TINWYV, OTTou KABE
KA€10i Ogv ep@aviletal 6uTepn Qopd. MTTopouue va opicoupe Eva AeCIKO OTTWG
TTOPAKATW:

>>> empty_dictionary = dict( ) # dnuioupyia evog ddeiou 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 TIUA Tou Giga

9

>>> |en(dictionary ) # 10 TTANBOG TwV KAEIBIWYV TOU AeEIKOU
4

MNa va mpoobéooupe éva CeUyog KAEIBI-TIUA OTO AECIKO ApPKEi va BUOOUME TNV
avTioToIXN EVTOAR avaBeong TIUAG. Z€ YIa eVTOAN avdBeong TIWAG:

NeCIKO[ KAe1di | = Tiun

Av 10 KA€IOi UTTapXEl NON OTO AECIKO, N TIUA TTOU €iXE EVNUEPWVETAI KAl OTN B€on
TNG PTTaivel N véa TR, Tiun, evw av dgv UTTAPXEl, TOTE dnuIoUpPYEiTal éva VEO
Ceuyog KA&ibi: Tiun. Mapakdtw TTpooBéToude oTo Ae€IkKO TO KAIdi Peta kal e
TIUA 15 Kal 0TN CUVEXEID TPOTTOTTOIOUNE TNV TIWA Tou Kilo og 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 0TI Ta aToIXEIa TOU AE€IKOU Bev gival dlaTeETayUEVA Kal TO VEO OTOI-
XEi0 PTTAKE O€ pia Tuxaia B€on. Z1a AeCIKA, OTTWG Kal OTIG AIOTEG Kal TIG GUPBOo-
Aoaelpég, uTTopOoUV va XPnaIPoTToINBoUV o1 TEAEOTEG in Kail not in yia Tov €AeyX0
NG UTTapgnG €vog KAeIdIol oT1o AeCIkG. ETTiong, yia mn diaypagr evog KAidiou
aTTd TO AeCIKO, XpnaolpoTTolEiTal o TEAEOTAS 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 M'pdagog cival pia dour TTou atroTeAeital atrd Eva oUVOAO KOPUQWYV 1 KO-
Bwyv kai éva oUVOANO akuwv PETAEU TwV Kopuwyv. OI Kopupés Ba utTopoucav
va gival o1 TTOAEIG MIAG XWPAG Kal ol akuES o dpdpol TTou TIG evovouv. OTtav ol
Opopol gival SITTANG KUKAo@opiag, Aéue 0TI 0 YpAQog gival Jn KATEUBUVOMEVOG,
EVW, OTAV KATTOIOI ATTO TOUG dPOPOUG gival povodpopol, Aéue 6T 0 ypdagog eival
kareuBuviuevog. MNapakdTw SiveTal £Vag KaTeuBUVOUEVOS YPAPOg UE 4 KOPPBOoUG

A B, C,D.

Eikéva 8-3
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MNa va petaBolpe ammd Tnv kopuen C otn B dev uttdpyxel ameubeiag akun. Mpé-
el TTPWTA va Tepdooupe atrd 1 D. H akoAouBia Twv akpwy atrd TIG OTToieg
TTEPVAUE VIO VA QTACOUME OTOV TEAIKO TTPOOPICHO, AEyETal povorrarl. To Jovo-
mém amé 1 C otn B cupBoAidetal C — D - B kai £x€1 iAKOG 2 a@ou aTToTEAEITAI
a1d 2 akuES. AnAadr], TO uRKo¢ evog uovorraTiou €ival To TTARBOG TwV aKPWV
TOU povoTtraTioU. g auto 1o BIBAIO, KAvoupe TNV UTTOBeon OTI OAEG OI AKUEG
€XouV TO idlo PAKOG ) KOOTOG.

MapatnproTe OTI dEV UTTAPXEI KAVEVA UOVOTTATI ATTO KATTOIO KOPUPI) TTOU VA Ka-
TaAfyel otnv A. QoT600, av akoAouBricoupe To povoTtaTi B - D - C, ymropoupe
va eTMOTPEWOUUE TTiIow oTn B, apou uttdpxel dpouog C —» D - B. Autd ovoud-
CeTal KUKAOC 1| KUKAIKO uovoTTari, €TTeIdr, av TO aKOAOUBNOOUUE ETTIOTPEPOUE
OTO ONMEI0 ATTO TO OTTOIO EEKIVIOAE.

H doun evog ypdgou ouvavTdral o€ TTOAd TTpoBARuaTa TG €mMoTAUNG TNG MAN-
POYOPIKNG, OTTWG YIa TTAPABEIYUA OTNV avatrapdoTacn Tou TTaykOoUIou 10TOU,
TNV Katdragn Twv 10ToceAidwy (page ranking), Tnv e0peon evog povoTtraTiou N
TOU CUVTONOTEPOU POVOTTATIOU O€ €va OikTuo TTOAEWwV Kal dAAa. Mia 10IKn TTePi-
TTTWaon ypdewy gival Ta 6EvTpa.

‘Evag ypG@Oog OTOV OTT0I0 UTTAPXEI MOVOTTATI HETAEU BUO OTTOIWVONTTOTE KO-
PUPWV, Kal eV TTEPIEXEI KUKAIKEG DIadpouég, AéyeTal AévTpo.

To &évripo ouvioTd PIa 1EPAPXIK OO N OTToI XPNOIKOTIOIEITAl VIO TN POVTE-
Aotroinon S1IdQOopPwWY KATACTACEWY, OTTWG VIO TTAPABEIYUA £va YEVEQAOYIKO OE-
VTPO f N OpyavwTIK dOMN MIAg €TTIXEIPNONG. AVa@EPOUOOTE OTA OTOIXEIO TOU
OévTpou, OTTWG Kal TOU YPAPOoU, WG KOuBous. Kabe KOPPBOog ouvdéeTal he Evav i
TTEPIOTOTEPOUG KOUPBOUG OTOUG OTTOIOUG AVAPEPOUAOTE, WG TaIdId TOU I ATro-
yovoug tou. O1 KOpBoI TTou dev £XOuV aTTOyOVOUGS Kal BPioKOVTal OTO TEAEUTAIO
eTTiTedo Aéyovtal @UAAa Tou dévTpou. O apiBudg Twv TTAIdIWY TTOU £XEl £VOG
KOuBog ovopaleTal Babuog Tou KOUBou. O péyioTog Babudg peTagu Twv KOUBWYV
evog O€vTpou gival o Babudg Tou Gévrpou.
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KaBe kopBog éxel akpifwg évav TTpdyovo, €kTOG atrd Tn pida, TTou PpiokeTal
ouvnBwg oTnv Kopu®n Tou dévTpou. H atréoTaon evog kOuRou atrd Tn pia civai
TO emimedo Tou KOuPou. MNMpogavwg, n pifa BpiokeTal oTo PNdevIKS (0) eTTiTredo.

To Uwog evég dévTpou gival N PEYIOTN aTTéoTACN KATTOI0U KOUBouU aTrd TN pica.
O1rwg @aiveTal 01O TTAPAKATW OXNHA, HEoW TwV EMTTEdWYV, OlOKPIVETAI TTIO £U-
KOAQ n 1epapXikf doun Tou dévTpou. To dEVTPO Tou OXNHATOG £XEl UYOGS 2, apou
TO TeAeuTaio eTTiTTedO €ival 1o 2°.

etitredo 0

eTiredo 1

eTTiTTed0 2 (PUAAQ)

Eikova 8-4. lepapxikn doun Tou 6£vipou

ApaoTnpioTNTEG - EpWTAOEIG - AOKNOEIG KEQAAQiou

8.8 ApaocTnpIdTNTEG

Apaotnpiétnra 1

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

ApaocTtnpiétnTa 2

Na ypdyete €va TTpdypaupa 1o otroio Ba diaBadel pia AéEn kal Ba ep@avidel
TOoA KePaAaia ayyAIKG ypaupoTa TTEPIEXEI N AEEN.
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ApaocTtnpiétnTa 3

Na ypaweTe éva TTpoypappa To otroio Ba diaBddel pia AEEn Kai Ba TNV ep@avidel
QVTECTPAUUEVN, HE TN XPHoNn HI0G OTOIRAG.

ApacTtnpiétnTa 4

Na ypdwyeTe pio ouvaptnon isSubstring(string, substring) n otroia Ba eAéyxel,
av n oupBoloceipd substring TTepiéxeTal oTn cupBoAoaoeipd string kai av vai, 6a
ETTIOTPEPEI True. ZTn CUVEXEID VO UAOTTOINOETE Jia deUTEPN OUVAPTNON, N OTToia
Ba emoTPEPEl TTOOEG YOPEG epaviCeTal pIa CUPBOAOCEIPG HETQT GE [HIa GAAN.

ApaocTtnpiétnTa 5

Na ypayete £va TTpdypauua To otroio Ba diaBadel aplBpoUs atrd TO TTANKTPOAOS-
Y10, HEXPI va 00¢i 0 apiBuog 0. KaBe popd Tou Ba diaBadel évav BeTIKO apiBud,
Ba Tov TTpocBETel o€ pia oToifa. Otav diaBddlel évav apvnTiko aplBud 6a agaipei
T600UG apIBUOUG atd Tn oToifa, av auTd eival duvatdv Kal Ba Toug eu@avicel
oTtnv 0Bévn.

ApaocTtnpiétnTa 6

Na ypayete Tpoypappa otn YAwooa Python 1o otroio Ba déxeTal wg €icodo Eva
Keipevo Kal Ba gpgavidel TOoEG QopéS epgavideTal KABE ypAuua Tou ayyAikou
aA@aBnTou o€ autd. Na XpnoIUOTTOINCETE £Va AECIKO.

ApaocTtnpiétnTa 7

Na ypdweTte pia ouvdptnon o€ Python n otroia Ba déxeTanl pia Aiota atrd AECeig
Kal Ba eTTIOTPEPEN TN AEEN UE TO HEYOAUTEPO PNKOG.

ApaoctnpiétnTa 8

Na ypdyete pia auvaptnon o€ Python n otroia Ba déxeTal pia AEEn kai Ba €1TI-
OTPEQPEl TO TTANBOG TWV QWVNEVTWY TTOU £XEL. 2T OUVEXEID, VA YPAWETE WIA
0elTEPN ouvapTNOoN, N otroia Ba déxeTal yia AioTa atrd AEEEIC Kal Ba €TTIOTPEQEI
TN AéEN ME TA TTEPICOOTEPA QWVAEVTA.
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8.9 EpwTiocig

1.

O © 0o N O O

1

Na repiypdyete Tn doun dedopévwyv cupBoroaelpd (str) otnv Python kai va
QVOQEPETE TOUG TEAEOTEG ETTECEPYATING TNG.

. Na mrepiypdyete 1n doun dedouévwy Aiota otnv Python kal va avagépete

TOUG TEAEOTEG £TTEEEPYOTIAG TNG.

. Na avo@épeTe TIG SouEG HEDOUEVWV OI OTTOIEG ETTITPETTOUV TPOTTOTTOINGTN TWV

dedopévwy Toug (mutables).

. Na avagépeTe TIg SopEG OEDOUEVWV OI OTTOIEG DEV ETTITPETTOUV TPOTTOTTOINON

Twv dedopévwy Toug (immutables).

. Méte xpnoiyotroioUue TN dour dedopévwy Tou AEEIKOU;

. Na avagépete pia epappoyn Twv MAIadwv.

. Moigg ivar o1 Baoikég AeiTtoupyieg o€ pia ZToiBa Kai TToleg o€ pia Oupd;
. Na avagépeTe epappoyEg TnG ZToifag.

. Na ava@épete epappoyés TG Oupdc.

. 2€ TI DloQEpel Eva AEvTpo atrd Eva [paQo;

Zovoyn

210 KEQAAQIO auTd TTapoucidoTnkayv ol Bacikég douég dedouévwy Tng Python
TTOU €ival EVOWPATWHEVESG OTN YAWOOO Kal XwpilovTal o€ dUo KATNYOopieg. AUTEG
TTOU ETTITPETTOUV TNV TPOTTOTTOINON TWV TTEPIEXOUEVWY Toug (immutables), é1Twg
ol AioTeg Kal Ta Ae€IK& Kal auTéG TTOU OEV TO ETTITPETTOUV, OTTWG Ol CUMBOAOGEI-
PEG Kal ol TTAE1GdEG. 2Tn ouvéxela, he Tn Pondeia Tng douAg TNG AioTag uAoTrol-
nénkav o1 douég dedopévwv TNG OTOIRAG Kal TNG oUPAG KAl TTAPOUCIACTNKAV
KATTOIEG EQAPHOYEG TOUG.

TéNog TTapoucidoTnke N doun 0edOPEVWY TOU YPAPOU Kal TOU OEVTPOU.
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9. EQappoyég o€ YAWo oo TTpoypauaTIoou pe Xprion API
Eicaywyn

270 KEQAAQIO auTo Ba TTapouciacTouv opicuéva BewpnTIKG oToIXEia Twy SIETTA-
QWV Kal 0Tn ouvéxela Ba yivel uhoTToinon PIKPWY TTPOYPAUMATWV-£QAPHOYWV
pe TNV BiIBAI0BAKN Tkinter. H Tkinter givalr n poTutn BIBAI0BAKN TG Python
yla Tnv uhoTtroinon ypa@ikwy disTra@wy (Graphical User Interface, GUI). Mg Tov
TPOTTO auTd Ba £XOUME TNV €uKalpia va dOUPE TTWG PTTOPOUNE va KAVOUME Ta
TTPOYPAPPATA PaG TTI0 EAKUCTIKA Kal QINIKG TTPOG TO XPrOTHN, XPNOIUOTTOIWVTOG
Mia BIBAIOBAKN HE £TOIMA THAPATA KWOIKA.
H ouveiopopd Tng JEYAANG KOIVOTNTAG TTPOYPAUUATIOTWY TTOU UTTOOTNPICEl TN
YAWOOQ, e CUAAOYEG £TOIOU KWOIKA YIO TTAPA TTOAAEG EQAPUOYEG, ATTOTEAEI
éva 1I0XUpO TTAEOVEKTNHA TNG YAwooag TTpoypaupaTiopou Python. O repiooo-
TEPEG ATTO AUTEG TIG EPAPUOYEG AVAKOUV OTNV KATNyopia Tou eAsUuBepou Aoyioui-
KoU Kal gival yvwoTEG wg AleTTagég MNpoypappatiopou E@apuoywv (Application
Programming Interfaces-APIs) 1 kai wg BIBAI0BNAKES AoyIOUIKOU.
QoT1600, 0 BacikOG OKOTTOC auToU Tou KePaAaiou dev gival va pdboupe éva ou-
yKekpipgévo API, oUTe Quoikd va atrooTnBicoupe KATTOIEG BACIKEG CUVOPTATEIG
TwV BIBAIOBNKWY. ZKOTTOG TOU gival va avTIAn@BoUupe OTI, KATA TNV avATITUEN
MIag EQApPUOYNG, €ival KOAR TTPAKTIKA N aglotroinon Tuxov dIaB£CIuwWY TUNUATWY
£TOIMOU KWAIKA TTOU avAKouv o€ KatTolo API kal va TTEIpapaTioToUlE PE TIG Ou-
vaToTNTEG pIag TETOIAG BIBAIOBAKNG.
Ai1dakTiKOi OTOXOI
MeTd Tn peAETN TOU Ke@aAaiou Ba pTTOpOUE Va:
e TTEPIYPAPOUNE TIG BACIKEG APXEG TNG ETTIKOIVWVIAG avBpwITTOU UTTOAOYIOTH)
e xpnoipoTtroiouue TrepIBaAAovTa, Application Program Interfaces (APIs) kai

BIBAIOBAKES yia TNV avaTTuén Kal TPOTTOTTOINGN €QAPHOYWY AOYIOHIKOU
oTn YAWoOoa TTpoypappaTiopou Python.

AEEeig KAe1d1G

Emmkoivwvia avBpwTtrou uttoAoyioTh, SiETTa®n XpAoTn, SIETTAPES TTPOYPA UATI-
opou epapuoywv API, BIBAI0BAKES AoyiopiKoU.
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A1dakTiKéG EVOTNTEG

9.1 Emikoivwvia avlpwtrou-utroAoyIio T Kal SIETTa@n XPRoTN

KaBnuepiva epxopaoTe o€ eTTA@ UE TTOANEG OUOKEUEG KAl EQAPPOYEG Ol OTTOI-
€G €KTEAOUV PBaOIKEG epyaaieg, OTTWG yia TTapddelypya 1a pnyxaviuata ATM
(Automated Teller Machines) oTig TpaTTeleg, Ta tablet pcC’s, yia epapuoyn ava-
¢nTnong evog BiRAiou o€ éva AladikTuako BiBAIoTTwAEio. Eival 1dlaitepa onuavTi-
KO Ol CUOKEUEG Kal Ol EQAPHOYEG TOUG va gival KATAAANAG OXeSIOOUEVES, WWOTE
Ol XPNOTEG VO €KTEAOUV TIG gpyaaieg TTou BEAoUV €UKOAQ, avayvwpiloviag To
eTOuEvo KABe @opd Brua, Xwpic Aden kair 6co 1o duvaTtov o ypAyopa. Ta
QVTIKEIPEVA, T €IKOVIOIO Kal Ta gNvUPaTa TTOU eP@avidovtal oTnv 08ovn Twv
OUOKEUWYV QUTWV, 01 €TTIAOYEG o€ pIa 086vn agng (soft-touch), n cicodog TTou
divouVv 01 XPrOTEG JE OUOKEUEG OTTWG TO TTOVTIKI, O TPOTTOG avATPOPOdATNONG
TOU XPAOTN META aTTO KATTOIO £VEPYEIG TOU, OTTOTEAOUV AVTIKEIUEVO €PEUVAG TOU
EPEUVNTIKOU TTEdiOU TTOU ovopadeTal aAAnAsmidpaon avBpwrrou - utToAoyioTn
(Human Computer Interaction, HCI).

H Emkoivwvia AvBpwrrou-YtoAoyiarn (EAY) atroteAei éva TTOAG uTToaXOUEVO
Kal TaxUTaTo avVOTITUGOOPEVO TOUED TTOU AOXOAEITal JE TO OXEBIAOMO, TNV UAO-
TT0iNoN Kail TNV agloAdynan d1adpacTIKWVY UTTOAOYICTIKWY CUCTNUATWY TTPOOPI-
OMEVWY VIO AvBpWTTIVN XPAON KAl TN MEAETN CNUAVTIKWY QAIVOUEVWY YUPW OTTO
auta (Trnyn Association for Computer Machinery-ACM).

O Baoikég 016x06 TNG ETKoIvwviag AvBpwTTou-YTroAoyioTr gival n BeATiwon
TNG euxpnaTiag Tou cuaTruaTog (usability). Me Tov 6po guxpnaTia evog ouoTh-
Haro¢ Kal cUPQwva e 1o dIEBvEG TTPOTUTTO ISO 9241, TTEpIypAPOUNE TNV IKO-
vOTNTA EVOG CUCTAPATOG VA AEITOUPYEI ATTOTEAECUATIKA Kal ATTOOOTIKA, TTAPEXO-
VTOG UTTOKEIPEVIKH IKAVOTTOINON OTOUG XPROTEG TOU.
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H euxpnaoTia ToOu CUCTAPATOG ETTITUYXAVETAI OTAV N ETTIKOIVWVIa EVOG XPrOTN ME
éva oUoTNPA UTTOAOYIOTH, ViveTal HEOW VOGS TTEPIBAANOVTOG TTOU XAPOKTNPICE-
TQI ATTO:

® £UKOAia ekuABNONG

e UYnAn atmédoon ekTEAEONG £pyou (eTTidoon)

e XauNAR ouxvotnTa u@aviong Aabwv XproTn

e EUKOAiIa ouyKkpATnoNg TNG YVWong TnNg Xprong Tou

® UTTOKEIMEVIKI IKOVOTTOINGN TOU XPHoTn, dnAadr] To KATd TG00 IKAVOTTOINUE-

VoI €ival ol XpAOoTES ATTO TN XPron Tou CUCTANATOG.

H aAAnAetTidpaon peTall XpnoTwVv Kal UTTOAOYIOTWYV YiVETOI OTO ETTITTEDO TNG
dleTTaQn g xpnoTn (user interface), p€ow KATAAANAOU AOYIOUIKOU Kal UAIKOU.

H peAéTn avattuéng Tng SIETTAPAG XPHOTN ETTIKEVTPWVETAI TNV KATAAANAN on-
MIoupYia Kal TTPOCAPMPOYH EKEIVWV TWV OTOIXEIWV TOU UAIKOU Kal TOU AOYICHIKOU
TOU UTTOAOYIOTH, ME T OTTOIO O AvOPWTTOG EpXETAl O€ APEDN ETTOPN KOl OTTOTE-
Aei u€pog Tou gupuTEPOU ToPéa TNG ETTIKoIVwviag AvBpwTTou-AtroAoynTh yia Tn
BeATiwon TG euxpnoTiag evog cuoTAPOTOC (usability).

9.1.1 Napadeiypara — E@apupoyég

H xpnoTikétnTa pIag SIETTOQNG OXETICETAI APECA WE TNV TTANPOQOpIa TTOU TTPO-
OQEPEI OTO XPNOTN, OUVEIDNTA 1] KAl UTTOOUVEIDNTA, VIO VO EKTEAECEI Ui EVEP-
YEIO A va €XEl XPAOIUN avaTpo@odoTnon. Ag TTApATNPACOUE, Yia TTapAdElyua,
TNV TTANPO@OpIia TTou Pag divouv oI OXEDIAOTEG YIO VO QVOIEOUUE TIG TTOPTEG
TTOU ouvavTaue TTOAAEG Qopég o€ KaTaoTAuaTa. MéTte TTpémmel va Tpaprgouue
Mia TTOPTA YIA VA TNV AVOIEOUNE Kal TTOTE OTTAWG TTPETTEI VO TN OTTPWEOUNE; To
MAVUHA «wBACcaTE», TTOU TTOAAEG QPOPEG PPIOKETAI TTAVW OTNV TTOPTA, TTAPOTI
HOG TTANPOQOPEI yIa TNV aTTapaitnTn evépyela, dev Pag odnyei dueca oTo va
KAvVOUWE auTOuaTa TNV evEPYEIa auTr]. @a ATav TTIO EUKOAO Ol GXEDIAOTEG E TOV
KATAAANAO oxedIaopud TNG TTOPTAG VA TTAPEIXAV OTO XPAOTN TNV avaloyn TTAn-
po@opia, WoTe auTduaTa va eKTEAE auTr TNV evépyeia. ApKei oTnv TTAEUpd TNG
TTOPTAG TTOU ATTAITEITAI VO TN OTIPWEOUUE (WBNON), va Unv €ixe TTPOCOPUOOTEI
XEPOUAI TTapd povo pia pikpr Bidwuévn peTaAAIKA TTAGKA, eV 0Tn TTAEUPd TTOU
QTTaITEITAI VO TNV TPABRAEOUNE va gixe TTPOOTEDET Hia xeIpoAafn.
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H avtiAnwn k&1Tolag TTAnpo@opiag atrd Tn HEPIG TOU XPNoTn eTTnpedleTal Gnua-
VTIKA OTTO TN LETAQOPd TTOU XPNOIKOTIOIEITAI YIa TNV OTITIKA TNG avatrapdoTacn
KOl OTTOTEAET MIO VONUATIKI) OUVOEDN TNG EVEPYEING UE EVA XOPAKTNPIOTIKO EIKOVi-
010. Q¢ TTAPAdEIYHA YVWPIKNG HETAPOPAS OKEPOEITE TN XPON TOU TTPACIVOU KAl
TOU KOKKIVOU €EIKOVIOIOU, TTOU ATTEIKOVICEI £va aKOUOTIKO OTO KIVNTO TNAEQWVO
yla va EEKIVAOOUE 1] va TEPPOTIOOUUE Yia KARon avtioToixda. AANo TTapddeiyua,
gival n Xprnon Tou €ikovidiou TNG OICKETAG YIA VO ATTEIKOVIoOUuE TN diadikaoia
QTTOBNKEUONG HIOG EPYATIOG PAG OTOV ETTECEPYAOTH) KEIYEVOU. [EVIKA OTO OXE-
OI0OPO MIag DIETTAPNAG, O JETAPOPES XPNOIKMOTTOIOUVTAI VIO TNV ATTEIKOVION MIAG
véag TTANpo@opiag n diepyaciag Pe KATTOIO OTITIKO QVTIKEIYEVO, TTOU CUVHBWG
gival yvwpigo, woTe eUKOAa va KataAdpoupe 1o vonud Tne.

MNa 10 oxediaopd piag ATM CUOKEUNG KOl TwV EQAPUOYWY TNG OE Jia TpATTedq,
avadeikvuovTal dIGPopa onUAvTIKG ¢NTAKATA WG TTPOG To oxediacud Tng die-
TTAQPRG PE TOUG TTEAATEG TNG TPATTECOG, TTOU TTPETTEl va dlgpeuvnBoulv. MNa Tapd-
OeIypa, TToI0G €ival 0 EAAXIOTOG APIBUOG EVEPYEIWV TTOU GTTAITOUVTAI VIO VO KAVEI
KATTOI0G pia avaAnyn o€ éva pnxavnua ATM; Ti mpétrel va TTpoBAe@Bei yia va
MTTOpEi va XelpioTei éva ATM €va nAIKIwEVO ATopo TTou dev gival EE0IKEIWPEVO
ME TOUG UTTOAOYIOTEG Kal TTIBaVA va £XEl Kal TTPOBAAUATO OpaCNG XWPIG va KAVEI
AGBN; Ti TTpéTTel va TTPOPRAETTETAI, WOTE VA aTToTpETTOVTAI TTIBavAa AavBaouéveg
EVEPYEIEG;

9.2 lNevikég apxég oxediaong dieTra@ng

Katd tn d1dpkeia Tou oxediaopou TnG SIETTAQNG, 0 oxedIAOTAS TNG AauBAvel
TTAVTOTE UTTOWN Tou OTI oXeDIAleEl Eva oUOTNUA YIA IO EUpUTEPN TTOIKIAIQ ATO-
MWV-XPNOTWYV Kal O TTEPIOPICETAI JOVO OTOUG EUTTEIPOUG XPAOTEG. KATw atrd
auTé TO TTPIoPa N oxedIalouevn dIETTAQH TTPETTEI VA TTPOPRAETTEI TIG AVOPWTTIVES
I0101TEPOTNTEG. A TTAPAdEIYUA, N ETTIAOYA TWV XPWHATWY, TWV ETIKETWY, TNG
TOTTOBETNONG TWV TTAAKTPWYV Kal TwV AsIToupyiwy dev Ba TTpETTel va avTifaivouv
OTIG OUVNBEIEG KOl TA XAPAKTNPIOTIKG TOU XPHoTn. Av n e@apuoyn atmmeubuveTal
o€ AToua NAIKIWUEVA 1] GTopA PE €10IKEG avAYKEG, TOTE TTPETTEI va AngBouv uTTo-
Wn Ta 181AITEPA XAPAKTNPIOTIKA TOUG. INa TTapAdelyud, EQAPUOYEG YIa ATOUA UE
TTPoBARpaTa dpacng, TTPETTEI va oUPTTEPIAGBOUV TTOAU peyaAUuTepa €IKovidia,
NXNTIKA gnvopata avaTpo@oddtnong K.d4.
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O okotég NG oxediaong uiag dieTTagng eivalr n dnuioupyia 600 1O duvaTov

MO €UXPNOTWY CUCTNHATWY. 2T0 OXEDIAONO MIag SIETTAPAG TTPETTEl VO OKO-

AouBouvTal opIoHEVOI KAVOVEG, HE BIAQPOPOUG EPEUVNTEG VA €XOUV TTAPOUCIACE!

OIKA TOUG OUCTAMATA KAVOVWY TToU TTPoTEivouv va TnpouvTal. O Shneiderman

(Shneiderman and Plaisant, 2005) yia Tapddsiyua yia 70 oXedlaoud piag Ole-

TTAQPRG TTPOTEIVEI BIAYOPOUG KAVOVEG, OTTWG:

1. Opoiopopgia kai ouvéTTela (consistency) oTn Asitoupyia TnG dIETTAPAS Kal
QATTOQUYT ATTPOCOOKNTNG CUPTTEPIPOPAS TOU CUCTHUATOG OTA TTAPOKATW:
1) OpoAoyia.
2) Mnvuuara.
3) Mevou.
4) OB6veg BonBeiag.
5) Npaupatooelpég.
6) Xpwua.
7) Mopeon.
2. 20vTopol Xeipiopoi (shortcut) yia Tn S1EUKOAUVON TWV EUTTEIPWYV XPNOTWV:
1) ZuvTuAoeEig.
2) E1diIka TTAAKTPA.
3) MokpoevTOAEG.

3. Zuvexng avatpo@odotnon Tng katdoTtaong (informative feedback) Tou ou-
otuatog. MNa mapddelypua 1o cUCTNPA TTPETTEl VA ATTEIKOVICEl TNV TTOPEIa
€CENIENG WIag Tpéxouoag epyaciag. [Na Tnv epyacia avriypaen apxeiou, Hia
MTTApa atTeIkoviel TO TTOOOO0TO aTTO TO ApXEio TTou £xel avTiypagei, divo-
vTag TTapAAANAQ XproIun TTANPOYORIa OTO XPAOTN YIO TO XPOVO AVAUOVAG.

4. AiGhoyol XxpAoTn - UTTOAOYIOTH, TTOU TTPETTEI VO OAOKANpwvovTal o€ Aiya
BAuara.

5. MpoBAewn yia GQAAUATO TWV XPNOTWYV KAl TOU XEIPIOUOU TOUG.

6. AuvatdTnTa avaipeong PIOG A TTEPICCOTEPWV EVEPYEIWV UE EUKOAIQ.

7. ' EAeyxog TG aAAnAemmidpaong, atrd Tnv TTAEUpd Tou XprnoTn Kai Xl Tou
OUOCTAMATOG.
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8. EAaxioTotToinon Tou apiBuoU Twv avTIKEIMEVWY TTOU KaAgiTal KGBe @opd va
OUYKPATAOEI £vag XpRoTngG otn Bpaxuxpovn VAN (Kavovag Twv 712 avTIKEl-
MEVWYV WG PEYIOTN aTTaiTNON TOU CUCTHANATOS yia TO OPTO TNG Bpaxuxpovng
HVAUNG Tou XpaTn).

9.3 H BiBAI00AKN Tkinter yia avarmTuén ypa@ikwyv distrapwyv GUI
otnv Python

21NV evotnTa auTr) Ba uAoTToiooupe atTAd TTapadeiyaTa avAaTTTUENG SIETTAPWV.
Méoa atrd Tn dnpioupyia PNVUPATWY avaTpo@oddTnong, KOUUTTIWY YIA TNV EKTE-
Aeon KaTTOIWY BlEpyaciwy Kal Tediwv 1000wV yia TNV €loaywyrn 0edouEVwY,
Ba €xoupe TNV gukaipia va SIEPEUVIHIOOUNE TTWG VA KAVOUUE TA TTPOYPAUMATA
MOG TTIO QIANIKG TTPOG TO XPNOTN, divovTtag Tn duvaTtdTnTa AAANAETTIOPAONG UE TO
TTEPIBAANOV TWV EQapPoywV Pag. Na To okoTTé autd Ba XpNnOIPOTIOINCOUUE TN
BiIBAI0BAKN Tkinter, TTou pag TTPOC@EPEI TTOAAEG SUVATOTNTEG VIO VO KOTAOKEUA-
OOUME YPAPIKEG DIETTAPEG.

MNa va uTTopECOUE VA avaTITUEOUNE TO TTPOYPAUHATA HAG XPNOIUOTIOIWVTAG TN
Tkinter, TTpéTTel va akoAouBrjcoupe Tn BACIKA TTPOYPAUMATIOTIKI) AOYIKF OTnV
otroia aut n BIBAICOAKN BacileTal. Baolkd oToixeio Tng cival Ta Tapddupa,
MéOQ OTa OTTOiO YTTOPOUME va TOTTOBETACOUNE Kal GAAG OTOIXEIO TTOU Yag TTa-
péxel N BIBAICBAKN OTTWG, PNvUMOTA, €IKOVEG, KOUUTTIA K.4. Ta oToixeia autd
atroTeAoUV avTiKEieVa, TTou Ta ovoudloupe widgets. MNa Tn dnuioupyia Kal TN
OlaxEipIoN TwV QVTIKEIMEVWY AUTWY, XPNOIUOTTOIOUKE KaTAAANAa oTiypidTUTIa
KAGoewv TTOU TTapéXel n Tkinter.
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Mapdadeiypa 1

Ag CeKIVAOOUNE PE TO TTPWTO TTAPABEIYHA yia Tn dnuioupyia evog unvUuaTog
XQIPETIOWOU, OTTWG OTNV TTAOPAKATW EIKOVA.

ApXIka Ba dnpioupyriooupe éva TapdBupo ue TiTAo window_test, 10 o1T0i0 WG
Oev Ba gpavioTei AUETWGS. ZTO AVTIKEIUEVO aUTO Ba TTPOCBECOUE OTN CUVEXEID
Eva avTIKEiPEVO eTIKETAC Kelévou (Label) yia va epeavioTei éva urivupa XaipeTi-
opou. Na 1o okoTré auTd Ba dnuUIoUPYACOUUE £va OTIYUIOTUTTO TNG KAdong Label
ME TNV avaloyn ékepaacn.
MeAeTAoTE TOV KWAIKA TTOU 0KOAOUBEI, diaBalovTag Ta eTTEENYNUATIKA GXOAIQ.
2T OUVEXEIQ, TTANKTPOAOYAOTE TOV KWOIKA OTO TTPOYPAUUATIOTIKO TTEPIBAAAOV
IDLE, yia va d¢ite To atmmoTéAeopa Kal dOKINAOTE va eggavifovTal Ta OIKA aag
MNVUPOTO XAIPETIOUOU.
from Tkinter import * #elodyel To module Tkinter
window_test = Tk()
# dnuIoupyei Eva apxIké ypa@iké oToixeio —éva atrAd TTapdbupo ue PTTa-
pa TiTAOU, TO OTTOI0 &ev €xoupE eu@avioel akoua. MNpétrer va dnuioupynOei
OUWG TTIPIV QTIOXTEI KATTOI0O AANO YPA@IKO OTOIXEIO Kal g€ival Povadiko. To
ovopa window_test 10 XpnoloTTOIoUPE WG avagopd oTo TTapdbupo TTou

oTn ouvéxela Ba OlaXEIPIOTOUE YIa VA TOTTOBETAGOUE Ta UTTOAOITTA YPAPIKA
OTOIXEia.

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

# dnuIoupyei Eva ypaIko aTolxeio pe dvoua a wg Label. H Tpwtn TTopdue-
TpoG TnG Label cival To évopa Tou TTapaBupou yovéa dnA Tou window_test.
H delTtepn TTAPAPETPOG OPiel TO KEIPEVO TTOU Ba ep@aviZeTal.

a.pack()

# H péBodog pack TotrobeTel TO @ YPAPIKO OTOIXEIO KEIPEVOU OTO TTAP&BuUpPOo
Kal EAEYXOUUE TNV EUPAVION TOU TTapaBUpou.

window_test.mainloop()

# 10 script Oa TTapapeivel evepyod PEXPI va KAgioel To TTapdBupo. H TeAeuTaia
eVTOA Ba euavioel To TTapabupo
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2Tn ouvéxela Ba TpoTToTToINOOUNE KATAAANAQ TOV TTapoTTdvw KWOIKA, WOTE
va aAAd&oupe 1o pEyeBog Tou TTapaBUpou Pe Tn HEBODO wm_geometry() Kal
va TTPoCcBEécoUUE €va KOUMTT e dvoua buttonA, xpnoigotrolwvTag 1o widget
Button. To kouuTri autd Ba T0 XPNOIYOTTOINCOUNE, WOTE VO TEPUATICEI TO TTPO-
YpPauua, éTav TO TTaTnoEl 0 XPRoTNG.

from Tkinter import *

window_test = Tk()

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

# H pyéBodog wm_geometry pag emtpémmel va aAAGgoupue 1o uEyebog Tou TTa-
PaBUPOU Kal va BNAWCOUE TIG CUVTETAYUEVEG TNG TTAVW ApPIOTEPA YwViag
a = Label(window_test, text="Hello Greece!")

a.pack()

buttonA= Button(window_test, text="Quit", command=window_test.destroy)
# OnNUIoUPYEi £va YPaPIKO OTOIXEIO KOUMTTI TTOU QVOQEPETAI PJE TO OVOMQ
buttonA. H mTpwTtn TTapdueTpog NG Button eival To évoua Tou TTapabupou
yovéa dnA tou window_test. H deUtepn TTapdueTpog opidel TO KEIPNEVO TTOU
Ba eppavieTal TTAVW OTO KOUMTTI KAl N TPITN TTAPAPETPOG OpICEl TNV EVEPYEIQ
TToU Ba eKTEAEOTEI OTAV TTATNOEI TO KOUWTTI.

buttonA.pack()

# H péBodog pack TotmoBetei To ypagiké aToixeio buttonA oto TapdBbupo Kai
EAEYXOUWE TNV EU@AVION TOU TTAPABUpPOU.
window_test.mainloop()
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Mapdadeiypa 2

XpnoiyoTtrolwvTag 1o widget RadioButton, TTou xpnoigoTroigital yia va eicéyou-
ME TTOANATTAEG €TTIAOYEG, Ba dNUIOUPYACOUME €va HIKPO quiz yWWoewv. Av n
emAoyn eival AavBaapévn, Ba TTpéTTel va egavidetal éva pivupa AaBoug, evw
av n atrdvtnon gival cwoTh Ba epavidetal éva privupa emppdBeuong. EmimTpo-
00¢Ta, Ba TTpooBécoupe Eva KOupTi yia €000 atrd To quiz, OTTWG PaiveTal aTNV
TTOPAKATW EIKOVA.

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

from Tkinter import *

root = Tk()

¢ = IntVar()

c.set(0) # apyikotToinon €mAoywv

towns = [
("XaAkida",1),
("Marpa,2),
("Xavia",3),
("KapaAa",4),
("BOA0g",5),
("E€0d0¢",6)
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def ShowChoice():

# ouvapTnon TTou opilel TIG evéPyeleg TTOU Ba ekTeAecTOUV avdAAoya UE TNV
€AoY TTou Ba KAVEI O TTAIKTNG TOU TTaixVISIoU

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

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

else:

Label (root, text= 'AdBog armdvinon, ZavampooTddnoe').pack()

Label(root, text="Tloia TTOAN €ival yvwaoTh yia 10 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 €xouv avabéoel Tn dnuioupyia evog TTaixvidiol yvwoewyv, OTTOU € KABE
TTATNUA VOGS KOUPTTIOU Ba opideTal Tuxaia o apiBudg Twv Bnudtwy (1-6) TTou Ba
KA&vel To TTIOVI TOU TTAIKTN.

# -*-coding: utf-8 -*-
from Tkinter import *
from random import randint
window= Tk()
text= Text (window, width = 2, height =1)
#opicel TN AeuKn TTEPIOXN TTOU Ba ep@avifeTal 0 apIBPOG Twv BNPATWY TTOU
Ba kavel To ovI
text.pack()
def roll():
#ouvdpTtnaon TTou opilel TIG EVEPYEIEG TTOU TIG 0dnyieg TTou Ba gu@avioTouv
avaAoya e Tov aplBuo Twv PRUATwWY.
text.delete(0.0, END)
a=str (randint(1,6))
text.insert(END,a)
if a=="1"
w=Label(window, text="Tlpoxwpa é&va Bripa 1o ovI')
elif a=="2"
w=Label(window, text="Tlpoxwpa dUo BrjpaTa To TIoVI')
elif a=="3"
w=Label(window, text="Tlpoxwpa Tpia BripaTta 1o TTIoVI')
elif a=="4"
w=Label(window, text="Tlpoxwpa 4 BrjpaTa 1o TTIoVI')
elif a=="5":
w=Label(window, text="Tlpoxwpa tTévTte BAPaTA TO TI6VI')
else:
w=Label(window, text= Tlpoxwpa £ BripaTa 1O TTIOVI')
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w.pack()

return a
buttonA = Button (window, text = 'Tdara yia va maigeig!’, com-
mand = roll)
# ONUIoUPYEi £va YPaPIKO OTOIXEIO KOUMTTI TTOU QVOQEPETAI PJE TO OVOMQ
buttonA. H mmpwTtn TTapdueTpog tn¢ Button eival To évoua Tou TTapabupou
yovéa dnA tou window. H d€UTepn TTapAUETPOG 0Opilel TO KEiUEVO TTOU Ba -
@aviceTal TTAVW OTO KOUMTTI KAI N TPITN TTAPAUETPOG OPICEl TNV EVEPYEID TTOU
Ba ekTeAeoTel OTav TTATNOE TO KOUUTTI dnA. KaAei TN cuvapTtnon roll () TTou
ONMIOUPYACAUE TTAPATTAVW.

buttonA.pack()

# H puéBodog pack TotroBeTei TO ypa@ikd oToixeio buttonA oT1o TTapdBupo Kai
EAEYXOUNE TNV EPPAVION TOU TTapaBUpovu.
window.mainloop()

Mapddeiypa 4. Eilcaywyr dedouévwv

IMoAU cuyva xpeidleTal o€ PIa epapuoyr va diapacoupe kKaTTola 0edopéva aTTd
TO TTANKTPOAGYIO, EUPAVICOVTAG OTO XPNOTN HIG QOPHa E1I0aywyrG OEDOUEVWV.
2Tn Ouvéxela Ta OedopEVA AUTA PTTOPOUME VA TA XPNOIMOTIOINCOUUE O€ KO-
TTOIOUG UTTOAOYIOHOUG 1] aTTAG VA TO EPPAVICOUPE 0TNV 080vVN TOU UTTOAOYIOTH.

MNa TNV eicaywyn 0edopévwy xpnoiuoTrolouue Ta widgets Entry, Ta otroia dnpi-
oupyouv éva TTAdIOIO JECT OTO OTTOI0 O XPHOTNG UTTOPEI VA EICAYEI YIA YPAPUA
KeIévou. IMNa va ummopEcoupe va £Xoupe TTPOCRac Kal va SIaBACOUE T TTEPI-
eXOMEVO TTOU €10AYEl O XPHOTNG XPNoIKoTToloupE Tn PéBodo get().
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2710 TTAPAdEIYHA TTOU OKOAOUBEI ¥pnoiuoTroloupe duo tedia Entry yia va €I-
odyoupue To 6vopa (fname) kai To €TTiBeTO (IName) evog pabntr). ZTn Cuvé-
XEla XpnoiyoTTroloUue dU0 KOUWTTId, To Quit yia va TEPUATIOEI TO TTPOYPAMMO
Kal To KOuuTTi Print yia va epgavioTouv Ta Tepiexopeva. To kouuTi Print étav
TaTnO¢i, KaAei TN ouvdptnon show_eisodo() TTou éxoupe dnuioupynioel. H
ouvapTtnon xpnoiyotrolei TN péBodo get() yia va diapdoel To dvopa fname.
get() kai 1o €miBeTO IName.get(0) evdg pabntr Kai Pe T xprion Tng print ey-
@aviovTtal aTn cuvéxeia otnv 086vn Tou uttoAoyioTr. Na va diaypdwoupe
Ta OTOIXEIO ATTO TN QOPUA, WOTE VA EI0AYOUNE LaVa VEQ OTOIXEIQ XpNOIWO-
Troloupe TN péEBodo delete() yia diaypagr). H pébodog grid() xpnoiyoTroiegi-
TAI YIO VO OPYOVWOEl KATA YPOUUES KAl OTHAEG TV EUPAVION TWV YPOPIKWV
avTikeiyévwy (Label, Entry, Button) Tmou gu@avifovral oto Tapdbupo.

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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ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEQaAaiou
9.4 ApacTnpidTNTEG
ApaocTtnpiétnTa 1

TpotroTroINoTe KATAAANAQ TOV KWAIKA TOU 1°Y TTapadeiyuaTog yia 1n dnuioupyia
MNVUPATWY, WOTE VA EJPavioeTe Ta OIKA 0ag pnvuuara e Xprion tou Label.

ApaoctnpiétnTa 2

TpotrotroiIfoTe KATAAANAG TO 2° TTAPAdEIYUA, TTOU TTOPOUCIACTNKE TTAPATTAVW,
wWoTe va dnuioupynoeTe 1o dIKG 0Ag quiz YVWOEWV.

ApaoctnpiétnTa 3

AokiydoTe 070 4° TTAPAdEIYUA, TTOU TTAPOUCIACTNKE TTAPATTAVW, VA EMTTAOUTIOE-
TE KATAAANAQ TN @OpPA EI0QYWYAG OTOIXEIWV, WOTE VA EI0AYOVTAI KOl OTN OUVE-
XEIQ va gu@avifovtal TTEPIoTOTEPES TTANPOPOPIES YIA TO HABNTH, OTTWG TO TUNAKA
Kal n Té&n Tou, N nAIKia, To @UAo, 0 M_O Twv BaBuwv TpIiufRvou K.d4.

Av BéAeTe va Bpeite TTEPICOOTEPEG TTANPOYOPIES YIa TIG dUVATOTNTEG TTOU HAG
Tapéxel N BIBAIOBNKN Tkinter ETTIOKEQPTEITE TIG TTPOTEIVOUEVES TTNYEG KABWG Kal
TN BonBeia Tou Tkinter TTou €ival diabéaiun oTnv I0Too€Aida Tng Python.

9.4.1 EpyaoTnplokéG AOKNOEIG
Aoknon 1

Emokepteite To dikTUOKS TOTTO UTTOOTAPIENG TNG BIBAIOBRAKNG Mmatplotlib http://
matplotlib.org/examples, TTOU XpnNOIYOTIOIEITAI yIA TNV OTITIKOTTOINON O£OONE-
vwv. Acite pepikd EToipa TTapadeiypaTta Kal oudntrioTe oTn TAgn yia Tig duvaro-
TNTEG TTOU pag divel n PIBAIOBRAKN, TTpoypapuatiCoviag o€ yA\wooa Python kai
yla TNV aia TTou €X€l N OTITIKOTTOINON TWV 8edOPEVWY. AWOCTE XAPAKTNPIOTIKA
TTapadeiyuaTa. TN OUVEXEID HEAETAOCTE TA £TOIPNA TTAPADEIYHOTA OTITIKOTTOINONG
OTATIOTIKWV O£dOUEVWY YIa T dnuIoupyia evog ypagAuaTtog mmitag (pie).
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EmrékTaon Tng doknong

AKOAOUBNOTE TIG 0dNYiES yIa TNV eyKaTAaTaon TNG BIBAIOBAKNG av XpelaoTei, avaAoya
ME TO TTPOYPANATIOTIKG TTEPIBAAAOV Kail TO AZ Tou utToAoyIoTH 00G. Mo TTapddeyua
oe NZ Debian\Ubuntu apkei n: sudo apt-get build-dep python-matplotlib yia va
eykataoTaBei N BIBAI0BAKN padi pe OAeg TIG AAAES BIBAIOBNKES TTOU CUOXETICETAI.

2TN OUVEXEIQ TPOTTOTTOINOTE TO TTAPABEIYHO OTITIKOTTOINONG BESOUEVWV JE TTITA,
WOTE VA ATTEIKOVIOTOUV, OTTWG OTNV €IKOVA, Ta dedOPEVA TOU TTAPAKATW TTPO-

BAAuaToc.

[ music preferences
Rock

20,0%

Metal

Pop

Other

Hip hop

21NV €IKOGVa QAiveTal N OTITIKOTTOINGN TwV O£OOUEVWY TOU TTAPAKATW TTPORAA-
MoTOg o€ TiTa, pe aglotroinon Tng BIBAI0BrKNg matplotlib kai xprion Tng pie() kai
ME QUTOPATN QTTEIKOVION TWV TTOCOOTWV.

MpéBAnpa (atréd 1o BiIAIo MabnuaTtikwy B’ Nuuvaaiou).

Mia dioKoypa@IKn eTaIpEia TTPOCTTOBEI va ETTEKTEIVEI TIG TTWAACEIS TNG OE €QNA-
Bouc. MpoTou va eTTevdUoel O€ €idn MOUCIKNG TTOU TTPOTIMOUV 01 JaBNnTEG, aTTo-
@aaifel va kavel pia épeuva avapeoa o 200 pabnTtég mou eéAege Tuxaia aTr'
OAn Tnv EAAGDBA. O utrelBuvog, TTou €Kave TNV €pEuva, TTapouaiace oTo dieuBu-
VT TNG ETAIPEIOG TA TTAPAKATW dEDdOUEVA:
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60 pabntég TPOTIYOUY TO Naiko
40 padnTég TTPOTIPOUY TO Rock
15 paBnTég TTPOTIMOUY TO Metal
30 pabntég TPOTIUOUY TO Pop

25 pabnrég TpoTIYoUV TO Hip hop
30 pabnrég dnAwaoav dAAo

9.5 ZuvTopa Oéuarta yia cu{ATNoNn oTNV TA¢N

AlaBdoTe Ta TTapakdTw BEparta Kal avatmTugTe oTn TAEN TIG TTPOTACEIG OOG. TEK-
MNPIWOoTE avaAoya Thv aTToyn 0oG.

Oéua 1

> €va EutTvo TNAEQWVO TTOOEG KIVAOEIG XPEIAZOVTAI VIO VA KAVOUNE Mia KARON
aTTO TO EUPETHPIO; Z€ OXEON ME Eva «TTAPAdOCIOKO» KIVNTO TNAEQWVO gival TTIo
ouvbletn i Mo atrAn diadikacia; T1 Ba TTpoTeivaTe yia va BeATiwoeTe TN diadika-
oia auTh;

Oéua 2

Moia eikovidia TTIoTEVETE OTI €ival Ta TTI0 KATAAANAQ va XPNOIPOTTIOINCOUUE O€
MIa EQapuoyn YIa va dNAWCOOUNE OTO XProTn OTI JE QUTA UTTOPEI AVTIOTOIXA: VO
aAAGgel TN YAWOooa ypa@ng atrd 10 TTANKTPOAOYIO, VA EKTUTTWOEI €V KEIPEVO,
va {ntoel BonBeia yia Tn Xprion Tou, va avalntnoel éva oToixeio, va diaypdyel
£€va aTolIxeio;

Oéua 3

2TIG UTTNPECiEG TPATTECAG £CUTTNPETNONG TTEAOTWY, TTPOOTIOETAI WG VEA UTTNPE-
oia n duvaTéTNTa TTANPWUNAG AOYapPIOCUWY ThAEQWVWY Péow Twv ATM e au-
TOHOTA XPEWON TOU AoyaplaouoU Tou evdlapepdpevou TTeEAATN. AaupBavovTag
utTtéwn oag Toug Bacikoug kavoveg Tou Shneiderman, TToOu TTAPOUGCIACTNKAV
oTnV evoTNTA YIa TO OXEDIAONO PIag SIETTAPAG, va avaTTTuxBei oTn Tagn oulnTn-
on Pe BAon Ta TTAPOAKATW EPWTAMATA:

169



lpoypauuariouog YmoAoyiotwv

e [Mola cival Ta Bacikd oToIXEia TTPOCOXAG TWV OXEOIOOTWY TNG EPAPHOYNS
yla TN véa auTh utinpeoia NG TpdTredag, WOoTe va hn yivouv AdBn katd tn
dladikaacia TTANPWUAG;

e [1wg ptTOopOUV va atrotpatrolv AGBn Katd Tnv €icodo TnNG TauTOTNTAG TOU
AoyaplaopoU TNAepwvou, TTou Ba TTANPWOEi;

e [Mwg o meAdTNg Ba yvwpilel 6T TEAIKE n diadikacia TTANPWHAS 0AOKANPW-
Bnke Pe emTUXIQ;

9.6 EpwTtnoE€Ig - AOKNOEIG
EpwTtnoeig
1. Ti gival n emmiKoIvwvia avBpwTTou UTTOAOYIOTH;
2. Ti gival n dieTTagr xpnoTn;
3. Ti gival n euxpnoTia CUCTAPATOG KAl TTOI0 BACIKA XAPOKTNPIOTIKA £XEl Eva
oUOTNUO YE augnuévn euxpnoTia;
4. Molol gival ol BaCIKOi KAVOVEG YIa TO OXESIAOUO YIOG DIETTOPNG;
5. Ti givai o1 SIETTAQES TTPOYPAPKOTIOHOU @apuoywy —Application Programming
Interfaces (APIs);
6. 2e Tl pag xpnoipeuel n BiBAI0BAkN Tkinter TnG Python;
7. Nwg ptmopoupe va gu@aviooupe éva amAd pAvupa avaTpo@oddtnong
TIPOG TO XPNOoTn e Xprion Tng Tkinter otnv yA\wooa Python;
8. Z¢e T pag xpnoipevouv Ta RadioButtons;

Z0voyn kepaAaiou

TNV evOTNTa QUTA apXIK& TTPOCEYYIoAUE TIC BATIKEG apXEG axediaang SIETTAQPNG
Kal UAOTTOINCOUE atTAd TTapadeiyuata avaTrtuéng SIETTAQWY, XPNOIKMOTTOIWVTOG
™ BIBAI0BAKN Tkinter Tng yAwooag Python. BIBAIOBAKN TTOU POG TTPOCPEPEI
TTOAEG BUVATOTNTEG YIA VA KATOOKEUAOOUNE YPAPIKES DIETTAPES. MEoa atrd Tn
dnuIoupyia PNVUPATWY avaTpo@odoTNONG, KOUUTTIWY YIO TNV EKTEAEOT KATTOIWV
Olepyaoiwy Kal Tediwy 1000wV yia TNV glocaywyr] 0edouévwy, dIEPEUVACAUE
TTWG VA KAVOUUE TA TTPOYPAUHATA HOG TTI0 PIAIKG TTPOG TO XPAOTN divovTag Th
ouvaToTnTa aAANAETTiIOpaonG e To TTEPIBAAAOV TWV £QAPHOYWYV UAG.
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10. Bdoeig dedopévwyv
Eicaywyn

210 Ke@AAalo auTd TTpooeyyidovTtal BEuata TTou agopolv oTn dnuioupyia Kai
dlaxeipion Baoewv Aedopévwy péoa atrd evioAéG Tng yAwooag Python.

‘Evag ouvnBiopévog TpOTTog atmobrikeuong 6£O0UEVWY GTOV TTPOYPANUATIONO
gival autdg TTOU XPNOIUOTTIOIE apXeia. Tov TPOTTO auTo Tov yvwpicaue TO00 OTN
B' 1¢4&n 600 kal og TTponyouueva Ke@dAaia autou Tou BiIRAiou. O TpdéTTOC QU-
TOG €ival IKAVOTTOINTIKOG POVO, OTaV Ta OEQOUEVA Eival OXETIKA TTEPIOPIOHUEVA OE
MéyeBOG, atrAd kal XpnoipoTtrolouvtal atrd Aiyoug xproTes. Otav T1a dedopéva
gival TTOAUTTAOKQ Kal UTTAPYXOUV TTOAAOI XPAOTEG, TOTE N ATTOBAKEUCTK] TOUG C€
éva Jovo apyeio A o€ TTOAAG apxeia TTapouaiadel TTOAAG TTpoBARPaTa, Ta OTToIx
AUvouv ol Baoeig Aedopévwy.

Mia Baon Aedopévwv-BA (Data Base) atroteAei pia ouAloyr| dedopévwyv e
uwnAo6 Babud opydvwaong. AvattéoTTacTo TUNAPG HIOoG BAong dedopévwy aTTo-
TEAEI éva TTOKETO TTPOYPAUMATWY AOYIOUIKOU TTOU OVOUdAdeTal ZuoThua Aiayei-
pion¢ Baong Asdouévwy — ZABA (Data Base Management System), 1o o11oio
emTPETTEI TN dNIoupyia TNG BA kai Tn diaxeipion Twv 0eQOUEVWV TTOU TTEPIEXEL,
KpUBovTag TNV TTOAUTTAOKOTNTA TNG aTtrd TO XPNOTN.

A1dakTIKOi OTOXOI
MeTd Tn HEAETN TOu Ke@aAaiou Ba PTTopoupE va:
e TTEPIYPAPOUNE TOUG BACIKOUG TUTTOUG BeSOPEVWV TTOU XpNOIKoTTOoIE N PBI-
BAI0BnkN Tng Python, sqlite3, yia Tn dnuioupyia kai diaxeipion BA
e TTEPIypAPoupe T0 MovTéAo Aedopévwy Kal Ta ETTITTESA TOU
® XPNOIYOTTOIOUE TIG BACIKES EVTOAEG yia Tn dnuioupyia yiag BA

® XPNOIPOTTOIOUNE TIG BACIKEG EVTOAEG yia TN dnuioupyia EvOg TTiVAKA O€ PIa
BA

® XPNOIJOTIOIOUME TIG BACIKEG EVIOAEG yIa TNV €I0AYWYH, TPOTTOTTOINGN Kal
dlaypaPr Eyypapwy o€ £va TTivaka

e xpnoiyoTtroloupe TrapaAlayég Tng evioAng SELECT yia tnv avalntnon
oToIXEiwV o€ pia BA.

e dIaypAPouUE Evav TTIVOKA.
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Aégeig KAe1B1a

Bdon dedopévwy, HOVTEAO DEDONEVWYV, OXECIOKO WOVTENO dedopévwy, sqlite3,
€1I00YyWYR, TPOTTOTTOINCN Kal diaypa@r] dedouévwy, TTIVAKAG.

A1dakTiKéEG EVOTNnTEG
10.1 Ava@opd oto MovTéAo Aedopévwv

KaBe BA akoAouBei £éva cuoTnua opydvwong Kal GUCXETIONG TwV BEBOUEVWV
TNG, TTOU OVOUACZETAl HOVTEAD OEOOUEVIWY. ZUVETTWG VA HOVTENO DEDOUEVWV KO-
Bopilel Tov TPOTTO TTOU OpyavwvovTal Ta deSdoEVa, KABWG ETTIONG KAl TOV TPOTTO
ME TOV OTT0i0 QUTA OoXETICOVTal PETAGU Toug. 'Eva Baoikd ocuoTaTikd evog HovTE-
Aou dedopévwy gival 0TI TTapéExel akpifeia avammapdoTtaong, dnAadn Ta aToixEia
KOl Ol CUOXETIOEIG TOUG HTTOPOUV VO EPUNVEUTOUV HE €va Kal Jovadikd TpOTTO.
Etriong 10 povTéAo OedouEVWY TTAPEXEI TO JECO JE TO OTTOI0 N Opdda avaTITuéng
Miag BA, TTou iowg atToTeAciTal atrd dTopa e SIOQOPETIKES YVWOEIG KAl IKAVOTN-
TEG, OTTWG YIa TTAPAdEIYUa aTTd AOYIOTEG, TTPOoWTTA TNG AlelBuvong, TTpoypap-
MOTIOTEG, va £Xouv Tn duvaTOTNTA VA ETTIKOIVWVOUV PETAEU TOUG.

2T0 TTapov Ke@AAaio Ba acxoAnBoupe pe TIG ZXeolakég Baoeig Aedopévwv
(Relational Data Base), o1 oTtroieg Bagifovtal 0TO avTiOTOIXO OXECIOKO UOVTEAO
0edouévwy. ZUPQWVaA PE auTo, Ta dedopéva opyavwvovTal o€ mivakes (tables i
relations) o1 otToiol oxeTiCovTal peTAEU TOUG Pe ouoxeTioeis (relationships). 'Evag
TTiVaKag aTToTeAEITAl aTTO YPAPUES Kal OTAAEG, OTTOU TOTTOBETOUME TA GTOIXEID
o€ opICOVTIO Kal KABETN pop@r. KABe ypappr TTEPIEXE! TIG TTANPOYOPIES YIa Eva
OTOIXEIO TOU TTivaka Kal atrokaAgital eyypa@n (record). K&Be otriAn xapaktnpilel
KATToIa 1810TNTA TOU TTIVAKO KAl ATTOKAAEITAI YapakThploTIkO (attribute) i medio
(field) kGOe eyypa@ng.
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Mapaderypa

XapaktnpIoTIKO A TTEdio

AN

Code | Firstname |Surname ~'Birth "~ Phone
A234 | Matlog 216npoémouhog | 11-03-96 | 6943456456
MAe100eg-eyypagég —>| A345 | Tewpylog | NTaAdpag 08-05-96 | 6973456782
\\ B456 | NikoAaog | Anfuou 02-02-96 | 6973245678
B654 | Auahia KaBaon 18-07-96 | 6974356932

Mivakag: Student

KdaBe povTéAo SedouEVY EXEIl MIA APXITEKTOVIKE TPIWV EMITTESWYV. Ta €TTiTTE-
oa auTd €ivail:

e To E¢wTepikd emritredo (external level), n éwn Tng BA a1rd TOUG XprOTEG.
e To Evvolioloyiké etriredo (conceptual level), n Aoyiki éwn 1ng BA.

e To duoikod emitredo (internal level), n @uaoiki opydvwaon kal amobAkeuon
TWV OEOOUEVWV.

To e€wTepIKO eTiTred0 TTEPIANAUBAVEI OAES TIG OWEIG (Views) TNG BAong dedopE-
VWV TToU €X0UV oI BId@opol XpHOoTeS. To eEWTEPIKO eTTiTTEdO Eival ouaIaoTIKG O
TPOTTOG WE ToV OTToi0 BAETTEI O KABE XpNoTnG Ta TTEpIEXOPEVA TNG Baong. 'ETol,
yia Tapddeiyua, aAAeg TTANpogopieg BAETTEI TO AoyIOTrPIO KAl AAAEG N Biaxeipl-
On UAIKWV.

To evvoloAoyiko TTiTTedo TTepIAauBavel TN oUVOAIKN Aoyikr opydvwon Twv de-
dopévwy TNG Bdaong dedopévwy. Ze auTd To eTTTTESO TTEPIYPAPOVTAI AVOAUTIKG
Ta 6edopéva KABWG Kal 0 TPOTTOG HE TOV OTTOI0 AUTA GUCOXETICOVTal HETAEU TOUG.
2TO €VVOIOAOYIKO €TTITTEDO, TOU OXECIAKOU POVTEAOU TO OTTOi0 Ba XpnNCIPOTTOIN-
ooupe, Treplypd@ovTtal 6Aol oI TTiVaKeEG TNG BAong dedouEVWY KABwWGS Kal o TpO-
TTOG UE TOV OTTOI0 CUOXETICOVTAIl JETAGU TOUG.

To @uoikd eTTiTredo TTEPIAGUBAVEI TN QUOIKH aTTOBriKEUon Twv OeOOUEVWYV OE
apyeia mavw o QUOIKG PEoa aTToBrnKeuong, OTTWG YIa TTAPAdEIYUA OE OKAN-
poug dioKOUG.
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~. 1

ENNOIOAOIIKO Evvoioloyiké
ENINEAO ZXAHA
A
A4
DYZIKO E .
EMINEAO COELILL
Zxnua

Eikbva 10-1. ApXITEKTOVIKN) TPIWV ETITTEOWV OTIC BA

10.2 Eicaywyn otn diaxeipion Bdoswv Aedopévwy pe
TTPOYPOUHMATIONO

‘Exel avagepBei 611 Ta dedopéva piag Baong Aedopévwy atrobnkevovTal Pe Ka-
TTOI0 JOPYI ApPXEiWV, 0€ QUOIKG PHECO aTTOBAKEUONG. AUTO ETTITPETTEI O YAWO-
O€G TPITNS YEVIAS VO UTTOPOUV va BIOXEIPIOTOUV TA OTOIXEIO P0G OXEOIOKAG BA.
21nv Tpagn BERaia, n diaxeipion Tng BA yivetal péoa atrd 1o ZABA.

Tn dekaeTtia Tou 1980 €yive TTpooTTdBeIa va dnuioupynBouv €IBIKEG YAWOTES
TTPOYPAPPATIONOU 01 OTToieG va ouvepyaldovTal pe Bdoeig dedopévwy Kal va
gival EUKOAO va TIG XPNOIKOTTOINOOUV Kal aTTAOI XPAOTEG, XWPIG EIOIKEC YVW-
o€ TTpoypaupaTtiopou. O YAWooeg auTéG ovoudoTNKaV YAWOOEG TETAPTNG
veviag (4GL). Z1o xelpioud oxeolakwy Bdoewv dedouévwy emmikpdtnoe n SQL
(Structure Query Language-Aounuévn YAWOOO EpWTATTOKPICEWV).

10.2.1 H yAwooa SQL

H yAwooa SQL &ekivnoe atrd ta epyaoTrpia TnG IBM kai Tuttotroiénke 1o 1987
(ANSI SQL). O1 didpopol KaTaoKEUAOTEG AKOAOUBOUV TO TTPOTUTTO AUTO, AAAG
TTaPAAANAQ ETTEKTEIVOUV TIG BUVATOTNTEG TNG YAWOOOG PE TNV €1I0QYWYN VEWV
EVTOAWV Kal ouvapTAcewv. H yAwooa auth €ival TpooavatoAiopévn ot dla-
XEipion oxeolakwy Bacewyv dedopEvwy Kal 01 aTOV KAATIKO TTPOYPANUATIONO.
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‘ETol1, ¢ diabétel douég emAoyng TUutTou AN ... TOTE (if ... then ...) 1] douég
eTavaAnyng. Mapéxel Gpwg TN duvatoTnTa TTPOoRaCNG oTa oToiXeia TG Baong
Aedopévwy, uTTopei va ekTeAETEl apIBUNTIKEG Kal AOYIKEG TTPALEIG, va XEIPIOTEN
oupBoloocipég (strings), KaBWG Kal va TTapdayel avagopEg (ekBEOCEIG) og oTTola-
ONTTOTE HOPYN.
H yAwooa SQL Trepiéxel dUo pépn:
e Tn NMwooa Opiopou Asdopévwy (Data Definition Language -DDL), trou
XPNOIUOTTOIEITAI VIO TN dnuIoupyia TNG doung NS BA.
e TnMAwooa Xeipiopou Agdopévwy (Data Manipulation Language -DML),
TTOU XPNOIMOTIOIEITAI VIO TNV €1I0aywyn, diaypa®r, evnuépwan, avalntnon
Kal Tagivounaon dedopévwy NG BAong dedOUEVWV.
H SQL cival eUkoAn otnv ekudbnon Kal PTropei va XpnaolpoTtroindei kai atrd
aTTAOUG XPNOTEG PETA ATTO £EATKNON.
MNa Tapadelyua n eVioAn:
SELECT Name, Phone
FROM customers
WHERE City = "Adpioa”

Ba euavicel To dvoua Kal TO TNAEPWVO TwV TTEAATWV TTOU TTEPIEXOVTAI OTOV
Tivaka customers kai gival atré tn Adpioa.

10.2.2 H BiBAI0BAKN SQLite Tng Python
H SQLite cival éva Zuotnua Alaxeipiong Bdoewv Agdopévwyv oupfard pe 1o
ISO SQL pe xapakTnpIoTIKA OTTWG:

e Ae xpe1addeTal Kapia puBuion.

e AtToBnkeUel pia Badon Aedopévwy o€ Eva povo apyeio.

e Eivail e€aipeTikd ypriyopn, yia Aoyiké GyKo eyypopuwv.
H SQLite sival ypapuévn o€ C Kai gival To euputepa diadedouévo eAeUBepo aU-
otnua ZABA. O kwdikag Tng SQLite gival eAeUBepOG yia xprion yia oTTolovon-
TT0TE OKOTTO (public domain), eutropikd 1 IBIWTIKG Kal UTTOOTNPICETAl ATTO MIa
MEYAAN KolvoTnTA.
H SQLite utrooTtnpicel Trévie TUTTOUG OEQOUEVWIV:

e NULL AvTmitrpoowTrevel To "TiTrota" (0X1 TO UNOEV).

e INTEGER Aképaiog.
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e REAL lMpayuaTikog (dekadikoi apiBuoi).

e TEXT Keipevo.

e BLOB xpnoipoTroigital yia Tnv atroBrikeuon duadiKwy. apxeiwv Ka0e TUtTou

(T7.X. pwTOYpPOYIES).

H SQLite ptropei va xpnolyoTroindsi wg autovopo TTpoidv, aAAd Kal péoa atrd
™ yAwooa Python, 6Tmwg Ba yvwpicoupe oTo TTAQICIO TOU KEPaAaiou auTou.
H evowpdtwon Twv Asitoupyiwy Tng SQLite og éva rpdypaupa Python yivetal
€10AyovTag aTnVv apxr Tou Tn dRAwon:
import sqlite3

10.3 Anpioupyia ) cuvdeon pe pia Baon Aedopévwy otnv Python
H dnuioupyia piag véag keving Baong dedopévwy o€ €va Tpoéypaupa Python pe
xprion 1ng SQLite gival TTOAU atTAn:

Apxika eicdyoupe Tn BIBAI0BAKN SQLite

import sqlite3

H dnuioupyia A ouvdean Pe pia BAon OeOOUEVWYV ETTITUYXAVETAI JE TV EVTOAR:

conn = sqlite3.connect('example.db’)

H trapatrdvw evtoAf dnuioupyei £va avTiKeiNevo xelpioTh TTou Ba cuvdebei e
TO apxeio TTou TTEPIEXEl TN BAon dedopévwy example.db. Av dev UTTApPXEI TETOIO
apyeio, dnAadn dev uttdpxel n avagepouevn BA, 161e Ba dnuioupynBei pia véa
Bdon dedouévwy pe autd To ovoua. H Bdon Ba dnuioupynBei 01O PAKEAO TTOU
uttdpxel kai n Python, evw av emBupolpe va atrobnkeuTei o€ KATTOIO dlAQOpE-
TIKG @AKeAO Ba TTPETTEI va TO dNAWoouuEe padi pe To dvoua Tng Baong, 6TTwg yia
TTapAadeIyua:

conn = sqlite3.connect('c:/SQL/example.db")

Av BéAoupe va dnPIoUPYNCOUNE TTPOCWPIVA 0TNV KUPIA PVhKN TN BAon dedoé-
vwy, TOTE Ba YPAWOUE:

conn =sqlite3.connect('c:/SQL/example.db:memory")

TéAog, 010 Gvopua Tou apxeiou TNG BA ptropoUue va dWaoouuE OTToIa ETTEKTOON
BéAoupe (A Xwpig eTTEKTAON), AAAG KOAO gival va xpnolyoTrolouye €ite 1o .db €ite
10 .8q|.
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MeTtd mn dnuioupyia NG auvdeons pe Tn BA, xpeialduaoTe T dnuioupyia evog
QVvTIKEIUEVOU TUTTOU cursor JEow Tou otroiou Ba aAAnAeTdpouue pe TN BA,
OTTWG yIa TTapdadelyua, av BéAouue va TTPOOBECOUNE EYYPAPEG:

curs = conn.cursor()

MeTd kai Tn dnuIoupYia TOU AVTIKEIUEVOU CUrsor, UTTOPOUE VA EKTEAECOUUE [ia
evioA] SQL péow NS evioAng .execute(). Tig evioAéc SQL dev éxel onuaacia av
TIG YPAWOoUUE Pe TTECA N KeQaAaia ypapuaTa, aAAG 0TO KEQAAAIO AUTO Ol EVTOAEG
ypdoovTtal pge KEGAAAIA ypdupara yia va Eexwpifouv.

2710 TENOG TNG epyaaciag pag, Ba TTpétrel va BupunBoupe va KAgiooupue Tn oUVOEDN
KaBwG Kal TO AVTIKEIPUEVO CUrsor PE TIG EVTOAEG:
curs.close()

conn.close()

10.4 Eicaywyn, evnuépwon Kai diaypa@r dedopévwy

H Bdon dedopévwyv example.db TTou €xoupe dnUIOUPYNOEL, PE TIG EVTOAES TNG
TTponyouuevng Trapaypdeou, cival Kevr) Kal dev TepiExel dedopéva. MNa va €l-
oaydyoupe opiopéva dedopéva, ag BacioToupe aTo TTapddeyua piag BA 1Tou
XPNOIMOTTOIEITAI OTTO WIO ETAIPIO PETAXEIPIOPEVWY QUTOKIVATWY. 2Tn BA autn
BéAoupe va dnuioupyrnoouuE évav TTiVOKO TTOU VO TTEPIEXEI TA OTOIXEIQ TWV QuU-
TOKIVATWYV TTOU BIaBETEI N ETAIPIA.

H doun Tou Tivaka eivai:

Medio Meprypaen ToTog
. KwdIKOG eyypa®nig ,
A
d (QUEWV aPIBGC) KEPAIOG
firma Mapka (EPY' , Keipevo
KATOOKEUNG) —HOVTEAO
cyear "ETOG KATAOKEUNG Keipevo
fuel Kauoiuo Keipevo
cc KuBioudg autokiviaTou | AKEpPAIog
km ),(I)\IOUETp,G TTOU AKEPQIOC
£Xel dlavuoel
price TiuA Mpayuatikdg
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H evToAr 110U Ba XPENOCIYOTTOINCOUE YIa T dnuioupyia Tou TTapaTTdvw TTivaka
eivar:

# 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 auTtr) Ba dnuioupynoel péoca otn BA example.db Tov kevo Trivaka cars.
To mpwTo TTEdIO ATTOTEAEI TO MPWTEUOV KAEISI TOU TTIVAKA, TO OTTOI0 OPIOTNKE WG
OKEPQIOG APIBUOG, aulwv apiBudg eyypaPng, Tedio TTou Ba PTTopoUcE va €ixe
onAwBei wg INTEGER PRIMARY KEY AUTOINCREMENT

To mpwreuov kAe&i1di (primary key) evog TTivaka gival éva 1edio A évag ouv-
duaouo6g ediwv, TTou Kabopilel povooAuavTa KABE eyypagn Tou.

H emduevn Aoyiki evépyela gival va TTpooBECOUNE OTOIXEIO OTOV TTivaKQ TTOU
MOAIG dnuioupyrioape. H eilcaywyr PI0G eyYpaQng ETTITUYXAVETAI JE TNV 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 €Io0@youpE TIHEG HOVO O€ OpIoUEVA aTTO Ta TTEdia, TOTE Ba TTPETTE
OiTTAa 0TO Gvoua Tou Trivaka va KaBopioouue Trola Tedia Ba gival auTtd:
curs.execute("INSERT INTO cars (firma, fuel, price) VALUES (‘Audi A4’
'Diesel’, 19000)")

O1 elIcaywyég TTou £XOUNE TTPAYUATOTTOINCEI, BpioKovTal akOPa OoTn JVAUN TOoU
uTTOoAOYIOTH Kal Ogv £Xouv KaTaxwpnBei ato apyeio TG Baong dedopévwy. MNa
va KataxwpnBouv, Ba TTpETTEl va EKTEAECOUE TNV TTAPAKATW EVTOAN:

# save data to database
conn.commit()

H eikdva Tou Trivaka cars petd Tig dUo locaywyEg givar n akdAoudn:

Mivakag 12-1. O mivakag cars PeTa amo TiS E10aywyES

MapaTtnpouue 611 yia TIG TIMEG TTOU OeV €XOUV OPIOTEN £xel ei0axBei n Tiurp NULL,
ekT6G a11é TO TEdio id. O TPOTTOC TTOU £XEI OpIOTEN TO TTEDIO id, eTITPETTEI OTN BA
VO CUPTTANPWVEL JE aUEovTeG apiBuoug To Tedio auTo.

MT1TOopoUuE va €10ayouuEe TTOAAEG eyypa®EC padi, av XPnNOIUOTTOINCOUME HIa Ai-
oTa 0 ouvduao o Pe TNV eVToAn- 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

# save data to database
conn.commit()
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MapaTnpAoTE TN XPNoN ETTTA EPWTNMATIKWY “?” yia TN 81ad0XIKN AvTIKATAOTAON
TWV TIHWV.

lMivakag 12-2. O mivakag cars peta amo 1i¢ moAAQTAEC ioaywyEéS

TENOG, Ba TTPETTEl va KAEICOUUE TIG OUVOEDEIG:
curs.close()
conn.close()

10.4.1 Evnuépwon dedopévwv

Ta dedopéva TTou TTePIEXEl PIa Baon Asdopévwy ouvexws aAAdgouy Kai yia 10
AGYO auTd, av BEAoupE va avagepBoUlEe O€ Jia CUYKEKPIPEVN HOP®N TNG, MIAGUE
yia oTiypiétutro TG Baong Aedopévwyv. H evioAn sqgl n otroia emiTpéTrel TNV TpO-
TToTT0iNON TWV dedouéEvwy evog Trivaka gival n UPDATE.

MNa mapddeiypa, 6EAouue oTny eyypaen ue id =2 Tou TTivaka cars va €l0ayayou-
ME TO PrVa Kal TO £€TOG KATAOKEUNG Tou auTokivriTou Audi A4 tTou gival 05/2000.
To TTpoypaupa TTou Ba XpNOoIUOTIOINCOUE 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
llllll)

conn.commit()

lMivakag 12-3. O mivakag cars uera arrd tnv T1pOTToTToinon

Av BEAauE va HEIWOOUPE OAEG TIG TINEG TWV AQUTOKIVATWY Katd 10%, n avTioToixn
€VTOAN Ba ATav:

curs.execute("""UPDATE cars
SET price = price * 0,9
llllll)

Alaypa@n dedopévwv

H diaypaen dedopévwy gival pia oxeTIKA €UKOAN dladikaoia Kal yia To Adyo autd
XPEIACETAI TTPOCOXI, WOTE VA N dlaypag@ouv XProIPES TTANPOYOPIES, KATA AG-
B80¢. H diaypaer) dedopévwy atrod Evav Trivaka Jéow TnG sql, yivetal ue Tnv evro-
A DELETE FROM.
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Mapddeiypa

O¢Ahoupe va dlaypdyoupe atrd Tov TTivaka cars OAa Ta auTokivnTa TToU Xpnol-
MoTtrolouv w¢ kauaolpo 1o TreTpéAaio (fuel = Diesel). To avtioToixo Tpdypauua
gival:

# 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 1ic d1aypapéc
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10.4.2 Aiaypa@n ivaka

EKTOG a1T6 TN d1aypa@r) CUYKEKPIUEVWY OEDOUEVWYV, ITTOPOUE va dIaYPAYOUE
0A6kAnpo Tov Trivaka pe Tv evioArf DROP TABLE 1ng sql, 6TTwg @aivetal 010
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 dedouEVWY TTOU TTEPIE-
¥el. MNa tnv avadntnon xpnoipotroigital n evioArl SELECT tng sql, n otroia éxel
O1dpopeg PopPEg, avaloya e To €idog TG avalntnong. Tig Hop@ég auTég Ba
YVWPIOOUWE OTN CUVEXEID.

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 avalntnon XpnoIJoTTIoIEl TO XAPaKTApa PTTaAavTép "*", yia va €1Ti-
oTpéyel OAa Ta OTOIXEIO TWV £yypa®wV atrd Tov Trivaka cars. O1 eyypoeés eu-
@avifovTal e TNV €vtoAn print. H evtoAnl auth cuvdudaletal pe v fetchall(),
TTOU ETTIOTPEQPEI OAEG TIG EYYPAPES TIG OTTOIEG £XEI AVAKTAOEI N TTPONYOUUEVN
SELECT. AvricToixn tng fetchall() eivai n fetchone(), n otmoia emoTpépel poévo
Mia eyypa@r. Av BEAOUUE TNV EUPAVIOTN HOVO CUYKEKPIUEVWYV TTEDIWYV, Ba TTPETTEI
VO ava@EéPOUNE Ta OVONOTA Toug akpiBwg. MNa TTapddeiyua:

curs.execute("SELECT firma, cyear, price FROM cars")

H deutepn avalAtnon xpnoiyoTrolei Tnv Aoy WHERE yia va trepiopioel 1o
€UpPOG TNG avalnTnang. ZToV TTEPIOPICHO PTTOPOUV Va XPNaIhoTToinBouv Kal ol
Aoyikoi TeAeoTéG AND kai OR. MNa TTapadeiypa:

curs.execute("SELECT * FROM cars WHERE fuel = '‘Benzin'
AND price > 10000 ")

H 1piTn avadntnon siodyel éva oAU evdiapépov opioua otnv Aoy WHERE,
10 Opiopa LIKE, 1o 0110i0, 0€ OUVOUAOUO JE XAPAKTAPES UTTAAAVTER, XPNOIUO-
TTOIEiTal yIa TNV avadATnon THAMOTOG AAQAPIOUNTIKOU. 21N CUYKEKPIYEVN TTEPI-
TITWAON EMAEYOVTAI Ol EYYPAPES OTIG OTToieg To Tredio firma apyilel ue Toug xa-
paktpes "Audi". YTrdpyxouv TToAAoi TpoTTOI Xprong Tou opiopatog LIKE, aAA&
oev Ba avagepBouv 0w, yiaTi {epelyouv aTmd To OKOTTO TOU KEQaAaiou auTtou.
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AvalATnon pe Tagivopnon

2€ Mo avadnTnon, N EYNEAVION TWV EYYPAPWY YIVETAI PE TN OEIPA TTOU QUTEG
gival amoBnkeupéveg oTov TTivaka. AuTdg 0 TPOTTOG EUPAVIONG CUXVE OEv HOG
IKAVOTTOIEl, EpOooV BEAOUNE Ta aTTOTEAECUATA va gival TAgIvounuéva. ZTnV TTe-
pitrTwon auth, n evioAl SELECT cuutAnpwvetal pe 1o 6piopa ORDER BY.

MNa Tapddeiyua, otnv TPWTN avalitnon OAwv Twv CTOIXEiwV Tou TTivaka cars
€MOUPOUNE Ta atToTEAéoUATA va ival Tagivounuéva Katd algouoa OEIpd o€ oxé-
On PE TNV TIMA TWV QUTOKIVATWY, dNAadn Ta @TnvoTEPa TTPWTA. H VTOAN €ival:

curs.execute("SELECT * FROM cars ORDER BY price ASC")

ACiCel va onueiwBei 611 n augouaa Tagivounan "ASC" & xpeldleTal va dnAwbEi,
o€ avtiBeon pe TV @Bivouca "DESC" n otroia 1révToTe dNAWVETAL.

H tagivéunon utmopei va avagépetal g€ dU0 1) TTepicodTepa media. MNa TTapd-
oelypa, oTn deUTEPN avalATNON, TWV BEVIVOKIVNTWY QUTOKIVATWY, N EVTOAN Ba
MTTOPOUCE Va ATaV:

curs.execute("""'SELECT * FROM cars
WHERE fuel = 'Benzin'
ORDER BY firma ASC, Price DESC™")

Znueiwon: Ta oToixeia TG BA 1Tou dnpioupynoape, JTTOpoUE va Ta OOUUE UE
xprRon GAAwv TpoypapudTwy. Mia eUkoAn kal dwpedv AUon eival To TTpdobe-
10 SQLite manager TToU UTTOPOUME VO EI0AYAYOUPE OTO QUAAOUETPNTA 10TOU
Firefox. ‘Eva aAANo TTpOypaupa TTOU UTTOPOUME VA XPNOIUOTIOINOOUE, €ival TO
SQLite inspector. O1 eiIkbveg TTOU £X0UV XPNOIPOTTIOINBE OTO KEPAAQIO, Eival aTTO
10 TTPOYypaupa SQLiteManager Tng SQLABS, 10 oT110i0 €ival euTTOpIKG TTPOIOV,
OAAG e TTEPIOPIoHEVES BUVATOTNTEG, DlaTiBeTal EAEUBEPQ.
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Ta TPITTAG €I0ayWwYIKA Kal Ta " gival Icoduvaua Kal XpnaolpoTrolouvTal, Tav
Mia TTapdoTaon KataAauBavel TeplocOTEPES ATTO Hia YPAUUEG.

ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEQAAQiou

10.6 ApaoTnpIOTNTEG
ApaocTtnpidétnTta 1. ETavaAnTmikn dpacTnpidTnTa KEQaAaiou
MeAeTAOTE KAl EKTEAEOTE TO TTAPAKATW TTPOYPAUMA, OTTOU dnuioupyeital n Bdon

Aedopévwyv example2.db kal 0 TTivaKag users, 0 OTT0I0G TTEPIEXEI TO OVOUQ, TO
TNAEPWVO, TO mail Kal ToO CUVONUATIKO TwV XPNOTWV EVOG GUCTHUOTOG.

# Eiocaywyr Tou module sqlite3
import sqlite3
# Anpioupyia i dvolypa Tng Baong 'example2.db’
conn = sqlite3.connect('example2.db’)
# Anpioupyia Tou avTikeIuéVou cursor object
cursor = conn.cursor()
# "EAeyX0G av O TTivakag OV UTTAPYXEI 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 oTn Bdon
conn.commit()
# KAgiolpyo tng cuvdeong 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’

# Elcaywyn xprniotn 1 ge Xpron TEXVIKAG UTTOKATACTAONG JME EPWTNHATIKA
cursor.execute("'INSERT INTO users(name, phone, email, password)
VALUES(?,7,?,?)", (name1, phone1, email1, password1))

print 'First user inserted'

# Elcaywyn xpnotn 2

cursor.execute("INSERT INTO users(name, phone, email, password)
VALUES(?7,7,7,7)", (name2, phone2, email2, password?2))

print 'Second user inserted'

db.commit()

Mapatipnon: Z1n dnuioupyia Tou Trivaka, To Tedio mail dnAwBnke unique, on-
Awaon tTou emRdAel To KABe mail TTou eicdyeTal va gival dIAPOPETIKO.
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10.7 EpwTtiioeig

1. MNMwg eicayovTal evioAég TN sqlited péoa oe Kwdika Python;

2. Mg trola evToAf PTTopoupe va dnuioupyAooulE pia Kevr) Bdon dedouévwv
pe 6voua trade.db;

3. Mg TT0IEC EVTOAEG KWOIKA UTTOPOUME VO dNUIOUPYNOOUKE évav Trivaka
customers pe atoixeia 1o AFM, Name, City kai Phone otn BA trade.db;

O1 erépeveg epWTAOEIS - aoknoelg avagépovTtal atn BA trade.db kai €101k6-
TEPQ OTOV TTivaKa customers.

4. Mg TT010 EVTOAN UTTOPOUE Va €I0AYOUE OTOV TTivaka customers Tov TTeAd-
TN pe oToixeia 012231212, Dimou Manolis, Athens, 212456789120;

5. Na eicaxBei emmmAéov o meAdTng 0123456789, Gatos Nikos, Athens,
212923876543. ETriong va tpotrotroinBei n méAn (city) Tou TeAdTn Gatos
o¢ Larisa.

6. Na diaypag@ouv 6Aol o1 TTeEAETEG TTOU WG TTOAN (city) €xouv Tnv TiuA Athens.

10.8 EpyaoTnploKéG AOKAOEIG

1. AnuioupynoTe pia Baon dedopévwy pe dvoua school.db

2. Eiodyete €va Tivaka ue évopa students, o otroiog Ba TTepIEXEl OTOIXEIO
TWV PadnTwv TNG TENG 0aG, ETTIAEYOVTOG £0€IC TIUEG YIa TO TTARBOG Kal ToV
TUTTO TWV OTOIXEIWV.

3. EiodyeTe Ta aTOIXEIO EVOG HABNTA KOl GTN OUVEXEID €I0AyETE, OAa padi, Ta
oToixeia 9 GAAwvV padnTwv.

4. TpotroTroIoTe KATTOIO aTTd TO OToIXEIO EVOG WabnTh, OTTWG yia TTapadely-
pa Tn d1elBuvaon 1 To TNAEPWVO TOU.

5. AlaypdayTe éva padnTn.

6. Epgaviote 6Aoug Toug HabnTég TagivounuEVOUS wG TTPOG TO ETTIBETO TOUG.
Epgaviote ¢avd 6Aoug Toug paBnTég TagIVOUNPEVOUG WG TTPOG TO OVOUG
TOUG.

Zovoyn

2710 KeQAAaIo auTd yvwpioaue Tn xprion Tng BIBAIOBAKNG sqlite3, TTou eTTITPETTE!
TN XprRon evioAwv 1ng SQL o¢ mrpoypdpuara Python. MNMapoucidoTnke To Zxeol-
akO MovTéAo Aedopévwv TTOU XPNOIKOTTOIEITAI EUPEWGS OTIG BACEIS DEDOUEVWV
Kal ol Baoikég evioAéG TG sqlite3 yia Tn dnuioupyia piag BA. 21n cuvéxeia ma-
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POUCIACTNKE N dnuIoupyia evOg A TTEPICCOTEPWYV TTIVAKWY Péoa oTn BA, kabwg
Kal Ol aTTapaiTNTEG EVTOAEG VIa TN diaxeipion piag BA. EvioAég, émmwg n INSERT,
yia Tnv eicaywyn dedopévwy oe trivaka, n UPDATE, yia Tnv TpoTToTToincn oTol-
x€iwv evég trivaka kal n DELETE, yia Tn diaypa®n Twv OTOIXEiwV VOG TTiVOKA.
MapouaoidoTnkav o1 KUPIOTEPES iIowg AsiToupyieg o€ pia BA, 0TTwe n avalntnon
Kal N egeavion oToixeiwv Tng BA, Asitoupyieg Tmou Bacifovtal o Tapallayég
NG evioAng SELECT. TéAog, Ba Trpétmel va onueiwbei 0TI AUCEIG oTa TTapadeiy-
HOTa, €CUTTNPETOUV EKTTAIDEUTIKOUG OKOTTOUG Kal OeV gival Ol BEATIOTEG..
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11. AvTIKEINEVOOTPEPNG MPOYPAUMATIONOG
Eicaywyn

2T0 KEQAAQIO QUTO QvATITUCCOVTAI Ol €VVOIEG TTOU A@POPOUV TOV QVTIKEIUEVO-
OTPEPH TTPOYPAPMATIONO.

>t B” 14¢n EMA.A. KOBWg Kal oTnv apxf Tou TTapovTog SIBOKTIKOU UAIKOU,
€iXe yivel yia gUVTOUN ava@opd OTOV QAVTIKEIMEVOOTPEPN TTPOYPAUMATIONO ME
TTapadeiyuarta. 1o KEQAAaIO auTtd Ba yivel euBABUVON OTIG OXETIKEG EVVOIEG KOl
e€doknan oTtn dnuioupyia KAGCEWVY Kal QVTIKEIMEVWY PE Xpron Tng Python.

A1dakTIKOi OTOXOI

MeTd Tn HEAETN TOu Ke@aAaiou Ba PTTopoupE va:
® QVOYVWPICOUME KOl VO KATOVOUACOUME XOAPOKTNPIOTIKA TOU QVTIKEINEVO-
OTPEPOUG TTPOYPANHATIONOU
e TTEPIYPAPOUNE TIG OIOPOPES TOU  AVTIKEIMEVOOTPEPOUG TTPOYPANHATICHOU
o€ oX€on ME TO DOPNUEVO TTPOYPAUMOTIONO
e dNpIoUPYoUE aTTAG QVTIKEIMEVA KOl KAAOEIG
e JIAKPIVOUNE TNV £vvola TNG KAGONG aTTO €KEIVN TOU AVTIKEIUEVOU
e avayvVwWPiCoupEe TO POAO TNG KANPOVOUIKOTNTAG KOl TOU TTOAUPOP@ICHOU OTh
dnuIoupyia ETTAVAXPNCIKNOTTOINGIUOU KWAIKA.
AEEeig kKAe1d1G

AVTIKEINEVOOTPEPNG TTPOYPAUHATIONOG, KAGoN, avTikeipevo, néBodog, KAnpovo-
MIKOTNTA, TTOAUPOPPICPOG, TTPOYPANUATIONOG 0dNYOUEVOS ATTO YEYOVOTA.

11.1 Avrikeipeva kai KAdoeig

Mpiv TNV €u@AvION TOU QVTIKEINEVOOTPEPOUG TTPOYPANPATIONOU, Ta TTPOYPAU-
HoTa dopouvTav TTAvVw oTnV 16€d TNG TTPOTEPAIOTATAG TWV EVEPYEIWV EVAVTI TWV
evvolwv/dedopévwv/ovtotnTwy. ‘ETol, TTepiypdeaue diadikaoieg Kal ouvapTh-
o€Ig TTou eTegepyddovTav Kal TpotroTTroloucav dedouéva, TIG OTToiEG BEWPOU-
oape dOMIKA oToIXEio Twv TTpoypauudTwy pag. O1 epapuoyég akoAouBouoav
10 AladikaoTiKé TTpoypaupaTiopd (procedural programming) Kal amoTeAOUVTAV
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a1rd akoAouBieg evioAwyv, eTTAVOAAWEIG, DOUEG EAEYXOU KAl UTTOTTPOYPAUMATA,
TTPOCEYYIoN 101IAITEPA AEITOUPYIKN OTIG TTEPICOOTEPES TWV TTEPITITWOEWV. Opwc,
oTav Kaveig aoxoAidtav pe Bdoeig dedouévwy A we TNV Texvnt Nonuoouvn,
yivéTav @avepd 0TI eGUTTNPETOUOE KAAUTEPQ MIO TTPOCEYYION BACIOUEVN OTNV
TTPOTEPAIOTNTA TWV EVVOIWV-OVTOTATWY £VAVTI TWV evepyeEiwv/diepyaciwy. ETri-
ong, 600 o1 EpapuoyEG YE BAon TO SIOBIKOOTIKO TTPOYPANMOTIONS YivovTav pe-
YOAUTEPEG KAl TTIO TTEPITIAOKEG, N TTapakoAouBnan, n 816pBwaon Kal n cuvThpnon
TOUG YIVOTOV OUOKOAATEPN.

Ti gival AoITTOV O QVTIKEIMEVOOTPEPAG TTPOYPAUUATIONOG Kal TTOU €CUTTNPETEI;

O AVTIKEIUEVOOTPEPNS TTPOYPAUUATIONOS aAAGlel TV €aTiaOn TOU TTPOYPAUNA-
TIooU atré 1iI¢ SIadIKATIES OTIC EVVOIEC. Z€ AUTEG AVABETEI XAPAKTNPIOTIKA, TA
oTroia ovopaloupe 1610TnTeC (attributes), kal Ta otroia emegepyddleTal yéow €l-
OIKWV OuvapTHOEWY TTou ovopddoupe peBddoug. Or 1810TNTEG dev gival AANEG
aTTO T OXETIKA PE TO AVTIKEIEVO Oedopéva, Kal ol uEBodoI aTToTEAOUV TTEPIYPA-
PEG EVEPYEIWVY TTOU QQOPOUV CUYKEKPIUEVA O€ AUTEG TIG 1810TNTEG. Me Ta B€éuaTta
auTd Ba aoXoAnBoUE TTEPICCOTEPO APYOTEPQ.

‘Exel evdia@épov va utrevBupiooupe 61 n Python, TTou €idape 0TI TTOAU KAAG
MTTOpEl va eEuttnpeThoel €va d1adIKaoTIKoU TUTTOU TTPOYPAMMATIONS, €ival aTn
Baon g uia avrikeipevooTpePns yAwooa. ‘ETol, o1 Baoikés BIBAIOBAKES TNG
g€xouv OounOBei pe avTIKEIEVOOTPEPN AoyikA kal 6Aa atnv Python atroteAolv
OTIYMIOTUTTA HIaG KAGONG 1) evog TUTTOU dedopévwy. MAAIoTa Kal ol TUTTol dedo-
MEVWYV AEITOUpYOUV OTNV ouaia aav KAAOCEIG.

Eicaywyn oTig KAAOEIG KAl TO AVTIKEIJEVA

Ti gival éva avTIKEIUEVO OTOV QVTIKEIMEVOOTPEPN TTPOYPAUMOTIONS; MoAU atTAd
gival éva avTIKEINEVO TNG TIPAYHATIKAG WG TTOU TO TTEPIYPAPOUUE PE XPron Kw-
oIka. lNa TTapadelypa éva avTIKEINEVO, TTOU yVwpiCouue OAOI aTTd TNV TTPayua-
TIKA ¢wn, €ival éva auTtokivnto. MNMwg dpwg Ba TTEPIypA@APE TO AUTOKIVATO TTOU
£XOUME OTNV OIKOYEVEIG Pag | avAKEL 0€ KATToIoV GAAOV, av Jag To {nToucav; Oa
AVAQEPAUE TTPOPAVWIG TA XAPAKTNPIOTIKA TTOU DIOBETEI, OTTWG YIa TTAPAdEIyUa
TN MAPKA TOU, TO HOVTENOD, TO £T0G KATAOKEUNRG TOU, TO XPWHA TOU, TA XIAIOUETPO
TToU €XEl KAvel, To TTO00 KooTifel. OAa auTd Ta XAPOKTNPIOTIKA AvAQEPOVTAl O€
OUYKEKPIPEVO QUTOKIVNTO, EVW UTTAPXOUV KAl XOPAKTNPIOTIKA, OTTWG O apIBPOg
TTAQICIOU, TTOU TO XOPAKTNPEICOUV PE HOVADIKO TPOTTO. 2TOV AVTIKEIUEVOOTPEDH
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TTPOYPANMATIONO, TO XOPAKTNPIOTIKA (attributes) evog avTikeipévou ovopalo-
vTal Kal 1I816TNTEG (properties).
Mia emméuevn epwtnon Ba utTopoloe va ival, T PTTOPOUME VO KAVOUUE UE EVQ
auTOoKiVNTO;
MTropouue va:

e eKIVOOUE

® TO EMMITAXUVOULE

e PpevAPOUE (VA TO ETTIBPOBUVOUNE) K.ATT.

210V AVTIKEINEVOOTPEQPN TTPOYPAUMATIONO, AUTEG Ol EVEPYEIEG OVOPALovVTal M-
00801 (methods). O1 yéBodol ETITPETTOUV OTA AVTIKEIUEVA VA KAVOUV DIAPOPES
EVEPYEIEG, HEOW TWV OTTOIWV, UTTOPOUNE VO EAEYXOUHE TIG IDIOTNTEG TOU QVTIKEI-
HEVOU, OTTWG VIO TTAPADEIYHA VA EAEYXOUME TNV TAXUTATA TOU AUTOKIVITOU.

Anuioupyia avTIKEINEVWV

Twpa TTou £xoupe dIEUKpPIVioEel TIG 1I016TNTEG, TIG HEBADOUG Kal TPOTTOUG yida va
puBuicoupe ) va aAAdgoupe TIG 1810TNTEG HEOW PEBOOWYV, TO EpWTNUA Eival: TTWG
OnUIoUpyoUuE TENIKA €va QVTIKEIMEVO OTOV AVTIKEIMEVOOTPEPN TTPOYPANUATIONO;
H atravtnon eival 611 éva avTikeiyevo dnuioupyeital atrd pia €101k EBodO TTou
OTNV QVTIKEINEVOOTPEPH 0poAoyia ovopdadeTal KATAOKEUAOTAS (constructor).
TNV TpayuaTiky wr, 0 KATOOKEUOOTHG Ba TAV N KATAOKEUAOTIKA YPANWI TOU
gpyooTaciou TTou Ba TTapAyaye TO auTokivnTo. & auTAv Tn diadikacia KaTa-
OKEUNG OpIoHEVA OTTO TA XAPOKTNPIOTIKA TOU QUTOKIVITOU Ba €iXaV OUYKEKPIE-
veg TINEG. Ta TTapadelypa: n ydpka B6a ATav TheCar, To povréAo A20, Ta XIAIO-
peTpa uNdEv(0) K.ATT. H avTioToixn d1adikagia OToV TTPOYPOUUaATIONO, dnAadn)
n amédoon aApXIKWV TINWY O€ 1010TNTEG EVOG AVTIKEIMEVOU TTOU dNUIOUPYEITA,
ovopdadetal apyikorroinon (initialization). OTTwg eipaoTe oiyoupol OTI N Cuyke-
KPIMEVN KOTAOKEUAOTIKA ypauun Ba apdyel TravTta auTtokivnta TheCar, T0tTOU
A20 pe pndév XINopETpa. ‘ETOI Kal 0TOV TTPOYPAPUATIONO, OTAV €VOG KATOOKEU-
Qa0TAG TTAPAYEl Eva QVTIKEIUEVO, YVWPICOUNE OTI OPICPEVES OTTO TIG 1I010TNTEG TOU
Ba £XOUv OUYKEKPIPEVEG TINEG. ZTA auToKivnTa yvwpilouue OTI uTTopoUluE va
TTapayyeiAoupe Eva OUYKEKPIPMEVO POVTEAO, TO OTTOIO OTN OTAVTAP £KOOON EXEI
OUYKEKPIUEVA XOPAKTNPIOTIKA, JTTOPOUNE OPwG TTAPAAANAQ va eTTIAECOUUE OpI-
OMéVa ATTO TA XAPOKTNPIOTIKA TOU, OTTWG YIA TTapAdelyda TIg CAvTeG Tou. Apa,
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OPIOUEVEG ATTO TIG IDIOTNTEG EVOG QVTIKEIMEVOU PTTOPOUV va KaBopIioTouv apyo-
TEPQ ATTO TN BACIKI) KOTAOKEUT TOU.

PuoIkd, a@ou utTapyel Mia 181K\ PEBOSOG N OTToI0 KOTAOKEUAEl AVTIKEIMEVA, N
OTTOI0 TTOPEPTTITITOVTWG OETPEUEI UV OTOV UTTOAOYIOTH, Ba TTPETTEl va UTTAP-
XEl KAl pia géBOBOG n OTToia VO KATAOTPEPEl T AVTIKEIMEVA QUTA KAl VO OTTE-
AeuBepwvel TV avtioToixn uvAun. H pébodog autrh ovouddetal atrodounTAg
(destructor).

Méxpl Twpa, YE TOV OPO AUTOKIVATO OKEPTOUAOTE CUVHRBWG éva ETTIRATIKO, KAEI-
01O auTokivnTo (sedan). H eTaipia dpwg Kataokeuddel EKTOGC atTd Ta ETTIRATIKA,
Kal opTnya Kal Aew@opeia. Ti yiveral, av BEAoOUPE va TTEPIYPAYOUNE KAl AUT(;
Mia Auon BéBaia Ba ATav, va TTEPIYPAWOUUE KABE €i00G WG EEXWPIOTO AVTIKEIJE-
vo. Oa dIaTTIOTWVAKPE OPWG, OTI OAA QUTA TA AVTIKEIPEVA £XOUV KOIVEG I810TNTEG,
yIa TTapadelypa 0Aa £€xouv TpoxoUG Kal OAa £XOuV KoIVEG HEBGOOUG, OTI OAa ETTI-
Taxuvouv Kal gpevdapouv. Ae Ba ATav Aoyikd Kal atrodoTIKO va KAVOUE TNV idia
gpyacia yia KABe £va avTIKEINEVO XWPIOTA.

Mia AUOT TTOU XPNOIUOTIOIET O QVTIKEINEVOOTPEPNG TTPOYPOUUATIOUOG Eival n dn-
MIoupyia evog TPoTUTTOU e OvOoua OxnLa, TO OTToI0 £XEl OAEG TIG 1IB1IOTNTEG KAl
TIG HEBGDOUG TTOU €ival KOIVEG PHETAEU TWV ETTIBATIKWY TWV QOPTNYWV KAl TWV
Aew@opeiwv. AuTd Ta TTPOTUTTA TTOU CUYKEVTPWVOUV Ta KOIVA OTOIXEIa GAAWV
QVTIKEIWEVWY, €XOUV éva €IBIKO Ovopa Kal ovopdadovTal kKAdoelg (classes). Ol
KAGQOEIG JOG ETITPETTOUV VA YVWPICOUUE TTPAYUATA VIO QVTIKEIMEVA TTOU OKOUA
dev £xouv dnuioupynBEi.

IMOAAEG TTPOOEYYIOEIG TOU QVTIKEIMEVOOTPEPOUG TTPOYPANMATIOPOU apxi¢ouv
atrod TIG KAAOEIG TIG OTTOIEG TTPOCONOIACOUV PE TO OXEDIO EVOG AUTOKIVIATOU 1) TO
QPXITEKTOVIKO OX£D10 VOGS OTTITIOU. EQapuolovTag auTtd 10 ox€DIO, JTTOPOUUE Va
ONUIOUPYNOOUNE AVTIKEIPEVA, YIa TTAPAdEIYUA AUTOKIVNTA i OTTITIA, TTOU £X0OUV
Kolvd oToIxEia, aAAG dla@Epouv Kal o€ TTOAAG. ETIG KAAOEIG EVOWNATWVOVTOI KAl
Ol KATOOKEUOOTEG TWV AVTIKEIMEVWV.
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MNa va katavorjooupe KAAUTePa Tn SI0QOPE PETAEU KAACEWVY KAl QVTIKEINEVWY,
Ba XPNOIYOTTOINCOUKE TO AYOTTAHEVO TTAPABEIYHA OTOUG TTPOYPANMKOTIOTEG, TNG
TAPTOG. 2€ AUTO N KAAON TAPTA gival PIa ouvTayn yia TAPTEG. AV TNV €XEIG, UTTO-
PEIG va PTIALEIG TAPTEG, OPWG, OO0 £XEIG HOVO TNV OUVTAYK, DEV EXEIG TAPTA VIO
va TN Qag. To QVTIKEIMEVO TAPTA €ival YI «TTPAYMOTIKA» TAPTA, MIA UAOTTOINON
TNG CUVTAYNG JE OUYKEKPIYEVA XAPOKTNPIOTIKA, EVW UTTOPOUME VA £XOUNE TTOA-
AG DIOQOPETIKA AVTIKEIMEVA TAPTEG KATOOKEUATWEVA WE TNV idl0 ouvTayr).

Av Eavayupiooupe oTo TTAPAdEIYUA PAG, EXOUNE PIa KAGon TToU ovouddeTal Oxn-
MO Kal TTEPIEXEI TIG KOIVEG 1I010TNTES KAl PEBOBOUG TwV TPIWV TUTTWV OXNUATWV.
AuTr) n KAdon, ovopdadetal kKAGon yovéag (parent class) kal ol TPEIG TUTTOI TWV
OXNMATWYVY aTToTEAOUV TIG UTTO-KAGOEIG (subclasses). Eival onuavTiké va Tpooé-
goupe OTI o1 KOIVEG 1816TNTEG Kal pEBodOI opidovTal poévo otnv KAdon yovéa. Ol
UTTOKAAOEIG (KAdoeIg TTaidId) auTopaTa, £Xouv TIG idIEG 1I810TNTEG Kal HEBOOOUG,
XWPIG va gival armapaitnTo va TIg opicouue Eavd. AuTr, n yeTaBifaon 1I81I0TATWY
Kal ueBddwv ovopdaletar KAnpovouikoTnTa (inheritance). Ze k&Be UTTOKAGON
opi¢ovTal o1 1IB1I6TNTEG Kal 01 HEB0dOI TTOU dEV KAAUTITOVTAI OTTO TNV TTATPIKI KAG-
on.

ETtriong 1Tapatnpoupe OTI T QVTIKEIMEVO TTOU OVAKOUV OTIG TPEIG UTTOKAACEIG
KAvouv O0Aa 10 id10, peTa@Eépouv AToua Kai €idn, aAA& he Eva dIapopPETIKO TPOTTO,
QAIVOUEVO TTOU OVOUACZETAI TTOAUMOPQPIOHOG (polymorphism).

Opioudg kKAdong otnv Python

O opiopég wiag kAGdong otnv Python eivar Tapduolog pe Tov autév PIag ou-
vapTNONG, TTOU YVWpPIcaUE oTa TTponyouueva ke@dAaia. Mévo TTou, avTi yia Tn
AEEN def, xpnoiuotroioUue TN Aéén kAeidi class. MNa apddeiyua, av BEAoupe va
opiooupe TNV KAGon OXNHO JE OPIoUEVEG IBIOTNTEG KAl EBGDOUG, aTTd QUTEG TTOU
ava@épape TTapaTrdvw, N auvtagn civai:
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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

MapaTtnpoupe OT1 o1 18I0TNTEG TNG KAAONG €10GyovTal O€ Pid 1I81aiTEPN OUVAPTNON
TNV__init__wg¢ Tapduetpol. H ouykekpiyévn €XeEl YIa 1I8IAITEPOTNTA OTO OVOUQ,
aQOoU apyicel kal TeEAEIWVEl PE DITTAEG KATW TTaUAeg " ". Ta TN peTaBAnTh self
TTou eP@avicetal otnv KAdon, Ba pIAfoouue apyoTepa. TEAog, o1 pEBodol TG
KAQOoNG, £€XOUV TN HOP®r CUVAPTACEWY, TOTTOBETOUVTAI OPWG, HEOT OTO CWHA
NG KAdoNG.

AgG doUE TTI0 AVAAUTIKA TI ONUAiVOUV T TTOPATTAVW.

11.2 ZriypidTUTTa (QUTOMATH APXIKOTTOINGCN AVTIKEIMEVWV)

TNV Tponyoupevn TTapdypago opicaue Tnv KAaon Vehicle n otoia Teplypdoeel
TNV évvola Tou oxnuartog. H Utrapén tng KAGong 0 onuaivel Kal TNV autouaTn
UTTapén €vog AVTIKEIMEVOU QUTAG TNG KAAONG. Znuaivel Jovo OTI UTTAPXEl ATTAWG
N TTEQIYPAP UE TNV OTTOIA JTTOPOUNE VA ONUIOUPYHCOUE TETOIO/O QVTIKEIEVO/.

To apyxIkd TUAPA KWOIKA 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 uéEBOdOG TTOU ATTOTEAEI TOV KATAOKEUADTH) TWV AVTIKEIMEVWY KAl KAAEITAI
etTiong péBodoc¢ apyikorroinong Tiuwy. NMapatnpoupe OTI divel TIHES OTIG 1ID16TN-
TEG TOU QVTIKEIMEVOU TTOU OpPICoVTal OTIG TTAPANETPOUG TNG _ init__. Kavovika,
MTTOPOUHE VO OPICOUNE EMPEIC T ovOUATA TWV PEBOBdWY, OAAG UE TO OVONO _
init__, n y\wooa avtiAauBéverar 6t gival pia pEBod0G KATaOKEUAOTAG Kal £TOI
KaAeiTal autépaTa Ye KABe véa dnuioupyia avTikeiyévou, TUtTou Vehicle.

MNa va dnuioupyAcoUPE £va TETOIO AVTIKEIMEVO TTPETTEI VA KOAEOOUUE TNV KAGON
Vehicle, pe opiopata f TIHEG yia KGBE pia atTd TIG IDIGTNTEG TOU AVTIKEIPMEVOU TTOU
QVTIOTOIXOUV OTIG TTAPAUETPOUG TNG PEBOBOU__init__. 2TO QVTIKEIMEVO TTOU dNnuI-
oupyeital divoupe £va dvopd, OTTwG yia TTapadeyua:

mybeetle = Vehicle('yellow', 2000.00, 4, 80).

‘Exoupe Twpa dnuioupynoel Eva oxnua Kitpivo, pe TR 2000 gupw, TEOOEPIG
Tpoxoug kai Taxutnta 80 xIANIdueTpa TNV wpa. To évoud Tou civar mybeetle.
To mybeetle sival éva avTikeipevo, avikel otnv kKAdon oxnua (Vehicle) kai éxel
OUYKEKPIPEVEG TIMEG VI TIG I81OTNTEG TOU OXNHATOG, AUTEG TTOU OPICOUE PE TNV
KAfon TnG. ‘Eva T€To10 avTIKEiuevo ovouddleTal OTIYMIOTUTTO TNG KAAONG.

Agev KaAéoape ovoUaOoTIKA TN HEBODO _init__, atrAwg KaAéoape Tnv KAAOT oxe-
00V WG ouvaPTNON, HE TIG TIUEG TTOU AQOPOUV TO AVTIKEIUEVO TTOU BEAOUNE va
ONUIOUPYACOUE YIa TIG 1IB10TNTEG TNG KAAONG, OTTWG QUTEG EU@AVICOVTAl WG [E-
TaBANTEG TNG HEBGDOU.
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H xprion tng rapapérpou self

H self gpgaviletal wg TpwTn TTAPAPETPOG 0 OAEC TIG HEBOOOUG TNG KAAGONG
(&eite oTNV TTPONYOUNEVN TTAPAYPA®O). AUTA N TTAPAUETPOG ETTITPETTEI OTN ME-
Bodo va avagépeTal oTo idI0 TO AVTIKEIMEVO Kal OXI o€ OAOKANPN Tnv KAdon,
TPAYHA TTOU TOUAGXIOTOV IOXUEI OTN YEVIKA TTEPITITWOT. TotmoBeTwvTag 0T self
TO GVOMQ TOU AVTIKEIYEVOU, Dlac@aAifoupe OTI hia HEB0DOG TTou Ba KANBEi péow
evOG avTikeIpévou, Ba emdpdoel JOvo o€ auTo.

ZUyKekpiyéva, pe Jia KAAon, 6Tmwg N mybeetle.accelerate(10), evepyotroioUue
TIG 0dnyieg TNG PeBGOdoU accelerate yia 10 avTikeipevo mybeetle. Ze auth Tnv
mepiTrtwon n def accelerate(self, amount) avtiAapBaveral wg self To mybeetle.

Apa, 6tav ypagoupe def accelerate(self, amount) kai yetad divoupe odnyieg,
QuTo TTOU gvvoouUE ival “opioTe TTWG Ba eQapuooelIg TNV accelerate, o€ 611010
avTikeipevo TNg KAGdong Vehicle Tnv kaAéoel”. Kal uhoTtroloupe e autdv Tov Tpo-
0 TNV aU&non TaxuTNTaG OTO OUYKEKPIKMEVO AVTIKEIMEVO, OTNV TTEPITITWAT HaAG,
oto mybeetle pou. Mpooox!!! H AéEn self dev atroteAei deopeupévn Aégn NG
python aAAd pia cUuBacn PETAgU TwV TTPOYPAUHATIOTWY TNG YAWOOOG.

H 1diaitepoéTnTA TNG HEBOOOU __init__

Ag emoTpéWoupue Twpa oTo Adyo TTou dev KaAouue dueca Tnyv idia Tnv pébodo,
0AAG, auTr KaAeiTal Euueca péoa atmo KANon TN kKAdaong. O Adyog yI' auTo eival
OTI OTO TTPOYPAPKAE POg oTTavia, yi' autd, Ba BeArjooupe va avagepbouue o€
oTroladATTOTE 1816TNTA 1 PEBOSO TNG KAGONG yevika. 'ETal, étav avagepOuaoTe
oTnVv KAGon, TTépa atmod Tov opIioPo NG, BEAoupe va eipaoTe BERaIol OTI EXOUlE
ONUIOUPYAOEI £Va AVTIKEIMEVO OTO OTTOI0 Ba epapudaouue HeBOdOUS TN KAGONG
TTAvVW OTIG 1I816TNTEG Tou. OTTOTE, dTAV KOAOUUE TNV KAGOT, £XOUME QPOVTIOE! va
KaAgital n péBodog-ouvapTnon apxikoTroinong _ init_ n oTroia KaTaoKeudadel
avTIKEipeva, AGyog yia Tov oT1Toio N HEB0doG _ init_ ovopAdeTal KATOOKEUQOTHG.
®duoikd, hye Paon Ta TTapaATTAvw, n xpron tg self otnv __init__ €xer Aiyotepo
vonpa ato o1l o€ AAAEG HEBODOUG. ZTIG UTTOAOITTEG AVOPEPETAI OTO AVTIKEIUEVO
MEOQ aTTO TO OTTOIO KAAEITAI, VW £0W AVOPEPETAl OE £VA QVTIKEIMEVO TTOU Ka-
Taokeuddetal Twpa. Ouwg, auth N Pikpr apapia atrd TTAeupds AoyIKAG KAVEL TN
CwN Pag TTIo EUKOAN.
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ZnuUavTikG gival éTav opifoupue KATOOKEUAOTEG, va BuuduacTe 0TI KAOE 1816TNTA
TTOU XpnoIdoTTolEiTal aTTO AAAEG HEBODOUG, TTPETTEI VA OPXIKOTTOIEITAI, TTPIV XPN-
oigotroinBei. O 1o €UKOAOG TPOTTOC yia TNV atro@uyn AaBwyv eival, va opifovTai
OAeg péoa otnv __init__, kKaBwg dev uTTépxEl TPOTTOG, VA TTOUUE OTO TTPOYPANUA
va TpECel dUO PeBBOOUG yia apyikotroinan. Ag douue éva TTapdadeiyua mpoBAn-
HaTIKG opIouévne KAQong:

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

21NV KAdon Vehicle1 apyikotroloUvTal oTnv __init__ OAeg o1 1810TNTEG, KTOG ATTO
TNV TaxutnTa (speed) Tmou apxikotroigital oTnv set _speed. To TpoRANUaATIKG
€dW gival 611 01 akOAouBeg dUO YPAUPES KWOIKA 0dnyouv o€ TTPORANUA, agou
yiveTal ammotreipa va JeTaBANBei n TaxUuTnTa TTOU eV £XEI APXIKOTTOINOEI:
betty=Vehicle1(‘yellow’, 2000.00, 4)

betty.accelerate(10)
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Etmopévwg, n apyikotroinon 1I8I0TATWY £€w atmd Tnv __init__ odnyei eUkoAa o€
Aoyikd AGBn. Puoikd, autd dev pag eUTTodilel va OpicOUUE e TETOIO TPOTTO TNV
KAGQON pag, aTrAd attaiTei 1Id1aiTepn TTPOCOXA OTNV ApXIKOTToinon. Ag OOUUE TTWG
XEIPICOPOOTE HIa TETOIQ TTEPITITWOT], OTO ETTOUEVO TTAPADEIYUA.

ApxikoTtroinon I1I81I0TATWY AVTIKEIMEVWV

O1wg £xoupe AN ava@épel, TIG TTEPIOTOTEPES POPES BEAOUUE o1 110TNTEG DIa-
QPOPETIKWY QVTIKEIMEVWY VO €XOUV DIAPOPETIKES TINEG. AG DOUE €va TTIO OAOKAN-
PWHEVO TTapPAdEIVUQ.

Oa dnuioupynooupe pia KAGon pe évoua dog tmou Ba éxel TIg 1810TNTEG breed
(pdToa), size (uEyebog), color (xpwua) Kal TIC HeBAdOUG eat (Tpww) kal bark
(youyiCw). Z1n ouvéxeia Ba dnuioupyriooupe dUO OTIYUIOTUTTA TNG KAAONG, apxI-
KOTTOIWVTAG TIG IBIOTNTEC TOUG Kal Ba KAAETOUE TIG HEBOGOOUG 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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Omwg egnynoaue kal vwpitepa n dAAwon self.breed = breed amoBnkevel Tnv
TIUA TNG TTapapéTpou breed, wg Tiun TNG avtioToiXNg IBIGTNTAG TOU AVTIKEINEVOU
TToU KGAeoe TNV __init__. H KATaoKeUR TwV AVTIKEIMEVWY PaAg YiveTal €dw OTIG
OUO TTPWTEG YPAMMPEG PETE TOV OPIOUO TNG KAAONG. H apxIKoTToinar Toug Opwg
TEAEIWVEI EKET TTOU TEAEIWVEI O KWAIKAG TTou ypdwape! Aev TTpéTrel va TTapeuBAA-
AoupE KATTOIO EVTOAR TTOU VA a@opd éva atrd Ta U0 auTA OTIYHIOTUTTA avAPEST
OTIG TEOOEPIG TEAEUTAIEG YPOAUMES TOU TTAPADEIYUATOG HOG.

MNa va pnv dnuioupyouvtal TETola TTPORAAUATA N OWOTH TTPAKTIKA gival va di-
VOUE QPXIKN TIUA 0€ OAEG TIG IDIOTNTEG TWV AVTIKEINEVWYV WIAG KAAONG péoa aTnv
__init__. H apxikotroinon Twv IBIOTATWY TWV QVTIKEIMEVWYV £EW aTTO TNV __init__
OTTOTEAEI KOKHA TTPOKTIKY KAl Ba TTPETTEI VA ATTOQPEUYETA.

ApaoTnpidTNTA EPTTESWONG TTAPAYPAPOU
Aiveral n TapakdTw KAdon:

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. Molog €ival o kataokeuaaoTAS (constructor) TNg KAGoNg;

2. Na kataypdyete TIG 1I816TNTEG TNG KAGONG, TIG nEBGdOUG TNG, KABWG Kal TIG
EVEPYEIEG TTOU TTPAYUATOTTOIOUV.

3. Na mpooBéoeTe TIG 1ID10TNTEG color Kal year TTou avTITTPOCWTTEUOUV TO XPW-
MO Kal TO €T0G KUKAOQOPIOG TOU AUTOKIVIATOU AVTIOTOIXO KAl VA OPXIKOTTOI-
oUvTal OTOV KATOOKEUAOTH).

4. Na aAAdgeTe TN HEBODBO turn, €101 WOTE VO BEXETAI WG TTOPAUETPO HIA OUU-
BoAooeipd TTou opilel av To auTokivnTo Ba oTpiyel apioTepd f deid.
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5. Na dnuioupynoeTe Ta TTAPAKATW OTIYUIOTUTTA TNG KAAONG:
I. AvTikeipevo e dvoua convertible kal ydpka “bmw”, xpwua “padpo” Kai
£€10G KUKAOopiag “2013”.
II. AvTiKeipevo pe dvoua sedan kal Papka “toyota”, xpwua “KOKKIVO” Kal
£10G KUKAOQOpiag “2009”.
6. Na kaAéoete TNV KATGAANAN p€EBOBO, WOTE TO avTIKEiWEVO convertible va
oTpiyel deCId.
7. Na KaAéoeTe TNV KATAAANAN u€B0BO, WOTE TO AVTIKEIMEVO sedan va TPEXEI
Me 90 xIMwpa.

11.3 1816TnTEG KOl M€BOBOI

Omtwg avagépape NdN o€ TTponyouuevn Tapdypa@o, Ta AvTIKEIYEVaA gival ou-
YKEKPIMEVEG OVTOTNTEG TTOU XApaAKTNPidovTal aTTd IBIOTNTEG KAl JTTOPOUV VA EKTE-
AOUV OUYKEKPIUEVEG EVEPYEIEG.

Ag BupunBouue pepika TTapadeiyuara:

‘Evag okUAOC £xel TIG IDIOTNTEG QUAO, pdTOoq, XpWUA K.ATT. KAl UTTOPEI VO EKTEAEI
OI14QOpEG eVEPYEIEG, OTTWG Va TPEEEN, VA yauyioel, va Qacl.

‘Eva aurokivnTo £xel TIG 1I010TNTEC Xpwua, UAPKA, UOVTEAO K.ATT. KAl UTTOPEI va
eKTEAET DIAQPOPES evEPYEIEG OTTWG VO TOEXEN, VA aTauaTAEl, va OTPIPEl.

O1 evépyeiec Tou utropei va kaver éva avrikeiuevo ovouadlovrai uéBodor kai dev
givai Tirore GAAo TTapd CUVAPTHOEIS TTOU QVAKOUV O€ VA AVTIKEILIEVO.

Opi1op6g 1810TATWYV (attributes)

>tnv Python, pia 1816TNTa ptropei va dnpioupynBei péoa otnv KAGon ypapovTtag
TNV TTPOTACN: Ovoua 1810TNTAS IOV e TNV EMIOUUNTA TIUN TTOU BEAoUuE va ExEl.
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Mapdadeiypa

class C: #Onuioupyoupe TNV KAacon C
classattr = "attr on class"

Opwg pia 1d16TnTa uTropei va dnuioupynBei Kal aTTd TO OTIYMIOTUTTO (AVTIKEIMEVO)
NG KAAONG YPAPOVTAG TO OVOUQ TOU AVTIKEIUEVOU, TEAEIA, TO dvoua TNG 1I816TN-
TAG, iOOV hE TNV TIUN TTOU BEAOUPE va TTAIPVEL.

Mapdadeiypa

class C: #Onuioupyouue TNV KAGon C
classattr = "attr on class"

>>> cobj = C() #OnUIOUPYOUUE TO AVTIKEIPIEVO Cobj
>>> cobj.instattr = "attr on instance"

# opiCoupe pia vEQ IDIOTNTA VIO TO QVTIKEIMEVO KAl BiVOUME TIUN

NMpdéoBaon o€ 1810TNTEG AVTIKEINEVWV

Mpokelyévou va atroKTACOUUE TTPOCRACN OTIG IBIOTATEG TWV QVTIKEINEVWYV TTOU

OnNUIoUPYROAUE, XPNOIUOTTOIOUWE TO Aeyduevo dot notation. AnAadn:
Ovoua_QavTIKEIMEVOU.1010TNTA

Mapdadeiypa

class C: #Onuioupyoupe TNV KAaon C
classattr = "attr on class"

>>> cobj = C() #ONUIOUPYOUUE TO AVTIKEIPEVO
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 AVTIKEINEVO OTO OTTOIO AVAPE-
peTal N PeTaBANTA cobj kal TTépe TNV TIA TG 1816TNTOG classattr’.

Opiopog peBOd WV

O1 péBodol gival onPacioAoyIKG idIEG PE TIG OUVAPTAOEIG, GAAG uTTdpyxouv dUO
OUVTAKTIKEC DIAQOPEG:
e O1 yéBodol opifovtal péoa oToV OPIoHUO PIOG KAAONG, TTPOKEINEVOU VA YiVEl
Oa@nG N oxéon METALU TNG KAAoNG Kal TnNG puebddovu.
e H ouUvtagn yia Tnv KARon piog peBodou gival dIaQopeTIKr) atrd Tn ouvTagn
yla TV KAfon Jiag ouvaptnong.
Q¢ utroypagn opileTal To Gvoua, Ta opigUaTA KAl N TIUA ETTIOTPOPAS TNS HEBO-
dou.
O1 yéBodol opifovtal péoa oTnv KAAoN, XPNOIMOTTOIVTAG TNV idia oUvTagn TTou
XPNOIYOTTOIOUYE, yia va opicoupe pia ouvapTtnon (BA. ke@dAaio 7). Autd pe Tn
dlapopd OTI TTAVTA N TTPWTN TTOPAPETPOG TTPETTEI VA €ival TO OTIVUIOTUTTO (QvTI-
Keipgevo) TNG KAAoNG Tou oTToiou N PéB0dOoG KaAsital. ETTeIdr) TO AVTIKEIYEVO TTOU
KaAei dev gival TTPOKATABOAIKA yVWOTO, XPNOIUOTIoIOUKME 0Tn Béon Tou [ia TTa-
PAUETPO TNV OTToI0 ovopdgoupue TTavta e 1o ovopa self. Mg autdv Tov TpOTTO,
n Python yvwpilel o€ 11010 avTIKEiPEVO avAKel N HEBODOG TTOU KAAEITAI KOl TTOIOU
QVTIKEIYEVOU TIG 1810TNTEG AANACEL.

Mapadeiypa

class C:
classattr = "attr on class"
def my_print(self):
print "my attribute is ", self.classattr
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MpéoBaon og pedd6doug

Mpokelyévou va aTTokTAoOoUE TTpdcRacn aTig HEBOOOUG TwV AVTIKEINEVWY TTOU
OnNUIOUPYNRCAUE, XPNOIUOTTOIOUKE TO Aeyouevo dot notation. AnAadn:

Ovopa_avTiKeINEVOU.uEB0DOG()

Eival @avepd o611 o1 péBodol autég opifovtal oTnv KAAon, aAAd 6Tav kaAouvTal
aA@OPOUV TTAVTA £va QVTIKEIPMEVO 1] OTIYUIOTUTTO.

Mapdadeiypa

AnuioupyoUue €va QVTIKEIMEVO TNG KAAONG TTOU OPiCANE OTO TTPONYOUNEVO TTA-
paderyua:

>>> cobj = C ()
2Tn ouvéxela, Kahoupe TN PéBodo my_print TOU AVTIKEIMEVOU WG €ENG:

>>> cobj.my_print()
"my attribute is attr on class"

Mé£Bodol TTou dev a@opoUV OTIYMIOTUTTA
Mia 181aitepn TTEpITTTWON PEBOSOU €ival o1 AeyOueveg oTaTikéG péBodol. 210

Tapddelyua TG KAGong okuAog (Dog) eixaue Tn péBodo bark().

class Dog:

def bark(self):
print "l am barking "

AveEGPTNTA UE TO TTOIO OTIYMIOTUTTO KOAEI T ouvAapTNOn, To atmoTéAecpa Ba eivail
10 i610 £€T01 OTTWG TNV £XOUNE opioel, Jia OAAWON Tou EKAOTOTE OKUAOU OTI yapyi-
Cel. e auth TNV TTEPITITWON N TTapdueTpog self eival epiTtr. MNa va 10 KAvouue
auTé 0aQEg £xoupe €va €10IKO dIaKPITIKG, To @staticmethod, TTou TTponyeital TG
ouvdapTtnong. 'ETol o opiouog yiveTai:
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class Dog:

@staticmethod
def bark( ):
print "I am barking "

Mia péBodog ue 1o dlakpITikG @staticmethod gival otnv TTPAgN pia KAAOIKY ou-
vApTNON TNV OTToIa WG €XOUNE TOTTOBETAOEI HECQ O€ PIa KAGON. Z€ TTEPITITW-
on PIag UTTOKAAONG TToU KANPOVOED TNV KAAoN (deg TTOMEVN TTAPAYPAPO), O
0opIouOGG Oev eTnpedleTal Kal pével akpIBWGS o idI0g TTou opioTNKE oTNV KAAO.
BéBaia, epdoov xpnoigotroifoouue 10 dIakpITIKO @staticmethod, &¢ xpnoipo-
TTOIOUE TO QVTIKEIUEVO WG TTAPANETPO.

MTtropouUue €miong, va XpNOoIWOTTOINCOUME pia PéBodo KAAong, HEow Tou dia-
KpITIKOU @classmethod. Oco dev aoxoAoUPaoTe Pe UTTOKAAOEIG KAl KAnpovo-
MIKOTNTA, pIa HEB0DOG KAGONG AciToupyei OTTWG Hia oTaTIKA HEB0DOG. Ouwg pia
MEBOBOG KAAONG cival KAnpovounRoiun Kai apa, av KAnBei atrd pia uttokAdon, 6a
a@opd autr). Na Tov opICUO PIag PeBOdouU KAGoNG TTEPVANE WG TTPWTN TTAPAE-
TPO TNV KAGOCH, QVTi TOU QVTIKEINEVOU, UE TN DECHEUNEVN AEEN CIS TTOU EVVOET TNV
KAGGON TTOU TNV KOAEI.

MepioodTEPO VONUA £XEl N XPrion HEBOdwWY KAGCONG OTAV XPNOIKMOTTOIOUME KAN-
POVOUIKOTNTA (DEG ETTOMEVN TTAPAYPAPO), UE HIO ouvVNBICUEVN XPAON va gival n
TTapaKoAoUBNan Tou apIBPoU Twv CTIYMIOTUTTWY 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

XapakTnpIoTIKG: KAnpovouikéTnTta, NMoAupop@Iouog
11.3.1 KAnpovouikétnra (Inheritance)

To 1Mo oNPavTIKO XapAKTNPIOTIKO TOU AVTIKEIUEVOOTPEPOUG TTPOYPANPATIONOU
gival n kAnpovouikotnra.

KAnpovouikétnta (Inheritance), ovopddetal n 1810TNTA TWV KAGOEWYV VA UETO-
BiBalouv TIg 1IB1I6TNTEG TOUG O€ VEEG KAATEIG, TTOU AéyovTal KANPOvOuol i utro-
kAaoeig. O1 UTTOKAGOEIG JTTOPOUV VA ETTAVAXPNCIYOTTOINOOUV TIG METARIBACIUES
MEBOSOUG Kal 1IB16TNTEG TNG KAGONG atmd TNV OTToia KANPOovououUv, aAAG Kal va
TTPOOBECOUV BIKEG TOUG.

XpnoigotrolwvTtag Aiyo 1o etTionun opoAoyia, Aéue 0TI N KAAoN TTou opideTal
TpWTN gival n Baoikn kAdon (base class) kail n KAGan mou kKAnpovouei Tn Ba-
oIk KAdon gival n mapdywyn kAdon (derived class). EVOAANOKTIKA, o1 BACIKEG
KAGQOEIC ovopdlovTal KAl UTTEPKAATEIC, EVW OI TTAPAYWYESG KAAo€IG ovouddovTal
UTTOKAQOEIG.

ZTIYMIOTUTTO TWV UTTOKAACEWY PTTOPOUV va XpNalpoTToinBolv 6TTou atraitouvTal
OTIVMIOTUTTA TWV UTTEPKAGOEWY, £QOCOV N UTTOKAGON €ival, KATA KATTOIOV TPOTTO,
Mia o €eIdikeupévn ekdoxr TNG UTTEPKAGONG, aAA& TO avTioTpo®o Oev IoXUEI.
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Mapdadeiypa kKAnpovopikéTNTag, €ival pia utrepkAdon Vehicle (=Oxnua) kai ol
Ouo o e&e1dikeupéveg uTTokKAdoeIg Tng Car (=AuTtokivnTto) kal Bicycle (=lNodn-
Aato), o1 oTToiEg AéuE OTI KANPOVOUOUV OTTO QUTAV.

ATIO pia UTTOKAGON PTTOPOUV VO TTPOKUWOUV VEEG UTTOKAACEIG TTOU KAnpovo-
MoUV atrd auTAV, PE OTTOTEAECHUA WIa IEpapyia KAGOEwWV TTou ouvoEovTal JETAEU
TOUG, "avd yevid", ue OXE0EIG KANPOVOUIKOTNTAG. [Na TTapadelypa, dUo UTTOKAG-
o€Ig TNG KAdong Car (Autokivnto), eival n Convertible (avoiktd) kai n Sedan
(KAgioTOU TUTTOU).

"evIKOTEPQ, N KANpOVouIKOTNTA XPNCILOTTOIEITAl OTAV EXOUNE LI IEpAPXIa avTi-
KEIMEVWY TA OTTOIA TTNYAiVOUV QTTO TO YEVIKOTEPO OTO EIOIKOTEPO. XOAPAKTNPIOTIKO
Tapddelyua, gival To TTponyoupevo TTou avagépaue (Oxnua = Autokivnto =
KAgioToU TOTTOU).

Av peAetTiooupe TIG OXEOEIG HETAEU TwV BIODOXIKWY KAdoewv, Ba douue OTI N
“k@Be utToKAdON gival n uTTEPKAAGN TNG €TTOMEVNG”. AnAadA:

e 'Eva auTokivnTo KA€IoTOU TUTTOU €ival auToKivnTO.

e ‘Eva auTtokivnTo gival dxnua.
H oxéon auth 1ox0el Ox1 HOVO yIa TNV AQUECWG avWTEPN UTTEPKAGON, aAAd yia
KAB¢ utrepkAdon. AnAadn:

e 'Eva auTokivnTo KA€IoTOU TUTTOU €ival auTokKivnTo.

e 'Eva autokivnTo KAgIoTOU TUTTOU gival Kal Oxnua.

KaBe @opd AOITTOV TTOU £XOUME MIG TTAPOPOIA OXECN METAEU AVTIKEIMEVWY, ONAQA-
0N UTTopoUpE va TToUuE OTI KATI givar kATl dAAo (is-a, relationship), T6T1€ yTTOPOU-
ME/TTPETTEI VO XPNOCIUOTTOINCOUNE KANPOVOUIKOTNTAL.

Me autév TOoV TPOTTO dNUIOUPYEITAI HI IEPAPXiA, TTOU YIO TO TTAPAdEIYUa TOU
oxnpaTog, Ba ytropouoe va gival auTh TTou SiveTal OTO TTAPOKATW OXNHA.
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Oxnua YmepkAdon Twv KAaoEwv
Autokivnto kai ModrAaro

Autokivnto ModAAaro
YmokAdon g YmokAaon Tng
kAdang Oxnua kAGang Oxnua
KAeioTou Tumou =e0KETTOOTO Bouvou M6Ang AITTAG
YmokAdon Tng YmokAdon Tng YmokAaaon g YmokAdon Tng YmokAdon Tng

kAaong Autokivnto  khdong Autokivnto  kAdong ModrAato  kAdong ModAAato - kAGong ModrAaro

Ta mAgovekTAPaATA OTTO TN XPHON TNG KANPOVOWUIKOTATAG QaivovTal, av TTapaTn-
PrOOUE TIG UTTOKAAOEIG PIAG KAAONG. ZTO TTAPAdEIYHA TTOU QVAPEPANE TTOPA-
TTAVW, Ol UTTOKAACEIC aUTOKIVATO KAl TTOOHAATO €XOUV KATTOIO KOIVA XOPOKTN-
PIOTIKA. Opifoupe apxIKA TA KOIVA XOPOKTNEIOTIKA aQUTWV TwV KAACEWV OTNV
uttepkAdon Oxnua, Ta KANPOVOUOUME Kal Ta €EEIOIKEUOUNE KATAAAAAWG OTIG
UTTOKAQOEIG.

Me Tov id10 TPOTTO, av OTO TTPOYPANMA WA XPEIAlOUAOTE VA AVATTOPACTACOUUE
Wapia, Evroua kal OnAaoTikd, 10T€ UTTOPOUNE TA KOIVA XOPOKTNPIOTIKA TOUG
VO Ta OPiICOUPE OTNV UTTEPKAGON Zwo, atrd Tnv oTroia Ba Ta KAnpovououv. 1N
ouvéxela BéRaia, n kaBe pia atrd TG uTTokKAdoelg Wapi, Evrouo kai ©OnAaoTtiko
Ba £xel TO DIKO TNG 1EPAPXIKO OEVTPO, OTO OTTOI0 Ba e€eIBIKEUETAI KATAAAAAWG.
Me autdv Tov TPOTTO ETTITUYXAVETAI N ETTAVAXPENCIYOTTOINCN KWAIKA TTOU £E0IKO-
VOEI XpOvo, xprua Kal auédvel TNV agloTmoTia ToU TTPOYPAUMOTOG.

Opioudég utrokAdong otnv Python
MNa va opicoupe pia uttokAdon otnv Python ypdgoupe:

class OvopaYTtokAdong(OvouaYTrepkAGong):

61rou OvopaYTrokAdong ivalr To évoua TnG UTToKAGong TTou BéAoupe va opi-
ooupe kal OvopaYTtrepkAdong, gival To Ovopa TNG utTEPKAAONG atrd TNV OTToia
KANPOVOUEI.
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Mapdadeiypa 1

class BaseClass(object):
def my_print(self):
print "Hello "

class InheritingClass(BaseClass):
pass

27O TTAPATTAvVW TTapadelyua opicaue Tnv uttepkAdon BaseClass, n omroia BAE-
TTOUPE OTI KAnpovouei atmd tnv €1oiun (built in) kKAdon object Tng Python. Z1n
ouvéxela, opioape Tnv uttokAdon InheritingClass, n otroia kKAnpovouei atré tnv
kKAdon BaseClass.

Av BéAoupe va dnpioupyniooupe éva oTIYRIOTUTTO TNG KAdong InheritingClass kai
va KaAéooupue TN gEBodo my_print (), autd uAoTToIEiTAI WG EENG:

>>>x = InheritingClass ()
>>>x. my_print()
Hello

BAétroupe Aoittév, 6T N UTTOKAGON UTTOPEI va XPNOIKOTTOIEI OAEG TIG IB1OTNTEG KAl
MEBBOOUG TNG UTTEPKAAONG.

MNaTti dpwg gival ammrapaitnto N kKAdon BaseClass va kAnpovopei atré tnv object;
AI6TI e auTdv TOV TPOTTO EMITPETTOUNE OTNV UTTOKAGGON InheritingClass va KaAei
MEBODOUG, OTTWG yia TTapadeiypa TNV __init__ TG kKAdong BaseClass. Auto Ba
Yivel KOAUTEPO KATAVONTO UE TO TTOPAKATW TTAPAdEIYUA.
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Mapdadeiypa 2
OpiCoupe TNV TTaPaAKATW KAGON:
class Person(object):

def __init__(self, name):
self._ name = name

2Tn ouvéxela opifoupe Tnv uttokAdon Student wg €€NG:

class Student (Person):
def __init__(self, name,classatt):
super (Student, self).__init__(name)
self.classatt = classatt

Méoa aTov KataokeuaaTr] __init__ Tng KAGong Student xpnaoiyotroioUue T OR-
Awon:

super (Student, self).__init__(name), yia va KOAEOOUWE TOV KATAOKEUAOTH TNG
uttePKAAONG Person. Autd utropoUpe va To KAVOUUE akpIBWG, €TTEIdA N KAAON
Person kAnpovopei atré tnv KAGon object.

'’ auTo gival KaA TTPAKTIKY, OTav 0pifounE Yia KAGoN TToU deV €ival UTTOKAGON
KATTo10G AGAANG, va kKAnpovouei TTavta atd Tnv KAdon object.

ApaoTnpIioTNTA EPTTEOWONG EVOTNTOG

e [oieg givarl o1 1816TNTEG TNG KAdoNg Student;

e AnuioupynoTe oTIyMIOTUTIO TNG KAdong Student pe ovopa “Tiavvng” Kai
Ta¢N “B”.

e [Mw¢ Ba epavioeTe TIG IBIOTNTEG TOU OTIYUIOTUTTOU TTOU dNUIOUPYACATE OTO
TTPONYOUUEVO EPWITNUA;

e Na opioeTe uttokKAGon Teacher Tng KAGong Person, n oTroia €kTO¢ atTd TO
ovopa, Ba £xer emiTAéov TIG 1010TNTEG KAGDOG (field) kal xpdvia utrnpeaiag
(years).
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e AnuioupynoTe Ta TTAPAKATW OTIYUIOTUTTA TNG KAAong Teacher:
o XTIYMIOTUTTO pE dvopua “AvacTtaciou”, kKAado “TNEO02” kal xpovia UTrnpeaiag
“117.
o ZTIYMIOTUTTO PE Ovoua “MMatrayxpriotou”, kKAGdo “INEON3” kal xpdvia utrnpe-
oiag “16”.

11.3.2 NMoAupop@iopoég (polymorphism)

2TOV QVTIKEINEVOOTPEPI TTPOYPAPUATIONO, O TTOAUPOPQPIOUOG avaQEPETAl OTN
ouvaToOTNTA TWV AVTIKEIMEVOOTPEPWYV HETAYAWTTIOTWV/BIEPUNVEUTWYV VO OTTOPA-
oiCouv dUVAMIKA TTOIa, OTTO TNG OUWVUNESG HEBOBOUG, €ival KOTAAANAN va KANBEi
avAAOYa JE TO QVTIKEIMEVO TTOU TNV KAAEI i TOV TUTTO KAl TOV apiBud Twv TTapa-
METPWV TNG.

11.3.3 EvOuAdkwon Kail arokpuyn dedopévwyv

EvOuAdkwon (encapsulation) kaAegital n 1816TNTA TTOU TTPOCPEPOUV Ol KAGTEIG,
va «KpUBoUV» Ta IBIWTIKG 6£O0OUEVA TOUG ATTO TO UTTOAOITTO TTPOYPAUHA KOl Va
e€aa@aAifouv OTI, HOVO PEOW TwV dNUOCIWY PNEBOGdWY Toug, Ba uTTopolv autd
vVa TTPOCTTEAQCTOUV.
MTtropouUue va TTouue O1I n evBUAdKwaon £xel SUO XapaKTNPIOTIKA:
1. Zuvduddel dedopéva kal peB6doug o€ Eva BUAaka (capsule).
H kAdon opietal wg évag TUTTOG dedOUEVWY Kal TTEPIAAPPBAvEL:
o MeTaBAnTég A TTEdia TA OTTOIO AVTITIPOCWTTEUOUV BIGPOPES IBIOTNTEG.

e MeBbdoug o1 0TT0iEG XPNCIKMOTTOIOUVTAl VIO VO KATAOOKEUAGOUV OTIYUIOTU-
Ta TNG KAGONG (KOTAoKEUAOTEG - constructors) kal peBddoug o1 oTToiEg
XPNOIKOTTOIoOUVTAI VIO VO AVATTAPACTACOUV TIG AEITOUPYieC TNG KAGONG.

2. EAéyxel Tnv rpéoBaon ota dedopéva (information hiding).

H kAdon, 6TTwg TNV opioupe, eu@avifel aToug XPHOTEG Kal OTIG AAAEG KAGOEIG
Mia dietragn (interface), n otroia TTapouciddel TIG AsiToupyieg NG kKAGong. Me
QuTO TOV TPOTTO, KPUPBOVTAI TTANPOPOPIES XaUNAOU ETTITTEDOU Yia TOV TPOTTO UAO-
TT0INONG TWV AEITOUPYIWV.
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‘ET01, yTTopoUpE va XpnNOIUOTIOIOUME TA AVTIKEIYEVA, XWPIG va XpeIddeTal va Ka-
TaAaBaivoupe Tov TPOTTO TTOU £X0UV UAOTTOINOEI.

Mapdadeiypa

‘Exoupe évav 0dnyo auTokivhiTou. KaBe odnyog ptropei va odnyei To auTtokivnTo,
XWPIG va xpeladetal va EEpel TG AeIroupyei n unxavr Tou. Eival apketod va yvw-
piCel WG EekIvael TO auTokivnTo, TTWG va BAgel Bevdivn, TTWG va QPEVAPEL, TTWG
va EMTAXUVEl KOl TTWG VA OTAPATAEl TN UnXavh. AuTEG o BaaiKEG AsiToupyieg
atroteAouv Tn diemagr (interface) Tou autokivriTou. MTTOpOUUE VO OKEQPTOUUE TN
OIETTAP WG TO OUVOAO TWV EVEPYEIWV TTOU €XOUME Tn duvaToTNTA VO KAVOUUE
OTO QUTOKIVNTO, XWPIG va XPEIAZETAl VA YWWPICOUUE TTWE auTd UAOTTOIOUVTAL.

KpuBovtag Tnv TTOAUTTAOKOTNTA UAOTTOINGNG TOU QUTOKIVATOU ATTO TO XPrOTN
EMTPETTOUPE O€ OTTOIOVONTIOTE, AVEEAPTNTA OTTO TO AV €ival PNXAVIKOG AUTOKIVI-
TwV f 6xl1, va 1o 0dnynoel. Kard Tov idlo TpdTTo, atroKpUTITOVTOG TNV UAOTTOINON
TWV AEITOUPYIWV EVOG QVTIKEIMEVOU aTTO TO XPAOTN, ETITPETTOUUE OE OTTOIOVOI)-
TTOTE VO TO XPNOIMOTTOINCEI AVEEAPTATWG OTTO TO AV yVvwpIel ] OXI TOV TPOTTO
uAoTroinong Tou.

‘Eva dAAo TTapddelypa evOUAGKwOnNG, gival N XpAon Tou TEAEOTH in oTnv Python.
OewpnoTE TO TTOPOKATW TUARUA TTPOoypappaTog oe Python:

if ¢ in "oupBoAoceipd™:
print "BpéBnke"
else:
print "0¢ BpéBnke"

O mapamdvw KwdIkag Ba gu@avioel To Prpvupa " BpéBnke", av 0 XapaKTHPOG
C BpeBei péoa otn cupPoloceipd "cupBoroocipd”, aAAiwg Ba gugavioel TO pN-
vupa "¢ BpéBnke". Opwg, ue Tmoio TpoTTo N Python uAoTrolei Tn Asitoupyia Tou
TeAeoTH in; MNolov aAyépiBuo avalntnong XxpnolpoTrolei; AuTto gueic &€ xpeladeTtal
va To EEPOUNE, yIaTi N akpIBrG UAOTTOINON TNG AEITOUPYIKOTNTAG TOU TEAEOTH
QuTOU €ival KPUHMPEVN IO TOUG XPNOTEG Tou TEAEDTH. AUTA N aTTOKPUWN TTANPO-
POPIWV gival BATIKA OTOV AVTIKEIMEVOOTPEPN TTPOYPAUMATIOUS Kal aTn YAWooa
Python.
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MAgovekTApaTa

H xprion NG evBuAdKkwaong £xel OUO BATIKA TTAEOVEKTH AT
1. Emitpétrel ‘EAgyxo.
e H xprion Tou avTikelyévou yivetal uévo péoa atmo TIG ueBOdoUGS Tou.
o Agv emTPETTETAI N APECN GAAQYT TWV OEOOPEVWY TOU AVTIKEIMEVOU.
Me auTtov Tov TpoTTO dev eITPETTETAI 0€ AAAQ QVTIKEIUEVA va aAAGEouV dueca
Ta dedopéva evog GAAOU QVTIKEINEVOU.
2. EmTpétel aAhayég
e H xprion Tou avTikelyévou dev aANGlel, av aAAdgouy Ta dedouéva.
o [MpétTel OUWG, va TTapapeivouy Ta idia TTPOTUTTA HEBGOWV.

MNa va eTavéABoupe oTo TTAPADEIYUO TOU QUTOKIVITOU TTOU XPNOIUOTIOINCOUE
TTaPATTAvVW, 0 0dNYyOg PTTOPEl va 0dnyAoel TO auTokivnTo €iTe gival Bevlivoki-
vNTO, €iTE TTETPEAAIOKIVNTO, €iTE, AV KIVEITAI PIE AEPIO, XWPIG Kavéva TTPORANUA.
AuTo cupBaivel 10T Ta auToKivnTa auTd £XOUV JIAPOPETIKO ETWTEPIKO HUNXO-
VIOPO AgiToupyiag, KpUPPEVO yia Tov 0dnyo. Autd onuaivel 0TI, akOua Ki av 0O
MNXaviouog AEIToupyiag Tou auTOKIVATOU GAAGEEL, TO AQUTOKIVNTO AEITOUPYEi PE
TOV id10 TPOTTO aTTd TNV TTAEUpP& TOU 0dnyoU.

Tpomomointég mpooBaong (Access Modifiers)
H EvBuAdkwon OTov QVTIKEINEVOCTPEP! TTPOYPOUMUATIONO ETTITUYXAVETAI ME
TOUG TPOTTOTTOINTEG TIPOCBACNG.
O1 Baoikoi TpoTtroTToINTéG TTIPOCRACNG €ival o1 €ENG:
e public: H mpécBaon otnv KAAGon, dedopéva, YeBOdOUG gival AVOIKTH O€
6Aoug
e private: H mpéofaon ota dedouéva kal Tig ueBOdOUG gival TTEPIOPICUEVN
MOvo oTnv KAdon
e protected: n mpdoBaacn cival avoikTr] o€ KAGCEIS TTOU KAnpovououv atro
TNV id1a KAGoN.
AIQQOPETIKEG YAWOOEG TTPOYPANPATIONOU UTTOPEI VA TTPOCPEPOUV Kal GAAOUG
TPOTTOTTOINTEG TTPOCPBACNS TTéPa atrd Toug Pacikoug. lMNa Tapddeiypya n Java
éxer 4, n C++ 3 kain C#5.
Mia kAdon eAéyxel TNV TTpodcRaan ota didgopa PEAN TNG (dedopéva, ueBddoug)
ME TOUG TPOTTOTTOINTEG TTPOCRACNG.

215



lpoypauuariouog YmoAoyiotwv

O1 Baoikoi Kavoveg oUPPWVA PE TOUG OTTOIOUG XPNOCIUOTIOIOUVTAI Ol TTapaTTavw
TPOTTOTTOINTEG TTPOCRACNG O€ YIa KAGON, €ival ol €ENG:
e Ta péEAN piIag KAGong, 0TTwg ol uwnAou emirédou péBodol, opifovtal public
ylo va eKBETOUV TIG AEITOUPYIEG TOUG O€ XPrOTEG/KAATEIG.
e Ta PEAN pIog KAGONG TTOU TTaPEXOUV AETTTOPEPEIEG UAOTTOINONG, OpidovTal
private yia va Kpuyouv TTANpo@opieg atrd Toug XPHoTeG/KAAOEIG.
Mw¢ OPWG aTToKTOUUE TTPOCROON OTIG private TTAnpo@opisg piag KAdong; Zu-
vNBwG xpnaoiPoTToloUuE €IBIKEG EBOGDOUG TTOU TIG ovoudloupe get() kai set(). O1
MEBOBOI QUTEG ETTIOTPEPOUV TIG TIMEG TWV private 1IB10TATWY Kal Toug divouv TIN
avTioToIXA.

Av 1Tdpoupe TTAAI TO TTAPASEIYUO TOU QUTOKIVITOU, NTTOPOUUE VA TTOUME OTI Ol
IDI0TNTEG TOU AUTOKIVATOU, OTTWG Yia TTApAdeIyua @pEVo 1 TaxuTnTa, opidovTal
wg private TTAnpo@opieg Kal 0TI xpnolyoTrololvTal €18IKEG YEBODOI yia TNV TTPO-
oBaon oTIS TTANPOPOPIES AUTEG, OTTWG PaivETAl KAl ATTO TO TTAPAKATW OXNMO.

0 KO6OPOG

| KAdon autokivnto |

1816TNTEG

set®pévo | getdpévo

int ppévo
int TaxuTnTal

setTayxutnta

MéBodol

O1 TTEPIOTOTEPES AVTIKEINEVOOTPEPEIG YAWOOES, OTTWG Java 1 C++, XpnoIuoTTol-
oUV TOUG TTapPATTAvVW TPOTTOTTOINTEG TTPOOROCNG AUECA YIO VA OPICOUV TTEPIOPI-
opoug TTpdoacng oTig I010TNTES Kal OTIG JEBOBOUG TOUG.

>1nv Python 6uwg, autd ptropei va opioTei povo pe oupBacn. MNa Tapadeiypa
Ta ovopata OAwv Twv private PeBOdwy Kal 1IB1I0TATWY EEKIVOUV e BITTAR KATW
TTaUAQ.
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11.4 Odiynon amwod Neyovora - Mnvouara

‘Exoupe AdN ava@EPEr TN oNUOCia TTOU £X0UV Ta YEYOVOTA OTOV AVTIKEIUEVOOTPE-
@n TTPOYPAPUATIONS. Eival 0 TpOTTOG e TOV OTT0I0 KaBOoPIZeTAI N CUUTTEPIPOPT
TWV avTikelgévwy: Mia cuuTtrepipopd kabopileTal atmd éva yeyovogs, eEwTePIKO
TOU QVTIKEIMEVOU, AAAG €TTIONG ATTO £va XEIPIOTH TOU YEYOVOTOG, dnNAadn atrd éva
KOMMATI KwdIKa -0Tnv Python ouvdpTtnon- y€éoa OTO AVTIKEIYEVO TTOU UAOTTOIE
TNV avTaTTOKPIOT TOU AVTIKEIUEVOU OTO YEYOVOG.

YTapxel yia TAnBwpa TTlavwy Yevvnpiwy yeyovoTwy. ZeKIVA aTTd To idIo TO
oUoTnUa, Ta JEPN TOU Kal IBIAITEPA TIG HOVADEG £10600U £E0O0U, ATTO EPAPHOYEG
TTOU TPEXOUV TTAVW O€ QUTO Kal ETTIKOIVWVOUV HE T OIKN Jag, atmd GAAa avTi-
KEIMEVA TNG €QAPUOYNGS Hag. 'Eva yeyovog TTPOKAAEl €éva uRvupa, éva oUvoAo
OuUVAQWYV HPE TO YEYOVOG DEDONEVWY, TTOU £XEI OKOTTO va TTPOKOAECEl KATTOIA
TTPoypapuaTIonéVn avTidpaon. Guaikd éva privupa -e1dIKa 0Tav avtaAAdoaeTal
METAEU e@apupoywyV A scripts 1 akOPa Kal avTIKEIMEVWY- UTTOPET va gival To id1o
éva yeyovog.

Ta 1Mo yVwoTd Jag yeyovoTa €ival auTd TTOU €XOUV OXECN ME TO TTOVTIKI Kl TO
TTANKTPOAGYIO0. INa TTapddelyua, To KAIK OTO apIoTEPO KOUUTTI TOU TTOVTIKIOU, TO
TTATNUA TOu TTARKTPOU return, TO TTATNUA TOU TTAAKTPOU «G», atroTEAOUV, TOUAG-
XIOTOV €V BUVALEL, yeyovoTa. [Na va €XouV evRIAQEPOV YIA TV EQAPHOYT HOG BEé-
Baia, Ba TTpETTEI VO UTTAPYXEI KATTOIO TTPOYPAMMATIONEVN GVTATTOKPION O€ AUTA.

‘Eva kpioipo ATnua gival Twg e§aa@alifoupe 0TI TO CWOTO AVTIKEIUEVO Ba AdBel
TO PAVUMPO TTOU OXETICETAI PE €va YEYOVOG TTOU TO agopd. YTTdpxouv dIG@Qopol
TpéTTOI dlaxEipIoNg auTou Tou BEPATOG, OTTWG:

‘Evag 1pOTTOG SIaXEipIoNg TWV PNVUPATWY gival va EXOUME XEIPIOTEG (KATAAANAEG
MEBOBOUG) e BIAPOPa AVTIKEIPEVA, XWPIG KEVTPIKO EAEYXO, I TOUAGXIOTOV XWPEIG
EMPAVA KEVTPIKO EAEYXO, ME TO QVTIKEIYEVA va atToQaciouv TTola unvuuaTta Ta
a@OPOUV. Zg Jia TTapaiiayn TNG TTPONYOUUEVNG TTEPITITWONG MTTOPE va £XOUNE
éva JOVTEAO TTEAATN/EEUTTNPETNTA, OTTOU O TTEAATNG ¢NTA OTTO TOV £EUTTNPETNTH
KATTOIO EVEPYEIQ Kal AuTOG AVTATTOKPIVETAI, AV Kpivel OTI Tov agopd. ‘Eva KaAd
Tapadelyua gival n TePIRynon oto AladikTuo, 0TTou KABe @opd TTou aAAAlou-
ME oeAida NTAuE Pia eEUTTNEETNON aTTO €vav dIAdIKTUAKO £EUTTNPETNTH KOl QU-
TOG AVTATTOKPIVETAI OTEAVOVTAG MOG Th O€AIdA TTOU {NTHOAWE, EQOCOV KPIVEl OTI
g€xoupe Sikaiwpa TpdoBacng o€ auTh.
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‘Evag GAAOG TpOTTOG dlaxeipiong gival, va €XoUE KEVTPIKO EAeyX0, O OTTOI0G dpo-
MoAoyei Ta pnvupata otoug KatdAAnAoug xeiploTéG. O1 XEIPIOTEG AUTOl o€ Evav
KOAO aQvTIKEINEVOOTPEPH oXedloopd Ba avrikouv, BERaia, oe dIAQOPa AVTIKE-
peva. H dpopoAdynon yivetal yéow evog diaveunthy (dispatcher), otov otroio
KateubuvovTal Ta uNvUPaTa TToU TTPOKARBNKav a1rd Ta yEyovoTa Kal O OTT0iog
yVwpigel aTrd TIPIV TTOIA AVTIKEIJEVA a@opd KABE yeyovog Kal Ta EVNUEPWVEI
KaTAAANAQ.

Mia €18IKA TTEPITITWON KEVTPIKOU €AEYXOU €ival auTr TOU PHOVTEAOU

lNaparnpnth N eyypaeng/ dnuoaicuong, €Iiong yVwaoTH Kal JE To OVOUa LoVTé-
Ao tou nBorroiod. H yevikn 10€a TTapapével idid, OUwWS 0 HOVADBIKOG dIaveEUNTG
0¢ yvwpilel TTPOKATABOAIKG, ATTO TOV ApPXIKO TOU TTPOYPOMUATIONOS, TTola avTi-
Keipeva agopd kaBe yeyovog. Ta avTiKeEigeva, TTou To yvwpidouv, eyypdeovTal
o€ Jia katdoTtaon -oTnv Python ptropei va Tpokeitar yia éva AeCIKO- XEIPIOTWV
MIOg KaTnyopiag yeyovoTwy, TToU TNPEITAl 0TO SIAVEUNTH KAl TOU ETTITPETTEI, OTAV
TTPOKUWYEI YEYOVOG AUTHG TNG KATAYOPIAG, VA yVwpICEl TO QVTIKEIMEVA TTOU €VOI-
agépovtal yI' auTo.

To évoua povréAo Tou nBorroioyU TIPOEKUYE ATTO TOV TTAPAAANAIGUO PE TNV TTPA-
KTIKAy Tou Hollywood &1Tou, evw o1 nBotroloi eu@avifovial o TTPOKTOPEIa Kal
ETAIPIEG TTAPAYWYNG EKONAWVOVTAG TO €VOIAPEPOV TOUG Yia pOAoUG, dE ouvn-
BiCeTal va TTaipvouv TNAEQwva yia va evnuepwBouy yia Tnv €£€AIEN. O1 eTaipieg
OuVABWG TOUG EVNUEPWVOUV «HN POG KAOAEOETE, Ba 0OG KAOAECOUUE EEICY, VIO
VO YAUTWOOUV Ta avapiBunta TnAEQwva nBoTToIWY TTOU aTToppigenkav yia To
poAo. O dlaveunTrig o€ POAO €TAIPIOG TTAPAYWYNAS KAAE 60Q avTIKEiPEVO—NOOo-
TTOI0UG KPivel OTI TTPETTEL.

To pyovTéAo Tou NBOTTOI0U XPNOIUOTIOIEITAI TTOAU GUXVA O€ YPOQIKEG OIETTAPES
xpnotn (GUIs) kai 0 Adyog cival TToAU atrAdg: 0TI OAa Ta ypaPIKA OToIXEIa £vOG
GUI, 6mmwg koupTd, check-box, media kelyévwy, €TIKETEG, JEVOU, UTTAPEG KU-
Ailong kai 6,11 GAAO uTTApxEl o€ éva ypa@ikd TrepIBAAAovV ptTopoulyv, €IBIKA o€
OuUVOUAO O HE HIa €i0000 ATTO TO TTOVTIKI 1] TO TTANKTPOAOYIO, VA TTAPAyouV [id
TTOIKIAIQ YEYOVOTWV.

Eivalr T6oa TTOAAG Ta €idn yeyovoTWY YIA TA OTTOIQ ATTAITEITAI VO TTPOYPAMUA-
TIOTOUV XEIPIOTEG, TTOU, AV O €AEYXOG ETTPETTE VA TA XEIPIOTEI KATA TTEPITTITWON,
0 Bpdxog NG emavaAnwng Tou diaveunTh Ba yivoTav aTTioTeUTa TTOAUTTAOKOG.
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Katd ouvéteia, yiveral n emmAoyr va evnuepwBouyv yia KABe KaTnyopia yeyovo-
TOG OO TO €yYEYPAPUEVA AVTIKEIUEVA KOl QUTA va Kpivouv av Ta agopd, Bdoel
yia TTapddeiyua g 6€ong atnv 0646vn evog KAIK Tou TTOVTIKIOU 1} TG TTANPOQO-
piag TTol10 ypa@IKO OToIXEIO A TTAPABuUPO eival ekeivn TN OTIYUE evEPYO.

H eyypa@n xeipiotwyv yeyovotwy otnv Python

Mia ypa@ikr dieTTa@r xprnoTn mou TrepiAapBaveral oTig BIBAI0BAKeS TNG Python
Kal non yvwpicaue, civai n Tkinder. ©a Tn xpnoigoTroijoouue €dw yia va dw-
OOUME €va TTAPADBEIYHA. X€ AUTHV OAA TA YEYOVOTA YPOPIKNG BIETTAPNG OVAKOUV
o¢ Mia kKAdon yeyovotwy. OAol o1 XEIPIoTEG yeyovoTwy eyypagovTal o GUI
widgets, TTou TTEpIAAPBAVOUV Ta YPAPIKA OTOIXEIQ TNG DIETTAPAG, OTTWG KOUNTTIC,
eTIKETEG K.ATT. Ta GUI widgets xpnoipgoTtroiouvTal To KaBéva yia 10 XEIPIOPO OU-
YKEKPIMEVWYV TUTTWV YEYOVOTWY, OTTWG Ta KAIK OTO TTOVTIKI 1) n TTiecn KATTOI0U
TTARKTPOU OTO TTANKTPOAQYIO.

‘Eva mpdéypaupa, Tou atAd, avoiyel éva frame 1Tou TTepIAaUBAvEl Eva KOUUTTI
eykataAeiyng/kAeiciparog (quit button), Ba deixvel K&Twg 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 £Eva BIKO HOG KOUWTTI, apKEi, yia TTapddelyua, va dnuioupyAoouUE
TO OXETIKO AVTIKEIUEVO TO OTTOIO OPWG, Ba TTPETTEI va OUVOEETAI PE KATTOIO TTO-
pabupo A TAaiclo.

2TOV TTOPATTAVW KWAIKA £XOUKE UAOTTOINCEI £vaV AUTOVOUA EKTEAOUNEVO KWOIKO
(script) o€ Python, o otroiog €i0dyel To Tkinder kal Ta ovouaTta Tou module, agou
TTPONYOUNEVWG, Yia dicukOAuvon 1o petovoudoel oc tk. H kAaon Application
KAnpovouei atré tnv €toiun KAdon Frame Tou Tkinter, omroTe Kai n p€BodOG Ka-
TAOKEUAOTNG TNG ouvAPTNONG KaAei Tnv avTioToixn Tng Frame. Katdétmv opico-
vTal Ta widgets 1Tou Ba XpnoiuoTToinBouv Kal opieTal TO KOUUTTI KAEIOINOTOG
(quitButton).

O1 ypappuég self.grid() kai self.quitButton.grid(), ammAwg puBuifouv TNV euavi-
on oTnv 086vn Twv dUO AVTIKEIMEVWY. ZTIG TPEIG TEAEUTAIEG YPAUMES opileTal
éva avTikeipevo kAdong Application pe évopa app, Tou OTToioU TO KEiEVO TITAOU
opiCetal o€ ‘Sample Application’ kai ekKIvei 0 KUpIOG BPOXOG TNG EQAPPOYAS O€
avauovh YEYOVOTWY OTTO TO TTOVTIKI i TO TTANKTPOAOGYIO.

‘Exoupe kaAéoel €701 TOV KaTaokeuaoTr) TNG kKAdong Button kai éxoupe dnui-
OUPYNOEI TO avTIKEIuEVO quitButton, evw Tautdxpova TO £XOUPE OUVOETEI PE TO
YPOQPIKO QVTIKEIMEVO TTPWTOU ETTITTEOOU GTO OTTOI0 avAKel. Aev PTTOPOUME va
E€XOUNE KOUUTTIA TTOU «TTAEOUV» OTN DIETTOQPN MOG, OTTOTE TA TOTTOBETOUUE PECT
o€ TapdBupa A frames. Na va yivouv Ta TpdyuaTta XeIpoTePA, O JovadIKOS HOg
XEIPIOTAG gival eTTioNg TETPIMPEVOG: €ival N eVvTOAA quit TTou evepyoTrolgiTal, dTav
evepyoTroinBei To kouuTri quitButton.

To Tkinter pag divel Tn duvatdTNTa VA KAVOUUE KAl TTIO VOIAQEPOVTA TTPAYUATA
10 id10 €UKOAa. Ta widgets TTpoapépouv TN nEBOSO bind e TNV oTToia PTTOPOUNE
VO OUVOECOUE YEYOVOTA UE OUYKEKPIMEVA widgets, oTnv TTPayHaTIKOTATA JOgG
ETTITPETTEI VO OUVOECOUE TPia TTPAYMATA:

e ¢vav TUTTO YEYOVOTOG, YIa TTOPAdEIYUA TO apIoTEPSO KAIK TOU TTOVTIKIOU 1} TO
TaTNUa Tou KouuTTioU ENTER oT10 TTAnNKTPOASYIO

e éva widget, 6TTwG ag TTOUWE £va CUYKEKPIPEVO TUTTO KOUuuTTioUu ato GUI pag
e KaI JI0 oUVAPTNON 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, otov opioud Tou quitButton dev tTepidapBaveral evioAr. Ouwg, oTig dUo
eTTOMEVEG YPAPUEG TOOO TO KOUuuTTi ENTER 600 Kal TO apIioTEPO KAIK TOU TTOVTI-
KIoU, yéoa atrd Ta TUTTIKG ovopaTa TTou Toug divel To Tkinter, cuvdéovTal apevog
pe TO widget quitButton kai agetépou pe Tn p€Bodo quitButtonEventHandler.
MéBodo Tnv otroia, yia Adyoug atTAdOTNTAG TOU TTapadeEiyUaTOG, EXOUNE APROEl
o€ atTAoik Hop@r], dnAadr va KAEivel TNV EQAapPoy.

Av oupBei otTo100TTOTE ATTO T dUO YeYyovoTa, To TTatnua Tou ENTER o010 TTAN-
KTPOAGYIO 1} TO TTATNUA TOU ApPICTEPOU KOUMTTIOU TOU TTOVTIKIOU TTAVW OTO KOUUTTI
quitButton, n epappoyn pag Ba KAcioel.
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ApaoTnpidTNTEG - EpWTAOEIG - AOKNOEIG KEQPAAaiou
11.5 ApaoTnpIoTNTEG
ApaocTtnpiétnTa 1

Na opiocete KAGon pe dvoua Akeraios, n otroia Ba £xel Tnv 1I816TNTA timi Kail TIg
TTAPAKATW PEBGDOUG:
I. Anathese_timi(timi), n otroia 6a avaBétel TIPRA oTNV 1I81I0TNTA TOU AVTIKEIUE-
VOu.

II. Emfanise_timi(), n otroia Ba ep@aviel TNV TP TNG 1810TNTAG TOU AVTIKEI-
Mévou.

2TN OUVEXEIA VO BNUIOUPYNOETE OTIVUIOTUTTO TNG KAdong Akeraios pe ovoua
Artios kal va XpNOIJOTTOINCETE TIG TTOPATTAVW UEBODOUG YIO VA DWOETE TNV TIUNA
14 oTnv 1I816TNTA TOU AVTIKEIMEVOU KAl VO TNV EPPAVIOETE.
ApaoctnpiétnTa 2
Na opioeTe KAGon pe dvoua Student n otroia Ba €xel TPEIG 1IBIGTNTES yIa TOV api6-
MO UNTPWOU, TO OVOUATETTWVUHO Kal TOug BaBuoug og 8 pabriuata (Trivakag).
ETriong va opioete TI¢ TTapakdTw peBddoug TNG KAAoNG:
[. Mia péBodo yia Tnv avdbeon TIPWVY OTIG 1I810TNTEG EVOG AVTIKEIMEVOU.
II. Mia uéBodo yia TNV EPPAVION TWV TIHWYV TWV IBIOTHTWY VOGS AVTIKEIMEVOU.
I1l. Mia uéBodo yia Tov UTTOAOYIGHO Kal TNV ETTIOTPOPH TOU JECOU OpouU [ab-
MoAoyiag oTta 8 pabnuara.

2Tn OUVEXEIa va opigeTe éva OTIYMIOTUTTO TNG KAGong Student pe dvopa Chris Kai
Va XPNOIUOTTOINOETE TIG TTAPATTAVW PEBGDOUG yIa va OWOETE TIUA OTIG I810TNTEG
TOU QVTIKEIMEVOU, VA TIG EPPAVIOETE KAl VO UTTOAOYIOETE TO €GO OpO BabuoAo-
yiag Tou.
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ApaocTtnpiétnTa 3

2ulnNTACTE, CUPTTANPWOTE A ETTEKTEIVETE TNV TTAPOAKATW oUvVoWwn BAgIKwy 6pwv
TOU KEQaAaiou.

AVTIKEINEVOOTPEPAG TTPOYPUAMHATIONOG: £vag TPOTIOG TTPOYPANPATIONOU
oTov oTT0i0 T OedoPEVA Kal Ol AEIToupyieg (CUVAPTAOEIG) Eival opyavwuéva o€
QVTIKEIPEVA.

KAdon: ‘Evag TUTTOG 0pIcuévog atmo To xpnoTn. Mia cuvtayni dnuioupyiag avTi-
KEIMEVWV.

AvTIKEIpEVO: [IO dOoMr BeBOPEVWY KAl ETTECEPYAOTIKY EVOTNTA TTOU €XEI ONI-
oupynBei Baaoel katroiag KAGong.

ZTIYMIOTUTIO HIag KAAONG: £va QVTIKEIMEVO TO OTTOI0 dnUIoupyRBnKe XpNaoIuo-
TTOIWVTAG TN CUYKEKPIUEVN KAGOT).

I316TNTA AvTIKEIPEVOU: pia aTTo TIG PETABANTEG TTOU OXETICOVTAI JE €VA QVTIKEI-
MEVO.

MéBodog: pia ouvdptnon n otroia opidetal Yéoa oe évav opiopd KAAong Kal
XPNOIYOTToIEITaI, CUVABWG, aTTd TA OTIYMIOTUTTA TNG.

KAnpovouikoTnTa: N PYETAPOPAE XAPOKTNPIOTIKWY PIag KAGoNg o€ AAAES KAG-
o¢€IG (UTTOKAQOE€IS), TTOU pNTA TTPOEPYOVTal ATTO TNV apXIKr. O1 UTTOKAAOEIG PTTO-
poUV va ETTavaxPNOIYOTTOINCoUV TIG HETaPIRAoInEG neBSOOUG Kal IDIOTNTEG TNG
YOVIKNG TOUG KAAONG, aAAd Kal va TTpocBETOuV BIKEG TOUG.

MoAupop@Iopdg: avagépetal 0Tn dUVATOTNTA TWYV QVTIKEINEVOOTPEPUWY HETA-
YAWTTIOTWYV / SIEPUNVEUTWYV VA ATTOPACI{OUV DUVAUIKA TTOIO ATTO TIG OPWVUUEG
MEBOBOUG gival KATAAANAN va KANBEi, avaAoya PE TO QVTIKEIUEVO TTOU TNV KAAEI A
TOV TUTTO KOI TOV ApIBUO TwV TTAPAUETPWY TNG.

EvOuAdkwon: KaAcital n 1910TNTA TTOU TTPOCPEPOUV OI KAAOEIG, va «KPUBOoUV»
TA 1I81WTIKG dedOpEVA TOUG OTTO TO UTTOAOITTO TTPOYPANMa Kal va e€ac@aAifouv
TTWG, HOVO PEOW TWV dNPociwv peBOdwYV Toug, Ba PTTOPOoUV AUTA VA TTPOCTTE-
AacToUv.
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11.6 EpwTioeIg
1. Mola €ival Ta Baoik& XapaKTNPIOTIKA TOU QVTIKEINEVOCSTPEPOUS TTPOYPA-
partiopou;
. 2& TI O10QEPEI O AVTIKEIMEVOOTPEPNG OTTO TO SOPNUEVO TTPOYPANUATIONO;
. Ti gival n KAGoN Kail TI TO QVTIKEIYEVO (OTIYMIOTUTTO) PIAG KAGONG;
. Mwg dnAwvoupe pia kAdon otnv Python;
. T onuaivel KAnpovopikdTNTA Kal TI TTOAUPOPQPICHOG;
. AwoTe éva TTapddelyua KANPOVvouIKOTNTAG.

N OO o & WODN

. Ti gival n evBUAGKwWON Kal TTola Ta BACIKA TNG TTAEOVEKTAUATA.
8. Ti civar éva yeyovog; AwoTte TrTapadeiyuara.

Z0voyn avake@aAaiwon

270 KEQAAAIO QUTO TTAPOUCIACTNKAV Ol BACIKEG APXEG TOU AVTIKEINEVOOTPEPOUG
MpoypaupaTtiopou. Nvwpicaue Tn Bacikr) opoAoyia kal pabaue va dnuioupyou-
ME KAGOEIG KAl VO XPNOIYOTTOIOUUE avTIKEiJeEVa. TEAOG TTapoUCIAoTNKAY Ol £VVOI-
€G TNG KANPOVOUIKOTNTAG KOl TNG EVBUAGKWONG Kal TTWG Ta YeyovoTa Kabopifouv
TN CUMPTTEPIPOPA TWV QVTIKEIMEVWV.
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12. Eicaywyn oTnVv YTTOAOYIOTIKH ZKEWN
Eicaywyn

H ouyxpovn €mmoxn xapaktnpicetal atrd paydaieg TEXVOAOYIKES €EENIEEIC, TTOU
ETMPEPOUV ONUAVTIKEG AANaYEG O€ DIAPOPOUG TOUEIG TNG OIKOVOUIKAG, Epyacia-
KAG Kal KOIVWVIKAG CwNAG. KaBnuepivd, akOpa Kal o€ atmAEG aaxoAieg, augdveTal
n amaitnon Xprnong TANPOQOPIOKWY CUCTNUATWY, UTTOAOYIOTIKWY OUCKEUWV
Kal UTTNPECIWY Tou AIadIKTUOU. Z€ éva JETABAAAOPEVO TEXVOAOYIKA TTEPIBAAAOY,
0 oUYXPOVOG TTOANITNG KOAEiTal va avaTrTUEEl IKAVOTNTEG KAl YVWOEIG, TTOU VA TOU
EMTPETTOUV VA O&IOTTOIEI KATA TOV KOAUTEPO duvaTd TPOTTO TNV TEXVOAoyia Tng
ETTOXNG TOU.

270 KEQAAaIo auTd Ba avaTrTuxBei hia onUavTIKA -yla TN gUyXPOovn ETTOXNA- von-
TIKA O100IKagia opydvwaong Kal TTIAUCNG TTPOBANMATOG: N UTTOAOYITTIKN OKEWN,
TTOU €VIOXUEI TO CUVOUAOHO TV WNOIOKWY TEXVOAOYIWV HE TIG AVOPWTTIVEG 10€-
€6. Méoa atrd atTAd TTapadeiypaTta Ba TTpoceyyiocouue Ta BACIKA XOPAKTNPIOTI-
KA TNG UTTOAOYIOTIKNS OKEWNS KOl Ba €COIKEIWOOUNE PE TIG OXETIKEG EVVOIEG.

Ai1dakTiKOi OTOXOI

MeTd Tn pueEAETN TOU Ke@aAaiou Ba pTTopoUE Va:

® TTEPIYPAPOUNE TNV €vvola TNG UTTOAOYIOTIKAG okéWng (YX)

® QVOQPEPOUNE TA XAPAKTNPIOTIKA TNG Y

e c¢nyoupe TN onuacia NG YX otnv etmiAucn TTPoBANPATWY TNG KABNPEPIVAG
wng

e avaAUoUE €va UTTOAOYIOTIKO TTPORANUA, TTEPIYPAPOVTAG TIC BATIKES O10dI-
KQOIiEG YE TIG OTTOIEG AVTIPETWTTICETAI, OTTWG TN SIACTTIACT TOU O€ aTTAOUCTE-
pa, TN AoyIKA opydvwaon Twv dedoUEVWY, TV avayvwpion TTPoTUTTWY, TV
avayvwpion meavwy AUCEwy, TNV TTEPIYPAPN TNG AUCNG TOU e aAyopiBul-
KO TpOTTO, TN YEViKEUON TNG AUONG TOU.

AEEeig KAe1d1G

YT1roAoyIoTIKN ZKEWn, €TTiAucon TTpoARuaTog, diIdcTTacn TTPORAARUATOG, aPaipe-
on, OTITIKA avaTrapdoTacn dedopévwy, aAyoplBuIKA AUon, yevikeuon AUonG.
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AIBAKTIKEG EVOTNTEG

H au&non Tng TTOAUTTAOKOTNTAG AOYW TNG AloTToinong TTponypEévng TEXVOAOYiag
o€ MEYAAN KAiJOKa Kal N avaykaldTnTa UTTNPECIWY, TToU BacifovTal o€ UTTOAOYI-
OTIKG ouaTAPATA KAl 0To AladikTuo, aTTaitouv oAoéva Kal JeyaAUTEPES IKAVOTN-
TEG avAAuong, oxediaong, uhotroinong, eAéyxou, dIdyvwaong Kal QVTIUETWTTIONG
AaBwv. lMNa va ptropei 0 dvBpwTTog va xpnoldoTrolei avaAoya epyaleia kal va
oXedIAlel EPaPUOYEG, TTPETTEI VA BIABETEN IKAVOTNTEG ETTIAUONG TTPOBAAUATOC HE
TN BonBeia UTTOAOYIOTIKWY CUCTNPATWY, OTTWG €ival N YTTOAOYIOTIKN ZKEWN.

H YmroAoyioTik Zkéwn (Computational Thinking) atroteAei pia vonTikn Ael-
TOoupYia PE XAPAKTNPIOTIKA, OTTWG Eival:

e H avatrapdoTacn d0edouévwy, HEOW AQPAIPECEWY, OE PEYAAA Kal TTOAU-
TTAOKQ TTpoBARuaTa. lNa TTapddelyua, JOVTEAQ yIa TNV KaBnuepivh diavoun
PpEOKOU yaAaTog, oe OAa Ta onueia TWANONG WIGG PEYGANg TTOANG, 7 N
TTPOCONOIWOTN £VOG QUOIKOU QAIVOPEVOU YIa TNV TTPOYVWOT] TOU.

e H autoparotroinon AUcewyv péow TNG aAyopIBUIKAG OKEWNG.

e H BeATioTOTTOINON AUONG.

e H yevikeuon kal yetagopd piag diadikaciag mmiAuong TTPORANUATWY O€ pIa
TTOIKIAIQ TTPOBANPATWY, OTTWG yia TTaPAdelyua n eupeon £¢6dou oe Aapu-
pivBoug pe SIoQOoPETIKG OXAHA.

Ortav katrolog TpooTradei va Auoel éva TTpORANua Pe aAyopiBuIKO TPOTTO, WOTE
OTn OUVEXEIQ va TTepIypdyel Tn AUCN TOU Kal va TNV UAOTTOINCEI, yIo va ETTI-
AUETaI QuTOpaTa aTrd KATTOIa UTTOAOYIOTIKA PNXavH, KAAEiTal va atTavTroEel o€
EPWTNAMATA OXETIKA PE TN BEATIOTN AUon Tou. MNa mapddeyua, 1600 dUCKOAO
gival oTnv €TTiAUCT] TOU 1] TTOIOG €ival O TaXUTEPOG OAYOPIBUOG ETTIAUGHG TOU (TTO-
AUTTAOKOTNTA XpOvou). H moAuttAokdéTnTa aAyopibuwy atroTteAei éva onuavTiké
Topéa TNG EMOTANNG TWV YTTOAOYIOTWYV Kal HEAETG TTOOO ATTODOTIKA PTTOPE] Va
AuBei éva ouykekpipévo TTPORANUA. To povTéNo TnNG unxavig Turing (BupiCouue
o011 0 Alan Turing gival a1ré Toug BePeNIWTESG TG ETNIOTAUNG TwV YTTOAOYIOTWY)
aglotroigital yia Tn digpelivnon TnG duvatoTnTag £TmiAuong evog TTPORAAMATOC UE
aAyopIOUIKO TPOTTO.
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12.1 H évvoia Tng YIToAoyIOoTIKAG ZKEWYNGS

H Wing, tTou ékave dnuo@IAn TNV 10€a TNG YTTOAOYIOTIKAG ZKEWNG OTO XWPO TNG
eKTTaiIdEUONG, ETTEENYET OTI N UTTOAOYIOTIKA OKEWN TTEPIYPAPEI TN vonTIKA dpa-
oTNEIGTNTA JOPQOTTOINaNG VOGS TTPOBAANOTOG, WAOTE VA ETTIOEXETAI UTTOAOYIOTI-
KEG AUoelg. O1 AUoeig auTég PTToPEi va UAOTTOINBOUV EiTE TTO TOV AVOPWTTO, EiTE
a1ré TN Pnxavi A amd 1o ouvouaoud avBpwTtwy Kal gnxavwy. H YZ eival pia
TTPOCEYYIoN £TTIAUONG TTPOBAAUATOG TTOU £VIOXUEI TO CUVOUAOHO TWV WNQPIOKWY
TEXVOAOYIWV WE TIG avOPWTTIVES 10£€C. Agv avTIKaBIOTA TNV £€Ugaacn aTtn dnuioup-
yia, oTn AoyIKr Kal oTnV KPITIKA oKEWN, aAAd avTiBeTa, Tovidel auTEG TIG OECIOTN-
TEG PEOQ OTTO TNV AVABEIEN TPOTTWV YIa TNV OpyAvwan evog TTPORANPOTOG, WOTE
va PTTopEi va uttooTnpIXOei n eTTiAUCT TOUG OTTG UTTOAOYIOTEG.

Acg oke@pTOUUE Ta akOAouBa Trapadeiypara.

e EUpeon evog Ajuuatog o€ pia TToAuc€NIdN eykukAoTraidela. EtriAuon Tou
TTPOBAANATOG PE EQapUOY TwV aAyopiBuwy TNG oLIPIaknS Kal TNG Auadi-
KRG avadntnong. Avayvwpion Kal UAOTToINCT TNG ATTOd0TIKOTEPNG KAl OTTO-
TeEAEOPATIKOTEPNG AUONG. Mevikeuon TG yia eTTiAucn TTapouoiwy TTPORAN-
HATWYV avadnTnong.

e EUpeon g Mo ouvtoung d1adpoung yia Tn PETERaon atrd TO OTTiTI OTO
OXoAgio. Mop@oTtroinon Tou TTPORAANOTOG, aPaipecn TTEPITTWY OTOIXEIWV
Kal €TMAOYN TNG atmmapaitnTng TTAnpogopiag. ETmoruavon Twv PaciKwyv
KOUBWYV (onueiwv) Twv eVOAAAKTIKWYV dIadPOUWY O€ £va XAPTN TNG TTOANG.
Xdapagn TG K&Be dIadpour G EVWVOVTAG TOUG Baaikoug KOUBoUg wg diadi-
Kaoia agaipeong Kal JovTeAOTToiNoNG Tou TTPoBAAUaTOS. AvaTTapdoTaon
TNG KAOE d1adpoung pe xprnon KatdAANAnNg doung dedopévwy.

e AvdAuon Tng dladikaoiag TnG oupdg UTTPOOTA o€ £va Tapeio supermarket
yla TO TPOTTO €EUTTNPETNONG. Avayvwpion TwV POCIKWY AEITOUPYIWV TNG
wOnaong kal atTwBnong o€ pia oupd. MovteAotroinon Twv SIGBIKACIWY KAl
TTEPIYPAPY) TOUG PE AAYOPIOUIKS TPOTTO.

e O TTPOYPAPPATIONOG EVOG EKTTAIBEUTIKOU POUTTOT YIa TNV €UPECH TNG ££0D0U
o€ éva AaBupivBo. Avayvwpiorn, avdAuon kal uAoTroinan moavwy AUcEwv
Tou TTPoPAARuaTog. AvdAuon kai uhoTroinon Tou aAyopiBuou (kavovag Ka-
TEUBUVONG, OTTWG OEEIOU ) apIoTEPOU XEPIOU).

e >xediaon evdg oTNITIOU PE YEWUETPIKA oXAUaTa TTAVW o€ XapTi. EvvoloAoyi-
KA a@aipeon kal emAoyn Twv BACIKWY oXNUATWY aTTd TG OTTOIO ATTOTEAEI-
Tal TO OXEDI0 TOU OTTITIOU (TETPAYWVO- ICOTTAEUPO TPiywvo). Avayvwpion
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TWV BaciKWyV IB10TATWYV KABE OXANOTOG TTOU aTTaIToUVTal VI TO OXEDIAOHO
Toug. Evromopdg twv diadikaoiwy TTou emavaiaupavovtal Kabe opd
yla T0 oxed100W0 Tou KABe oxrpaTog. AuTodaToTroinon NG Auong oxedia-
OMoU €vOG OTTITIOU aTTO UTTOAOYIOTH PE aAyopIOuIKS TpdTTo. YAoTTOiNON TNG
AUong o€ YAWO OO TTPOYPAPUATIONOU, Yia TTapddelyua o€ yAwooa Python
Me xprion Tng BIBAIOBAKNG turtle.
H uttoAoyIoTIKr) OKEWN OTTOTEAE WIa IKAvOTNTO TwV avBpwTTwWY va gival IKavoi
va AUvouv TTpofAruaTa Kai OxI € hia TTPOCTIABEIa TTIPOCAPHOYNG TOUG, WOTE VA
okEéQTOVTal oAV UTTOAOYIOTEG. H UTTOAOYIOTIKY OKEWN OUVOUACEI TNV ETTICTAMN, TNV
TEXVOAOYIa Kal TNV Kovwvia, TTou aAANAeTIOpoUV. H €TTIOTNUOVIKN épeguva Tpo-
@OodOoTEI TNV TEXVOAOYIKN €EEAIEN, N OTTOIO TPOPOBOTE VEEC KOIVWVIKEG EQAPUOYES
K.O.K.
OAa ta emAUCIPa TTPORARUATA PTTOPOUV Va AuBoUV e TTOAU TTEPIOTATEPOUG TPO-
TTOUG aTTd QUTOUG TTOU BEWPOUNE OTNV apXr WG TOUG JOVOUG duvaTtous. ZuyVvd,
OPKEI va €TTAVECETACOUNE TO EPWTNUA, AvAdIATUTTWVOVTAG TO KOl VO OKEPTOULE
eAeUBepa. Autd aupBaivel BIOTI, TTOAEG QOPEG, OTAV QVTIMETWTTICOUME Eva TTPO-
BAnpa waxvouue Tn AUon, TTOU pag UTTOBEIKVUEL N apXIKr Tou dIaTUTTwoT.

12.2 XapakTnpIioTIKG TNG YTTOAOYIOTIKNG ZKEWYNS
H utroAoyIoTIKr) oKEWN TTEPIAANBAVEL, XWPIG va TTeplopieTal, Ta TTApaKaTw Ba-
OIKA XOPAKTNPIOTIKA:

e Mop@oTroinan TTPOoRANUATWY YE TPOTTO TTOU ETTITPETTEI TN XPHON UTTOAOYI-
oTRA Kal GAAWV epyaAciwy yia Tnv €TTiAUCH TOUG.

e EvvoloAoyIKr a@aipeon Kal €TTIAOYH TNG ATTapaitnTnG TTANPOPOPIAg yia TV
QVTIMETWITION TNG TTOAUTTAOKOTNTAG TWV GUVOETWY TTPORANUATWY.

e AldoTTacn evog TTPOPRAAMATOG O€ ATTAOUCTEPA UTTOTTPORAARATA.

e /\OYIKr} opydvwaon Kal avaAucon dedoUEVWVY.

e AvatrapdoTtaon 0edOUEVWY PHECT ATTO HOVTEAD KOl TTPOCOMOIWUCEIG.

e Avayvwpion, avéAucn Kai uAoTroinon Tmlavwy AUCEWV PE OKOTTO TNV ETTi-
TEUEN TWV ATTOTEAECUATIKOTEPWY KOl ATTODOTIKOTEPWY CUVOUACUWY, Bnud-
TWV KAl TTOPWV.

e AuTopaTtoTroinon Twv AUCEWV PECQ OTTO TNV TTEPIYPAPK TOUG PE AAyopIO-
MIKS TPOTTO.
e AgloAbynon Tou aAyopiBuou kai TNG AUong TTou 6ONKE.
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e ["evikeuon kal peTagopd TnG d1adIKaCiag ETTIAUGNG TOU GUYKEKPIUEVOU TTPO-
BAAUATOG O€ PIa eupUTEPN TTOIKIAIQ ATTO TTPORARUATA.
e Katavonon tng avbpwTrivng CUUTTEPIPOPAS KATA TNV AVTIMETWTTION £VOG
TTPOBAAMATOG.

MNa tnv avéAuon Tou TTPORAANATOG KAl TOV EVTOTTIONO TWV BOUIKWY 1 KUPIWV
OToIXEiWV TToU TO aTToTEAOUV, €ival aTTapaiTnTo TO TTPORANUA va JopPoTToINnBEi,
WOTE va gival ammapaitnTo va ammoAAayei atmd TePITTEG AETTTOUEPEIEG TTOU AUEd-
VOUV, Xwpig Adyo, Tov OYKO TwV OTOIXEIWV TTOU TTPETTEI Va dlaxelploTouue H Agl-
Toupyia auTh cival yvwoTh ws agaipeon (abstraction) kal atroTeAEl Yia vonTikn
IKavOTNTA EVTOTTIONOU TWV BACIKWY XAPAKTNPIOTIKWY VOGS QVTIKEINEVOU 1 YEVI-
KOTEPA pIag KatdoTaong. H agia TnG agaipeong Eykeital oTn duvaTtoOTNTA KPITIKAG
emmegepyaaiag 0edOUEVWV KOl OTNV AVAKAAUWN OXECEWY PETAEU QVTIKEIMEVWV i
KATOOTAOEWV. H aQaIpeTIKA IKAVOTNTA €ival ATTaaitnTn YIA TN OWOTH avAAUon
evOG TTPOPBAAUATOG O€ ATTAOUCTEPO UTTOTTPORAAUATA Kal TN ga®r diatuTrwaon
NG SOMNG TOU.
H uttoAoyIoTIK) oKEWN TTEPIEXEI TN XPAON TNG aPaipeons, Tn dIACTTOON €VOG
TPOBAANATOG O€ TTI0 ATTAd, TO XPOVOTTPOYPOUMATIONS £vOg €pyou, TN XpPron
MeyaAou oykou dedopévwy (big data), 6TTwg eival yia TTapddeiyua n diaxeipion
petabytes dedopévwy oto Cern pe xprion g Python. XapaktnpioTiké TG YTT0-
AOYIOTIKAG ZKEWNGS €ival N CUAANWN €VVOIWY, N OTTOIO OTTAITEI OKEWN OE TTOA-
AaTTAG eTTiTTeda agaipeons. AMNO éva XapakTnpioTikG TG, €ival 0TI cuvOudlel
TN HABNUATIKA OKEWN ME TN OKEWN TOU pnxavikou. AuTod, dI6TI n EmoTthun Twyv
YTtroAoyioTwy otnpifetal ota MaBnuatikd, aAAd TTapdAAnAa eAEyXeEl cUCTAUATA
Ta oTToia GAANAETTIOPOUV E TOV TTPAYHATIKO KOOUO, HE ATTOTEAEOUA vVa XpEIdle-
TAl CUVOUACUOG PUNXAVIKAG KAl JaBnuaTikig okéwng.
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Mapadeiypara

Katd Tov uttoAoyIouO Tou XpOvou PETARAONG evOG OXNMATOG ATTO [IG TOTTO0E-
oia o€ pia GAAN, TO XpWHO Tou OXANOTOG eV ATTOTEAET BACIKO XOPAKTNPIOTIKO.
AvTiBeTa, n TaxUTNTA TTOU PTTOPEI va avaTrTugel To OXNUa Kal Ol EVOAAOGKTIKEG
d1adpopég TTou PTTopEi va akoAouBnoel, gival Baocikd oToixeia. H ikavotnTa NG
aQaipeang Pag eMTPETTEI VO Bewprjooupe 0TI Eva Oxnua TG Pépuoula 1 kai
éva TETPaKivNTo TQITT €ival Kal Ta U0 auTokivnTa, TTAPOAO TTOU €XOUV TEAEIWG
OIOPOPETIKA XAPAKTNPIOTIKA.

210 Mabnpartikd, otav AUvoupe éva TTPORANKA, N atrédocon Tou ayvVwWoTou OTO
xapaktipa X (€o0Tw X), gival pia a@aipeTikn diadikaaia.

12.3 YmroAoyIoTIKR) oKéWn Kal eTiAuon TTpoBANpdaTWY

H emmiAuon evog TTpoBAARATOG e TOV UTTOAOYIOTA TTEPIAaUBAvEl Ta akOAouBa
onpavTikd oTadia:

e Tov akpIfr] TTpocdlopIcud Tou TTPORAAUATOG.

e Tnv TepIypa@r NG AUoONG TOU PE TNV AVATITUEN TOU QVTiIOTOIXOU OAyopiB-

MOou.
e Tn dlaTUTTWON TOU aAyopiBuou o€ KartavonTh HopP@r aTTd ToV UTTOAOYIOTH
ylo TNV UAOTTOINGN KAl auTopatoTroinan Tng AUong.

Méoa atrd tn diadikacia eTTiAuong evog TTpoBAAUATOG, KAAAIEpyEiTAl N auoTnPEO-
TATA KAl N OOQAVEIA TNG EKPPAONG KAl TNG SIOTUTTWONG, N ATTOKTNON BEEIOTATWY
OAYOPIBUIKAG TTPOCEYYIONG, N avixveuaon Kai n duvaTtdTnTa SIAKPIoNG TWY HEPWV
€vOG TTPOBAAUATOC KAl N AVATITUEN IKAVOTATWY avalATnong Kal eUpeong eVa-
AOKTIKWV AUCEWV.
IMoAAG a1méd T avBpWTTIVO TEXVOUPYHHATA, QUOIKA 1) TEXVNTA, oTnpifovTal oTnv
I0€a TNG ETTAVAXPNCIUOTTOINONG—OUVOUACHOU PIKPOTEPWY OOMIKWY HOVADWY,
ME aTToTéEAEOHA TNV ATTAGTNTA KOl TNV TTOIKIAIO QVTIKEIMEVWV KAl XOPAKTNPIOTI-
Kwv. 21NV Python n Texvikr auTh UAOTTOIEITAI PE TIC CUVAPTAOEIG, divOovTag KAAU-
TEPO EAEYXO KAl UYPNAS eTTiITTEDO a@aipeons. Oupifoupe OTI 01 CUVAPTACEIS gival
ETTAVAXPNOCIYOTTOINCIYA TUAPATA TTPOYPANPATWY, TTOU Ta XPNOIUOTTOIOUUE Yid
vVa JNVv eTTavaAauBavoupe KWOIKA HEoA OTA TTPOYPAUMOTA UAG, EEQ0@AAICOVTOG
MEoQ aTTO dIadIKACIEC APaipeEanG TNV AUTOTEAEIR TOUG, e KATAAANAN Xprion TTa-
PAMETPWV.
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ApaoTnpidTnTES - EpWTAOEIG - AOKNOEIG
12.4 ApaoTnpIOTNTEG KEQAAQiou

Apaoctnpiétnta 1. Alaxeipion TPoRANUATWY
MNa 1a Tpia diagopeTiké TTPORAANATA, TTOU TTAPOUCIAlovTal GTN CUVEXEID, VA
OUMPTTANPWOEI N akdAouBn TTAnpogopia:
Karavonon rou mpoBAfjuarog (xwpog Tou TTpoBAAuaTog):

e [Noia dedopuéva eival yvwoTy;

e T1 dev gival yvwoTo;

e [loio €ival To {nToUuEVO;

e [oleg gival ol OUVOAKEG;

e [olo cival To TTAAvo gpyaciag yia Tnv €1miAucn Tou TTPOBAAUATOG;

e Na oxediaoTei n Auon.
YAotroinon Tng AUong: XpnoIPOTIoIWVTAG TO TTAGVO €pyaaiag, va TTapouaia-
oTel N OAn gpyaaia kal n Auon,.
Na yivel avake@aAaiwan Kol gultnon NG AUongG.
MpépBAnua 1. EUpeon Twv KAATTIKWY VOUICHATWY WE Wia Uyion
Ymrapyouv 0éka aakid TTou TrepiExouv 100 vopiopata 1o kaBéva. To K&Be vouI-
opa ¢QuyiCel 10 ypaupdpla. To éva atrd Ta OEKA OOKIA €XEl HEOQ JOVO KAATTIKO
vopiopara, Ta otroia ¢uyidouv evvéa (9) ypaupdpia To kabéva. MNwg utropoupe
ME Pia povo CUyion o€ pia nAekTpovikr) {uyapid akpifeiag, va BpoUue TToI0 oK
TTEPIEXEI TA KAATTIKO VOUIOUATA;
MpéBAnua 2. To mpoRAnpa TnG Xelpayiag
Ag utroBéooupe 0TI gikool avBpwTTol BpiokovTal Padi Pe éva padnTr o€ £va dWHATIO
Kol TTPETTEl 0 HaBNTAG va avTaAAdgel xelpayia pe k&Be évav atrd autoug. Me TTéooug
avBpwTToug TeAIKG Ba avTaAAdger xeipawia; Eav utrapyxouv N (N>0) dvBpwTrol padi
ME TO HOBNTA OTO BWUATIO, YE TTOOOUG TEAIKG Ba €pBel aUTOG O€ ETTOQN;
MpépBAnua 3. BeAtioToTroinon

Na pehetnBei To TTPOBANPa TTou Ba utToAoYiCEl Ta PEOTA TTOU TTPETTEl VA OWOEI
éva autopaTo pnxdvnua ékdoong eioitnpiwy. Ta ioimpia kooTifouv 0.95€. O
aAyopIBpoG Ba déxeTal TO TTOCO TTOU TTANPWVEI O TTEAATNG Kal Ba ETTIOTPEPEI TOV
apIBUO Twv KEpPATWYV e agia 2€, 1€, 0.50€, 0.20€, 0.10€. O aAyopIBuog TTPETTEI
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va AEITOUPYEI UE TETOIO TPOTTO, WOTE T PECTA Va divovTal PE TO HIKPOTEPO duva-
16 (BeATiIOTOTTOINGN) APIBUO VOUIOHATWV.

ApaocTtnpiétnTa 2. evikeuon

O onuepIvog apiBudg auToKIVATWY TTOU KUKAOQOPOUV o€ Jia TToAN givar 90000.
Av 0 apiBudg autdg augavetal e €TRoI0 pubuod 5%, va ypagei oevdapio o€
Python 10U UTTOAOYICEl O€ TTOOQ XPOVIO O APIBUOS TwV AUTOKIVATWY Ba geTTe-
pacel i 160000. Na epgavicel Tooa Ba eival 10T Ta auTokivnTa. [EVIKEUOTE
10 TTPOYPappa yia Arith_Aytok autokivnrta, Tmou aufdvovtal pe €TACI0 pubud
(Rythmos) kai {etrepvouv éva doouévo 6pio (Orio). TEAOG, va OTITIKOTTOINBEI O
KwdIkag oTo hitp://www.pythontutor.com/

ApaocTtnpidétnTa 3. Nevikeuon

MeAetioTe TO TTPOPRANUA Twv TTUPYwV Tou Avol BAETTOVTAG TNV OTITIKOTTOINGONA
ToUu ammd 10 EBviIKO AtroBeTrpio EkmmaideuTikoU Mepiexopévou «PwTddeVTPON:
(http://photodentro.edu.gr/aggregator/lo/photodentro-lor-8521-1010).

To TpoRANua va eAUBEL apxIKa yia Tpelg diokoug, ae guaoikr yAwaooa. Na agl-
oTroinBei n AUon auTr yia va AuBei To TTpoBANpa e T€coepig diokoug. TEAOG, va
YEVIKEUBEI N AUON yia o1ro10dTToTE TTARB0G dioKWV.

12.5 EpwTtRO€Ig AOKNOEIG

e Na ava@epBouv TTEVTE BACIKA XAPAKTNPIOTIKA TNG UTTOAOYIOTIKAG OKEWNG.
e Na ava@epBouv Tpia kabnuepiva Tapadeiyuata UTTOAOYIOTIKAG OKEWNG.
e Na Treplypagei ouvtoua n Asiroupyia TG A@aipeong yia TNV KaTavonon
ouvOeTWV TTPOBANUATWY.
e Na tepiypa@ei guvtopa n Asitoupyia Tng Mevikeuong Tng diadikaoiag eTmi-
Auong TTpoBARuaTog.
Zovoyn
2710 KEQAAQIO AUTO AOXOANBAKAPE PE TO XAPOKTNPIOTIKA TNG UTTOAOYIOTIKNG OKE-
wng oTtnv emiAuon TTPoRANPATWY. AdBnKe, pe TN BorBeia TTapadelypdtwy, £Y-
(pacon 0T oNPacia TNG UTTOAOYIOTIKAG OKEWNG oTNV £TTIAUCH TTPORANUATWY TNG
KaBnuepPIvAG CwiG.
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teaching-materials.org/algorithms/

AIKTUOKOG TOTTOG OTITIKOTTOINONG KWOIKA:
http://www.pythontutor.com/

EvdeikTikEG BIBAIOBRKES TTPOYPANPATIONOU YIa OTITIKOTTOINGN SEBOUEVWV

EpyaAeio on-line yia Tn kataokeur diaypapuaTwy porg
https://www.gliffy.com

Eupetripio dIETTA®Wy TTpoypappaTiopou epapuoywy tngG Python,

NeBevtéag, A., (2010), «Taspython. Ekuddnon Python Brjua, BApa. Odnyog Python Méow
Mapaderypdtwvy, Oudda TasPython.
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0dnyo¢ yia Tov EkTTaideuTikd yia 1o Mpdypauua Zroudwy Tou Mabnuarog «MAnpo@opIkr»
" Tagng Mevikou Aukeiou, aTo TTAqiclo Tou £pyou «NEO ZXOAEIO (XxoAgio 21ou aiwva)
— Néo Mpdypauua Zmmoudwvy», Yoépyo 9: «Ektovnon Mpoypauudtwy Zmoudwv levi-
Kou Aukeiou, Mouaikwv kai KaAAirexvikwv Aukeiwvy, Y.MO.MAILO, IvaTitouto Ekmraideu-
TIkAG MoAimikAg (1.E.IM), lavoudpiog 2015.

00dnyo¢ exraideuTikoU - KepdAaio 1, EPIO «Né€o ZxoAgio (ZxoAcio 21ou aiwva) — N€o Mpo-
ypapua Zmoudwvy (kwd. ONZ: 295450/Yoépyo 9/ Apdon: Ekrévnon Twv Mpoypaupa-
Twv Zmoudwv Kar Odnyou Extraideutikol Mabrpatog «lMAnpo@opiki» I 1a&ng Mevikou
Aukeiou — PEK 189/23-1-2015).

M I _TEA (2015). Mpoéypaupa Zmmoudwv kai Odnyog Exmaideutikod MabriuaTtog «MAnpo-
@opikn» [ 1agng MNevikou Aukeiou (PEK189/23-1-2015) (MX_I'_TEA, 2015). Epyo IET]
«Néo ZxoAeio (2xoAgio 21ou aiwva) — Néo lMpdypauua Smoudwvy (kwd. Or1Z: 295450/
Opilovnia lNpaén onic 8 .2., 3 M1.21. EE., 2 [1.21. Ei0./Ymoépyo 9 Apdon: Ekmdvnong
Twv lNpoypauudrwyv Zmoudwv kai Odnyou Ekmaideutikou MaBruarog «[1Anpo@opikr»
" 16éng evikoU Aukeiou. MéEAN (aéioAoynTég, ouvToVIOTHS, EUTTEIPOYVWUOVEC): (€0W aAp/
K@-avaAuTtika oTo kGO UAIKO/rapadoréa): ApammoyAou ApioTeidng, ekaideuTikog ME19,
urt. KE.TT\H.NE.T Bapldkag lNavayiwrng, uéAo¢ E.I. -A.T.E.I. -Bpayxvog Eupimmiong, ek-
maideuTIkOS E19 - Kavidng Euayyelog, 2xoAik6¢ 2uuBourog MET9 - [Anpo@opIknic -
Nékka Anuntpa, ekmaideutiko¢ ME19 - Mapaykos Kwvortavrivog, ekmraideutikos MET9
- Maupidng lwavvng, puédog AETT - MeAeoiwtng Baoieiog, 2xoAikog ZuuBouiog MET9
- MAnpogopiknc - Mamadakns Zmupidwy, 2x0AIkos 2auBoulog MNE19-IAnpoopIknic -
Tlhuag Anuntpiog, ekraideutikog ME19.

Znueiwaeig emkoivwviag AvBpwtrou — Mnxavig (2005), KaBnyntig MNavvng lwavvidng, Ap.
Mwpyog Aémmoupag, dlabéoipo aTo http://cgi.di.uoa.qgr/~ys08/EAM_simeiwseis.pdf (Mpod-
oBaon lovviog 2015)

2uyypaoeic_lMpoypappaTiopdg. (2016). Ouddeg ouyypa@ig d1dakTikoU UAIKOU paBAuaTOg
Mpoypappatiopdg, " EMA.A., Topéag MAnpogopikig, AAA QIrZNO=AA-T6W kai 6YT-
ZO=NAAVYY, diabéoiueg aTo https://et.diavgeia.gov.gr/

To d1adIKTUOKO paBnua
http://www.highschoolelearning.com/freelessons/oop/ObjectOrientedProgramming.htm

Wnoioko ZxoAeio - ATroBetripio PwtodevTpo. Mepiéxel petagy dAAwv pabnolakd avTikeiye-
Va yIa TNV TTPOOEyYyIoT ThG aAyopIBUIKAG OKEWNG
“http://photodentro.edu.gr/lor/subjectsearch?locale=el”

QpoAdyio Mpdypaupa (2015). Twv pabnuatwy MevikAg Maideiag Tng A” 16¢ng Eomrepiviov
EMNAA. kai Twv B, T" 16wV Huepnaiwv kat A”, B kai ™ 16&ewv Eotrepiviov EMALA. ava
EidikéTnTa Topéa Opadag MpooavartoAiouou, PEK1053/2015.
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Xpnoiuor Aiadiktuakoi Torrol

Xpnoipoi AladikTuakoi Totrol

http://blog.yhathq.com/posts/ggplot-for-Python.html
http://matplotlib.org/users/pyplot_tutorial.html
http://sebastianraschka.com/Articles/2014_sqlite_in_python_tutorial.html
http://stanford.edu/~mwaskom/software/seaborn/
http://www.blog.pythonlibrary.org/2012/07/18/python-a-simplestep-by-step-sqlite-tutorial/
http://www.greenteapress.com/thinkPython/.
http://www.greenteapress.com/thinkPython/.
http://www.Python-course.eu/Python_tkinter.php
http://www.swaroopch.com/notes/Python/
http://www.swaroopch.com/notes/Python/
https://code.google.com/p/google-visualization-Python/
https://pypi.Python.org/pypi

https://pypi.Python.org/pypi/ggplot

https://wiki.Python.org/moin/Tkinter
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