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Ewoaywyiké onpeiwpa

To napoév ddaktikd uAkd oxetietal pe 1o AN.Z tou louAiou 2015 yia ta paBhparta,
Apxég MpoypappatiopoU YnoAoyiotwy tng B' kat I 1éd€ng twv Huepnaiwv kat Eone-
pwwv EMAA. kat MNpoypappatiopdg Ynoloytotwy ing M kat A’ 1d€ng Huepnoiwv Kat
Eonepwvwv EMNA.A. avtiotowxa, yia tg eidikdtnteg tou Topéa NMANpopopkng kat e181K6-
1epa yla 1o pabnpa Apxég Mpoypappatiopol YNoAoyLotwy.

Ot guyypa@eic tou eueAniatolv otnv KAAUTEPN UNOOTAPLEN TwV HABNUATWY AUtV yia
v eniteuén twv pabnolakwy otdxwy, e dedopéveg g ouvBNKeG avantugng Toug.
Av napatnphooupe tov KOGUo yUpw Hag, Ba danotwaoupe 61t KatakAulduaate and
NOLKIAEG EQPAPHOYEG UNOAOYLOTAV, MOU XpnatponoloUpe kaBnuepiva péoa and dlago-
PETUKEG auokeUEG. MNMapadMnia napatnpoUpe pia paydaia e€EAEN otn dnpoupyia yn-
(PLOKOU NEPLEXOUEVOU, NOU PMOPE( va PHETAaPEPETAL O€ EAAXLOTO XPOVO and 1o éva pé-
POG TNG YNG 0T0 AAA0 ekundevi{ovtag TG anootdoel. XuvieAoUvial LIoXupEG HETaBoAEG
oTnV olkovopia, otnv Kowwvikh {wh, 0To XWPo TG epyaciag. e pla petaBardpevn
olkovopia Adyw twv texvoloyikwyv e€eAi€ewy, eival onpaviikd va avanAalowwaoups
10 p6Ao pag wg npog th duvatdtnta npdoBaong otig TexvoAoyieg TG MAnpoPopIkg
Kat twv Enkowvwviddv nou tnv a§lonotolv ag AA\oug topeic kal va petaBolpe and tnv
anAh xphon Kat Ty KatavdAwaon toug oto eninedo tou Npoypappatiopoy, tng dnpt-
oupyiag Twv dikwv pag epapuoywy Kat neplexopévou, otnv aflornoinon 1ou unoAoyl-
oth pe duvatdtnta enibpaong oe autov.

To 618akTkd UALKS nou €xeTe ata xépLa aag €xel wg otdxo va oag BonBAaeL va eunAou-
Tioete TG YVWOELG Kal va anoKTNoete TG anapaitnteg 6e€16tnteg oe BEpata eniAuong
UNoAoyloTikwy npoBAnpdtwy pe alyopBuikd tpéno. MapdMnAa sueAniotolpe va
anoteA€0EL TO €VAUOHA YLa va l0axBeite OAoKANpwEVA GTOV KOGHO TOU Npoypappa-
TIOPOU TWV UMOAOYLOTAY, Va Katavonaoete nepattépw Baolkég apx£G Tou Kal va ano-
Kthoete 6e€10tnteg oth Snpioupyia iKWV oag oAoKANpwHEVWY Npoypapuatwy. Méoa
anéd 1g nokileg dpaotnpldtnteg Nou npoteivovial, €X€Te v uKalpia va newpapatt-
OTelTe pe pla oUyxpovn YAwaooa npoypappatiopou, tn yAwooa Python, va epBaBuvete
o€ apXx£G TOU NPOYPAHHATIOHOU, va TPOMNonotnoeTe £ToLUa NPOYPAUHATa Kal otn guvé-
X€l0 va Kataokeudoete ta 61ka oag.

H uAonoinan tou, kaBwg Kat n 2n ékdoon, €ytvav apedBi and 1o 6UvoAo Twv EUNAEKo-
pévawyv, Baoel twv anopdoewv tou AY tou IENM: 5900/20-05-2015 (AAA 7ZAMNO=AA-A-
2M) kat 2268/5-4-2017 (AAA 0=370=AA-=60).

210 Keipeva tou napdvtog UAIKoU Kat ya Adyoug anAonoinong kat pn dtdonaong tng
npoooxng, xpnatponoteital 1o deUtepo NAnBuviké npdowno, kaAuntoviag Kat ta dUo
yévn.
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Ano to npoBAnua
otnv avantuén
aAyoptBuou



1. Ané 1o npéBAnpa otnv avantu§n aiyoptOpou

Ltéxol
Metd tn peAétn Tou kepaAaiou Ba pnopoupe va:
e avayvwpifoupe éva oUvBeto NPEBANMa Kal Ta NAEOVEKTAPATA MOU NPOKUMNTOUV
ano tnv avaAuch Tou o€ anAouotepa
e guvB<toupe Tn AUon €vog npoBAhpatog, enthdovtag ta anAoUoTtepa NLUEPOUG
npoBAnpata
* nepypdpoupe th AUon evég NpoBAApATOG Pe Yla nenepacuévn oEpd auotnpd
KaBopLOPEVWYV EVEPYELWV
e nepypdpoupe évav alyéplBuo pe evaAaKTKoUg 1poénoug dlaypapatikhg ava-
napdotaong-napouciaong (weudokwbika, Sidypaupa pong).

Aé€erg kKAebL1a
MpdBAnpa, avaiucon npoBAhpatog, agaipeon, enihucn npoBAApatog, alydpiBuog,
avanapdatacn aAyopBpou.

Ewaywyn

L1nv evotnta auth npooeyyidovial Bépata yla tn dopn evag npoBAApatog Kat tnv no-
AunAokdtntd tou, yua tn Sadikacia tng apaipeong Katd v anAonoinan evog npo-
BAApatog, yla tnv avaluon evog npoBAApatog oe anikouatepa unonpoBAhpata Kat
T€A0G TNV Neplypagn tng AUang Tou Pe alyoplBUiko 1pdno, ekppacpévn pe yeudo-
KwOIKa h dldypappa pong.

H oxediaon aAyopiBuwyv oxetietal pe tn dadikaoia eniluong Tou npoBAApaATog, pe
v avaAuch tou o€ anAolatepa, th oUVBeon Twv AUCEWY TwV enpEPoUG NPoBANpA-
TWV Kal KUpIlwg JE TNV KATaoKeUA Kat pop@onoinon tng AUoNG Tou, Wote va Jnopel
va avanapaotabei o€ popph nou pnopei va uhonotnBei anoteAeopatikd and tov uno-
Aoyiath.
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Abaktikég evotnteg

1.1 Eloaywyh otn Siaxeipton tng noAunAokétntag evog npoBAnpatog

KdBe dvBpwnog otn {wn tou, o onotadnnote nAtkia kat av givat, avipetwnilel ka-
Bnuepvd Pikpd h peydAa npoBAApata. And tnv apxh tng axoMKAG pHag {wng, €xou-
pe AUoel NoAAG npoBAApata ota MaBnpatikd kat otn Quaoikn. To iGlo cupBaivel oe
6A0UG TOUG TOMEIG TNG ENGTAKNG KAl TNG TEXVOAOYiag.

Me tov 6po MpdBAnpa npoodilopiletal pia katdotaon n onoia XxpHZeL AVILHETWNLONG,
anawei Adon, n 6 Adon tng dev gival yvwotn, oUte npopavig. Le apketd npoBAApata
n AUon ivat eUkoAo va BpeBei, aAAd undpxouv Kat npoBAApata nou n AUan toug eivat
b6Uokoho va BpeBei. MNa napddeypa npoBAApata 6nwg: n punavon tou NepBaiio-
VTO0G, N QVILKETWNLON TWV VAPKWTILKWY, h Bepaneia aoBevelwy, n ao@aAng nAoAynon
oto Awabdiktuo gival ouvBeta npoBAApata nou dev enidéxovtal pyla eUKOAN Adon.

Q¢ auvBeto xapaktnpiletal €va npdBAnua nou anoteAeitat and NoAAG pépn Kat otn
AUon tou guppetéxouv noMoi napdyovieg nou cuxvd aMnAendpoulv petall Toug.
Oplopéva and ta npoBAnpata nou avupetwni{oupe pnopolv va enthuBoulv pe tnv
BonBela evog unoloyloth. Ltnv nepintwaon auth 1o npdBAnpa xapaktnpiletat unoAo-
YIOTLK6. 210 Ke@AAaio autd Ba aoxoAnBouUpe pe uNoAoyloTika NpoBAApata.

To npwto otddio yia tnv enilucn evog npoBAApatog ival n katavénoh tou. Otav 10
npoBAnua eivat ouvBeto, n Katavénon tou NpoUnoBEtel tnv avdAuan tng Sopung Tou.
Me tov 6po doun, evvooUpe ta enpépoug otoixeia (tuhpata) nou anoteAolv 10 Npod-
BAnpa kaBwg Kat Tov Tpono pe tov onoio autd auvdEovtal kat aAAnAenidpouv. [Na tnv
Katavonon tng dopng eival anapaitntn n avdAucn tou NpoBAAPATOG 0Ta ENLUEPOUG
otowxeia tou. [evikd pe Tov 6po AvdAuon svvoeital o Slaxwplapog evog cuvélou ota
ouotatikd tou otowxeia. MNa tnv avédAuon tou NPoBAARATOG KaL TOV EVIOMNIOKO TwV KU-
plwv atowxeiwv eival anapaitnto 1o NpéBAnua va pop@onotnBei, wote va analayel
and TG Neputtég Aentopépeleg nou augdvouv tov GyKo Twv OToIXEiwVY Nou NpéneL va
dlaxelplotoUpe. H Asttoupyia auth ovopddetal agaipeon.
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H afia tng apaipeong

Agaipeon gival n vontikh tkavatnta evioniopoU Twv Bacikwy XapakKINPLOTIKWY EVOG
avikeipevou h yevikdtepa piag katdotaong. H ikavdtnta auth enpénel tnv KPLTKA
enegepyaoia dedopévwv Kal tnv avakdAuyn oxéoswv PeTagU avIKEWEVWY h Kata-
OTAoEWV.

Mapabeiypara

L1ov unoAoylopd pag dtadpopng evog oxAPATog, T0 XpwHa Tou oxnpatog dev ival
Baoikd xapakinplotkd. AviiBeta n taxdtnta nou pnopet va avantugel sival Baoikd
XOPAKINPLOTIKO.

H kavétnta tng agaipeong pag enupénel va Bewpnooupe 6t €va dxnpa thg op-
HouAa 1 kat éva i, gival Kat ta dUo autokivnta, napoAo nou €xouv teAeiwg dlagpo-
PETKA XOPAKTNPLOTIKA.

2ta MaBnpatikd, étav AUvoupe €va npoBAnua, n anédooh Tou ayvwaoTou oTov Xapa-
kthpa X (Eotw X ...) eival pua apatpetikh diadikaoia. H agalpetikh ikavétnta ivat
anapaitntn yua th cwoth avaiuon evég npoBAApatog o anAouotepa unonpoBAApa-
10 Kat th gaeh datinwaon g dopng Tou.

1.2 AvaAuon evég npoBAnpatog o€ anAoUotepa unonpoBAApata

Yndpxouv didpopeg enotnpovikég péBodot yia tnv avéAuon tng dopng evég npo-
BAAWatog Kat Tnv e0pecn twv TUNPAtwy (unonpoBAnudtwy) nou to anoteAolv. Ot
M€BobdoL autég eival yvwotég pe ta ovopata AvaAutikn (And MNMavw npog ta Kdtw-Top
Down), ZuvBetikn (And Katw npog ta Mavw-Bottom Up), kat Mikth (Mixed) péBodog.

210 KePAAalo autd Ba yvwpiooupe thv AvaAutikn péBobo eniluong npoBAApatog
(Top Down problem solving) n onoia €ival n eupUtepa epappoldpevn péBodoG.

H yevikh apxh tng givat 61t yia va AUooupe Kdnoto ouvBeto npdBAnpa npénet:

1. Na kaBopiooupe ta unonpoBAAparta.

2. Na enavaAdBoupe tn dtadikaacia auth yua kdBe éva and ta unonpoBAApata, 6co
autd sivat avaykaio.

3. Na npoxwpdpe otnv dueon eniluch toug, étav ptdooups ag unonpoBAnpata
nou Sev anattolv ennAéov dtdaonaon.

H AUon tou npoBAhpatog enttuyxdvetal Je th gUvBeon twv AUCEWV TwV EMNUEPOUS
npoBAnpdtwy.
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Ag unoBéaoupe 6t tiBetat wg npdBANpa 10 B€Pa AVTIIPETWNLONG TWV VAPKWTLKWV.

H avtipetwnion tou npoBAApatog Ba yivel anAouotepn av ynop€coupe va avaAuoou-
He 10 npdBAnpa o AAa anAoUotepa. To apxiké npdBAnua sivat "Avuuetnion vap-
KWwTKWV". Auté Ba ynopouoe va avaAuBei katapxnv oe tpia enpépoug npoBAhpata:
(1) MpoAnynN.
(2) Bepaneia.

(3) Enavévtagn.

Ta tpia autd emépoug npoBAnpata mBavé va unv sival Wuaitepa Aentopeph €10l
Wote va enrpénouy tnv eUKOAN avtipetwnion toud. MNpénet Aoindv kaBe €va and autd
va avaAuBei og aképa aniolaotepa.

‘Etat Aownév to enipépoug npdBAnpa (1) MpdAnywn pnopei va avaAubei oe:

(1.1) Zwoth evnpépwon twv NOATWV OXETKA HE To BEpa.

(1.2) YnoBonBnon npog tnv KatelBuvon avdntugng evolagepdviwy, opapdtwy Kat
OTOXWV €K PEPOUG TV EPRBwV.

(1.3) Ynoothpt§n opddwyv au§npévng Bewpntikd "npodidbeong”.

‘Opota 1o enipépoug npdBAnpa (2) Bepaneia pnopei va avaAubei wg €AG:

(2.1) Anpioupyia vEwv KpaTiKwV BEPANEUTIKWV KOWVOTATWV.

(2.2) Evioxuon unapxouowy BEpANEUTIKWY KOWVOTATWV.

(2.3) Anpioupyia katdAnAwv tunpdtwy ota Snpdota voookopeia.

Mapduota 1o enpépoug npdBAnua (3) Enavéviagn unopei va avaAuBei wg akoAou-
Buwg:

(3.1) KatanoAéunaon tng KowwVIKAG NpokatdAnyng anévavit atoug anegaptnuévoug.
(3.2) Enibétnon Béoswv epyaoiag yla ane§aptnpyévoug Npwnv XpAOTEG.

Xtn ouvéxela kat 1o npéBAnpa (1.1) pnopei va avaAuBei oe anAoUaotepa:

(1.1.1) Evnpépwon twv epnBwv péoa and katdAAnAa npoypdupata ota oxoAeia.
(1.1.2) Evnpépwon twv yovéwv pe npoypdupata tou Ahpou.

(1.1.3) Evnuépwan kaBe dA\ou evblapepbpevou noAitn pe npoypdupata tou Ynoup-
yeiou Yyeiag.
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Mua napépotla napanépa avdAuon Ba pnopodoe va yivel kat yia 1o npéBAnpa (1.2, 10
onoio Ba pnopouoe va avaAuBei ata e€ng anAoUotepa npoBAhuarta:

(1.2.1) Opydvwon NOATLOTIKWY HpacTNPLOTATWY 0Ta OXOAE(Q.
(1.2.2) Anproupyia Snpéoiwv xdpwv ABANONG OTLG YELTOVIEG Yila TOUG VEOUG.

(1.2.3) Mapoxnh KivATpwv ota Natdid Kat otoug vEoug yla napakoAoUBnon Kat oUppE-
TOXA 0€ KAAALTEXVIKA YEYOVOTQ.

Av n avdAuon tou apxtkoU npoBAnpatog Bewpeital enapkng, n Stdonaon twv ené-
poug npoBAnudtwy oe dANa anAoUaotepa pnopei va tepuatiotei. O napandvw 1ponog
nepypa®ng kat avéluong evég npoBAhuatog yivetat ppactikd. O evba@epodpevog yia
TNV QVILHETAWNLON TOU apXIkoU npoBAApatog €xeL NAEOV PNPOOTA TOU VA AVILHETWN(-
o€l Ya olpd anéd enépoug npoBAApata ta onoia, oto 6UVOAS Toug, ekPpdalouyv Kat
avTiotoxoUv aTo apxiké NpoéBAnua.

H avdAuon auth tou npoBAnpatog oe AAAa anAoUotepa avaduel, napdAAnAa, Kat n
Soun tou npoBAApatog. MNa tn ypagikh angikdvion tng dopng evog NpoBANpATog
xpnatyonoleitat ouxvotata n Staypappatikh avanapdotacn, cUPQwva Pe thv onoia:

* To apxikd npdBAnua avanapiotatal ané éva opBoywvio naparnAdypappo.

e KdBe éva and ta anAouotepa npoBAhpata ota onoia avaAustal éva onolodhnote
npéBAnpa avanapiotatat eniong and éva opBoywvio napaAAnASypapHo.

e Ta napaMnAdypappa nou aviotowxoUv ata anAouaotepa NnpoBAhuata ota onoia
avaAuetal €va onotodnnote npoBAnpa oxnuatifovial £va eninedo xaunAdtepa.
‘Etol, o€ K@Be katwtepo eninedo, Snyloupyeital n ypagkh avanapdotaon twv
npoBAnudtwy ota onoia avaAdovtal Ta NpoBAAUATA TOU apéows UYPnAGTEPOU
enunédou.
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

H dwaypappatikh avanapdotaon tou napadeiypatog nou napatiBetal nponyolpeva
¢aiveral ato oxnpa 1-1.

ANTIMETQMNIZH
MpéAnyn Oepaneia Enavévtagn
| I I | ]
1.2 13 2.1 2.2 23 3.1 3.2

2xnua 1-1. Aiaypauuatkn avanapdotacn rnpoBARuatog "Aviuewnion vapKwiKwv”

H dlaypappatikh avanapdotach NpoopEPEL Pla anth aneikovion tng Sopng Tou npo-
BAApatog. H dnpoupyia tou oxetikou Saypdppatog BonBdaet 1600 otnv KaAUtepn Ka-
Tavénon tou i6lou tou npoBAApatog, 600 Kal otn oxediaon Tng AUong Tou.

1.2.1 Katavénon tou npoBAApatog Kat tng Sopng tou - Aladikacia eniluong npo-
BAnpdatwv

LTIG NponyoUUEVEG Napaypdgoug napouctdotnke n diadikacia katavénong tng do-
MNG evdg npoBAnpatog, dladikacia otnv onoia dev neplopidetal pévov n eniduon evog
npoBAnpatog. Auto, St anotelel pia olvBetn Asttoupyia tnv onoia pnopoupe va
blaipéooupe ota napakdtw otddia:

e Katavonaon tou npoBAApatog Kat anAdonoinon tng Nepypapng tou, Xxwpig anw-
Aewa xphong nAnpogopiag (Stadikacia apaipeong).

¢ AvaAuach tou g€ anAouatepa unonpoBAnpara.
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¢ Alatinwon okEéWewv OXeTKA pe To €ibog Tou npoBAApatog. Xto atddlo autd
1iBevtal epwthpata 6nwg: evidoostal g Pia yevikdtepn ouada npoBAnudtwy,
eival el81kn nepintwon evég yevikoU npoBAAATOG

¢ AoylKh opydvwon Kat avaAluon dedopévwy.

* Avayvwplon, avaluon kat uhonoinon nBavav AUogwv. Avixveuon yvwotwv
npotunwv. £1o 0tadlo auto BEtovial epwtnpata 6nwg: H Abon tou npoBAnpatog
nepthapBavel tpApata ta onoia ta €Xoupe ouvavinael Kat o€ AAAa npoBAApata;
M'vwoté tuhpa, ya napddetyua, eival n tavépnon evég nAhBoug aplBuwy.

e Kataokeuh tou aAyéplBuou neplypdpoviag TG eVEPYELEG yLa Th AUoN Tou.

¢ AfloA6ynon tou aAydplBuou Kat tngAUuaong nou 666nke. X1o otadlo autd tiBevral
epwthpata 6nwg: Eival owaoth n Abon nou BpéBnke; MAnwg o akyopBuog nou
dnploupynoape pnopei va BeAtwBei €10l wote, yla napadelypa, o xpdvog eKTé-
Aeong Tou aAyopiBuou va pelwde;

e Enwotpogn, av xpelaotei, o€ nponyoUpeva otddia Kat avakatagkeuh tng AUong,
MEXPL TNV eniAuon tou NPoBAAPATOG pE anoteAeoaTtiké Tpdno.

* ["evikeuon tngAUong, wote va pnopei va epappoatei oe napopota npoBAnpara.

Téoo 10 01ddio tng aloAdynong tou aiydplBuou 600 Kat n afloAdynong tng AUong,
givat 600 NoAU onpavtika otadia. H a&loAdynon tou aAyopiBuou eivat ouxva éva
oUvBeto Bépa Kal n epnon: undpxet anodotkdtePog aAyopBuog nou AUvel 1o iblo
np6BAnua; anavtdtat cuxva and tn Bewpntukn MAnpo@opikn, n onoia PeAETa thv
anodotikétnta Twv aAyopiBuwy. H anodotikdtnta avapépetatl Kupiwg othv taxdtnta
eKTéAeang tou aAyopilBuou (néoo xpdvo dnAadh xpetadetal yia va AUoel 1o npéBAnpa)
Kal otnv noodtnta ting KUpLag uvhung nou xpnotponotei. O €é\eyxog tng AUong avit-
petwnietat ouxvad pe tunonotnpéva unoBetikd dedopéva cUwva Pe T anattnoeLg
Tou NpoBAApatog, Ta onoia 0dnyolv o€ pLa yvwaoth AUon. Ltn ouvéxela, epapuofoups
Tov aAyép1lBuo Kal ouykpivoupe Ta anoteAéopata nou NpokUntouv pe ta dikda pag. Edv
dlaniotwaooupe AdBog, evioni{oupe To THAKA TNG AUONG Nou eKTeAel Th AavBaopévn
Aetoupyia, 1o dlopBdvoupe Kat enavaiauBavoupe th dladikaoia eAéyxou, £wg 6Tou
1a anoteAéopata va pn dlapépouv and ta dika pag.
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1.3 MNeptypaph pe yeudokwdika/didypappa pong

2tn BBAwoypagia guvaviwvtal didpopol 1pdnotl avanapdotaong evdg aiydplbuou,
6nwg ot akéAouBol nou Ba napouaclactolv oTn CUVEXELQ:

* Me puaiknh yAwaoa, n onoia anoteAei tov nio anAo, avene§épyaaoto Kat adopnto
1pdéno napouaiaong evag alydpiBuou, nou pe anAd AdyLa Kat eEAeUBepeg ekPpa-
o€Lg, neplypdgoupe 1a Bhpatd tou. Qot600, 0 TPONOG AUTOG EKPPAONG EVEXEL
au€npévn niBavotnta AdBoug h acdgelag.

¢ Me Suaypappatnikég texvikég (diagramming techniques), ot onoieg ouvigtodv
éva ypa@iké 1péno napouaciaong tou akydplBuou. And tg diapopeg daypappa-
TIKEG TEXVIKEG Nou €xouv enwvonBei n Mo nNaAd kat n no yvwoth {owg ival 1o
Sudypappa pong (flow chart).

* Me kwbwkonoinan (coding), 6nAadn pe éva npdypappa ypappévo eite oe pia
peudoyAwoaoa eite og KAnowa yYAWooa NpoypappatiopoU nou, 6tav eKTeAeoBEl,
Ba 6woel ta idla anoteAéopata pe tov akyopiBpo.

¢ Me WeuboyAwaoa h Weubokwdikag, nou ival pia unoBetikh Sopnpévn yAwo-
0a pe otoxeia and unapKTéG YAWOoOoeG NPOYPANHATIOHoU, He AMYEG EVIOAEG Kal
anAonownpévn auvtagn. Xpnotdonoteital, Kupiwg, ota npwta otadla ekpdbnang
TOU NPOYPAUHaTIoHOU.

210 BiBAio auté Ba xpnotponotnBei w¢ yAwooa npoypappatopou n Python, kaBg
eniong n yeudoyAwaoaa Kat ta cUPBoAa Tou Slaypdppatog pong Nou Xpnaotgonotou-
viat kat oto BiBAlo «Eloaywyn otig Apx€g tng Enothpng twv YnoAoylotwyv» tng B’
1aEng NE.A. kat ENAA.

1.3.1 Baolkég ouviotwoeg/evioAég evog aly6plBpou

2tn ouvéxela divovtal napadeiypata akyopiBuwy, otoug onoioug e€etadovtal ot dia-
(POPEG OUVLOTWOEG VOGS aAyoplBuou, dnAadn oL anapaitnteg evioAég, Eekvaovtag and
LG anAoUCTEPEG KaL NPOXWPWVTAG NPOG TIG auvBeToTEPEC. 10 oUYKeKpLUéva, Ba e€e-
100800V NEPLNTWOELG TEPLOKWY EVIOAWY, avaBEoewy TIHWY, ENNOYNG HE KPLTHPL,
dladikaotwyv enavainyng, evepyelwv NoAanAwy enloywy, KaBwg Kat cuvduacpou
eMpwAcUpévwy nepntwoswy. [Na k4Be nepintwon napoucidlovial GxeTkd napa-
belypata pe tnv ekpwvnon, Tnv napouciacn Twv Bnpdtwy nou npéneL va akoAoubn-
BoUv og yeuboyAwaaa, KaBw¢ Kal 1o avtiotowxo didypappa pong.
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Ma t 8ibaokaAia Tng napaypagou authg Ba xpnotgonotnBei n napdypagog 4.4 and
10 BiBAio «[Mpoypappatiopdg YnoAoylotwv» twv Lidepidn k.. Tou EMAA., KaBwg Kat
10 BiBAio «Eloaywyn otig Apx€g tng Entothpng twv YnoAoylotwvs» tng B’ td€ng ME.A.
kat EMA.A. twv Aoukdkn K.4. NMpogoxn: n guvtagn twv evioAwv akoAouBei 1o 6eUte-
po BiBAio «Eloaywyn otg Apxég ing EnotApung twv YnoAoylotwv» tng B' ta§ng ME.A.
kat EMA.A. twv Aoukdkn K.4.

1.4 Apaotnplétnteg
Apaotnpiétnta 1. Alaxeipion npoBAnpdtwv
INa ta npoBAApata nou divovtal otn cuvéxeld, va cupnAnpwBei n akéAouBn NAnpo-
Qopia:
a) Katavénaon tou npoBAApATog:
* [Towa 6edopéva eival yvwotd;
e Tu bev gival yvwaoto;
* [Toto €ivat 1o {ntoUpEeVo;
¢ [Noteg eivat oL GUVBNKEC;
* Na oxeblaotei n Auon.
¢ oo eival 1o nAdvo epyaociag ywa tnv enilucn tou NpoBAANATOG;
B) YAonoinon tng AUong
¢ Xpnaolgonotwvtag 1o NAdvo epyaciag, va napouactaotei n 6An epyaaia kat n Adon.

A@oU ohokAnpwagte th dpactnpldtnta, va cunthoete otny Tagn yia 1o NnpoBAnpa Kat
TOUG TPOMNOUG AUGNG ToU.

Inpeiwon: Na yivel kataypa@h twv cuMoyLapwy nou €ytvav ndvw oth AUcon auth.
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MpéBAnpa 1. EGpeon twv KAANIKwWY VOULoPAtwy pe pla {0ylon

Yndpxouv 6éka oakid nou neptéxouv 100 vopiopata to kaBéva. To kGBe vopopa (u-
yiCeL 10 ypappdpla. To éva and ta 6éka oakid éxel péoa pévo KAANIKa vouiopata ta
onoia {uyiCouv 9 ypappdpla 1o kKaBéva. MNwg pnopoulpe, pe pia pdvo {Uylon oe pia
nAektpovikh uyaptd akpilBeiag, va BpoUpe noto oaki nepléxel ta KAANKa vouiopara;

Mp6BAnpa 2. To npéBAnpa tng Xelpayiag

Ag unoBéooupe 6t eikoal vBpwnot Bpiokovrtal padi pe évav pabnth o éva dwudtio
Kat npénet o gabnthg va avtaMagel xewpayia pe kGBe évav and autolq. Me néooug
avBpwnoug teAkd, Ba avialagel xepayia; Edv undpxouv N (N>0) dvBpwnot padi pe
10 JaBnth oto dwpdto, pe ndooug TeAka Ba £pBeL autdg oe enagh;

Apaotnpiétnta 2. MeAétn npoBAnpatog «Acpalnhg nAonynan ato Aladiktuo»

Xwploteite o€ opadeg twv 5 atduwv. KaBe opdda avarauBdvel va peAethoet 1o npéd-
BAnpa: «AopaAng nhohynon oto Aladiktuo — dnptoupyia evég dekahdyou cupBou-
AeuTikwv odnylwv». [Na 1o okonéd autod:

e YUMEETe NnAnpoopieg and 1o Awadiktuo, enthé€te tnv ouadn nAnpogopia,
alonowhote 6laBéoipa atatiotika dedopéva, opyavaote Ta dedopéva nou evio-
nioate. Na ™ ouMoyh Kat Tnv opydvwon Twv dedopévwy, aflonothote Toug
unoAoyLotég Tou epyaatnpiou MAnpopopikng Kat nnyég oto Aadiktuo.

® Y1tn ouvéxela avaAllote 1o npdBAnua o anAouatepa npoBAApata.

e Yuvia€te évav ouPBouAeuTikG 0dnyo6 pe Tig 8€ka Baoikotepeg odnyieg kat na-
poucotdote tnv epyacia agag otn tégn.

Inpeiwon: Na tnv unoothplgn tng ouvepyaaoiag twv opadwy, pnopei va aflonotnBei
éva Aladiktuakd epyaleio ouvepyatikng ypa@ng. Na napddetypa pnopei va alonot-
nBei 10 epyaAeio wiki TNg nAektpovikhG oxoAlkAG Td§Ng (http://eclass.sch.gr/). Opya-
VWOTE T0 UNIKO 0ag Kal dnpoupynote €va Kowvo €yypago nou xwpidetat og dUo pépn:
To npwrto pépog neptéxel tTnv avaiuon tou npoBAApatog Kat 1o deUtepo 10 SekdAoyo
TWV OUUBOUAEUTIKWY 0dNnyLwVv.
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Mny£¢ ywa tnv uhonoinon tng pactnpiétntag

* AIKTUaKOG kOpBog Tou Luvhyopou tou nawdiol (http://www.0-18.gr). Aeite tn
«guvtayh» yla ao@aih ndonynon oto Alabiktuo, 6nwg npoékuye and 1o nAe-
KTpoVIKG popoup tng Kowvotntag EpnBwyv XupBoUAwv tou Xuvhyopou Tou
Mawdwolu  http://www.0-18.gr/gia-paidia/nea/syntagi-gia-asfali-ploigisi-sto-
internet (teAeutaia npéaBaon 16/07/2015).

e EMnvik6 Kévipo Aopaloug Awadiktuou pe dpaotnpidinteg, apBpa, eknadeu-
TKoUG népoug, npotdoelg (http://www.saferinternet.gr, teAeutaia npdoBaon
16/07/2015).

* AopdAeia oto Aladiktuo: Evnpepwtikdg kduBog MNaveAAviou xoAikoU AktUou
(http://internet-safety.sch.gr/, teAeutaia npdoBaon 16/07/2015).
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Apaotnpiétnta 3. Ixedlaopog evog eknatdeutikol nawxvidou

Na 1o npdBAnpa tng dadikaciag AAYNG oNPAVILKWY ano@Aacewy yla 10 oxedlaoud
evég eknaldeutikoU nawxvidlou e op@h quiz, kavie ta akdlouba:

1. Apxikd datunwote pe ocapnvela 10 NpoBAnUa Kat avaAdaote 1o o€ anAodatepa
unonpoBAApata. [Na tnv Kataypaph TG CUAOYLOTIKAG 0ag Kal Tnv avanapd-
0Tacn TWV KatnyopLwy tou NpoBAApatog pnopei va xpnotponotnBoUv epyaleia
evvoloAoylkhg xaptoypdenong (6nwg 1o Cmaptools http://cmaptools.en.sof-
tonic.com/) A éva anAd unoAoyloTikd GUAAO.

2. Ytn ouvéxela neplypayte e anAd Bhpata tn dadikacia Ayng twv anoacewy
0ag yla 1o axeblaopd tou eknawdeutikoU nawxvidiou, AapBdvoviag undéyn did-
PopeG HETABANTEG, YVWOTEG Kal AyVwoTeS, OnwG: oL Kavoeveg Tou naxvidlou, o
1pdénog BaBuoAoyiag, 10 ypagikd neplBarov K.q.

3. Ta éva pkpd tuhpa tou nawxvidiou neplypdyte évav alyéplBuo nou ya ya
€pWINON, apxika, Ba daBadet tnv andvinon Kat Ba eA€yxel tnv opBOTNTA TNG.
2tn ouvéxeld, Ba enwatpépel otov naiktn tou nawxvidiou avdioyo phvupa. To
nawxvidL Ba otapatdel, av o naiktng anavthoel ndvw and TpeLg popég AdBog.
MNpoonaBhote va yevikeUaete th AUon nou nepypdyate otov akyopLBuo, wote
va €QAPHOOTEL yla pa PeyaAUTtepn opada EpWTACEWV.

Apaotnpiétnta 4

Mia opdda pabntwv anogdacioayv va Snploupynaouy Jia ikpoypagia o Hakéta evag
onttoU yla va NpogopoLaouy tn Asttoupyia plag «é€unvng» katolkiag. Na 1o okond
autd, ouvédbeoav dlapopoug aoBnthpeg pe €va pikpoene€epyaatn, nou Ba eA€yxel
10 e€wteplkd neplBaMov kal avdloya Ba evepyonoloUviat S1dQopoL aUTOHATIaHOL
(Gvolyua napaBupou, Gvolyda Kouptvwyv, evepyonoinon aveplothpa K.4.) yla v
npooappoyh tou anttoU, waote va diatnpeital Jua otaBeph Beppokpacia yupw otoug
20 pe 25 BaBpoug °C pe 1o eAdxioto duvatd KOOToG.

¢ Na avaAUoete 1o npdBAnua og anAouatepa unonpoBAApata, ate va unoatnpi-
€ete 10 oxedlaopo ng didtagng.

¢ Na kataypayte g Katnyopieg Kat g napap€rpoud nou npénel va AdBete undyn
0ag yta v uhonoinon tng AUonG. apoU KPatAoETE LG XPAGLEG NANPOYPOPIES.

¢ Na uAonothoete alydplBuo, ekppacpévo o Aoyikd SLdypaupa, nou va neptypd-
@eLta Baokd BApata nou npéneL va eKTEAEDEL 0 PIKPOENEEEPYATTNG, WOTE, av N
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Beppokpaoia augnBei, va avoiel autépata 1o napdBbupo TG copitag yla va Prel
Ppéokog aépag. And notov awgBnthpa Ba ndpel authv tnv NAnpogopia wg €i-
0odo; lMNoleg ouvBNKeg Nnpénet va ikavonotnBolv wate va KAgiogL 1o napdbupo;

Enéktaon: [Mowa véa npoBAApata pnopei va dnuoupynBoulv, étav avoi€el 1o napdbu-
po, waote va AnpBoUv undyn ot cUVBNKEG Nou NpéneL TEAIKA va tkavononBouyv yia va
600¢i n avtiotoxn evioAn Kat va avoiel 1o napabupo;

Inpeiwon: EvaMaktkd pnopei va anogacioste va ent\loete kKanolo Ao unonpo-
BAnpa nou ouvteAei otnv dlathpnon tng entBupnthg Beppokpaaiag.

1.5 Epwrthoeig
1. Tueival éva np6BAnpa;
2. MNoua gival ta Bagikd BApata yua tnv eniduon evog npoBAhpaTog;
3. Mnopeite va nepypdyete pe éva 61k6 oag napddstyua tnv afia tng agaipeong;

4. Me noloug tpénoug pnopoUpe va avanapacthgoupe évav akyopLBuo;
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1.6 Avagopég — BiBAoypaepia

** To napadetypa tng avdAuong evog npoBAApatog otnv napdypago 1.3 npoépxetal
ané 1o BBAlo «Avantu€n Epappoywv oe MNpoypappatiotikd MepiBarov» tng I
Tagng ME.A. Twv BakdAn K.4.

http://demonstrations.wolfram.com/topics.html?Algorithms#123 (teAeutaia npo-
onéhaon 15/07/2015)

Aktuakdg tonog yia tn dtdaockaAia tng enathpng tng NMANpoPopIKAG xwpig unoAo-
ylotég Computer Science Unplugged: http://www.csunplugged.org (teAeutaia
npoonéhacn 12/07/2015).

AKTUaKAG T0N0G pPe YnPLakd UAIKO yla thv loaywyh otnv aAyoplBuikh okéyn: http://
www.teaching-materials.org/algorithms/ (teAeutaia npoonéhaon 05/01/2015).

Eknaideutikd nawxvidia pe BEpa tnv unoAoyloTikh okéWn Kat tnv eniAuon npoBAhpa-
10G: http://games.thinkingmyself.com/ (teAeutaia npoonéAaon 12/07/2015).

Enide§n aAyopiBuwv pe ontikonoinon kat duvatdtnta avatpopodotnong. O Aiktua-
K¢ KéuBog anoteAei tov kduBo diavopng tou Wolfram Demonstrations Project,
é¢unveuon tou Stephen Wolfram. To npdypappa €xet wg otdéxo thv napaywyn Kat
Slavoun EA/AAK eknadeutikv 81adpadtikwv Kat ontikonoinpévwy emdeifewyv
yla tnv €NLOTAKN, TNV TEXVOAOYia, Ta HaBnpatikd, tnv T€xvn Kat yla apKetd aAia
enwotnpovikd nedia. MNa tnv ektéheon twv apxeiwv enide§ng otov unoloyloth
anaueitat n eykatdotacn tou Wolfram CDF Player (napéxetat dwpedv). Ltn ou-
véXela, gnopei kaveiq va kateBdaoel Kat va ekteAéoel 1o apxeio enide§ng n va 1o
ekteAéoel aneuBeiag (on-line) and 1o puAopetpnth-browser.

EpyaAeia evvolohoyikng xaptoypapnong (dnwg Cmap-tool http://cmaptools.en.sof-
tonic.com/, teAeutaia npoonéhacn 15/07/2015).

EpyaAeio on-line yia tn kKataokeuh dlaypappdtwy pong https://www.gliffy.com (te-
Aeutaia npoonéAaon 15/07/2015).

06nyd¢ yia tov Eknadeutiké yia 1o MNpodypappa Znoudwyv tou MaBhapatog «MAnpo@o-
pkh» " Tagng MevikoU Aukeiou, ato nAaioto tou épyou «NEO ZXOAEIO (XxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon MNpoypappd-
Twv Znoudwv MevikoU Aukeiou, Mouaikwyv Kat KaAtexvikwyv Aukeiwv», Y.I0.
MAIL.8, IvottoUto Eknawdeutikng MoAttkAg (1.E.IM.), lavoudplog 2015.
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Wnoako6 IxoAeio-AnoBetnplo Qwtopetpo. Mepiéxel petagl dMwv pabnaolakd avit-
Kelpeva ya tnv npooéyylon g aAyoplBuIkng okéwng (teAeutaia npoonéAacn
05/07/2015) http://photodentro.edu.gr/lor/subject-search?locale=el
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Ano tov aAyoptBuo
otnv avanruén
npoypayuarog



2. Ané tov aly6piBuo otnv avantugn npoypappHatog
Zt6xol
Metd tn peAétn tou kepalaiou Ba pnopoUpe va:

¢ neplypd@oupe tnv nopeia and tov aAydplBuo oto npdypaupa

e gnefnyoUpe TN AOYIKA OUYYPAPAG Npoypapudtwy avd €idog npoypappatiopou
(AladikaoTikd g, AVIIKELMEVOOTPEPNG KAL ZUVAPTNOLAKOG NPOYPAUHATIONEC).

A€€erg KAedLa
KUkAog avantugng npoypaupatog, joviéAa avantu§ng AoylopikoU, MpoypappaToTikag
unodeiypata, npdétuna Kat TEXVIKEG NPOYPAPHATIOPoU, YAWOOEG NPOoYPaUHaTIopoU.

Albaktkég evotnteg
2.1 KOKAog avantu§ng npoypappartog/Aoylopikou

H 6wadikacoia avantu§ng AoylopikoU anotelel pua epyacia nou efeliooetal oe dia-
KpLtég pdoelg h otddia kat Bewpeitat unoclvoho Tou KUKAoU {wh¢ eveG GUOTAHATOG
AoylopikoU nou Eekivd and tnv avdluon anatthoswy Kat TEAELWVEL PE Thy navon
Aetoupyiag Tou.

MetagU twv Baolkwv peBodoroylv (HoviéAwv) -nou éxouv npotabei kat akoAou-
Boulvrtat- givat 1o povtého tou Katappdkin (Waterfall model) kat auté tng Znelpoet-
800¢ npooéyylong (Spiral model).

2.1.1 Movtélo tou Katappdkin

Mpdkettat ya to poviéAo nou unodiaipei tn dadikacia avantugng evog cuothpatog
AoylopikoU atig akoAouBeg pAoelg:

e AvdAuon anatthoswv.

Ixebilaon.

YAonoinon.

OAokAhpwon.

¢ Aettoupyia Kat guvthpnon.
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2.1.2 Movtého oneipag

210 pJovtédo Tng oneipag, n avdntu€n akolouBei pla e§eAikuikh dladikaoia pe tnv
enavaAnnukh ektéAean evég KUKAou @docwy. e KaBepia @don dnpoupyeital pua
evblapeon ékdoan tou TeEAkoU Npoidviog, n onoia BeAtiwvetal Katd tov eNOPEVO KU-
kAo K.0.K. H dladikacia auth cuvexiletal péxpt va napaxBei pwa ékdoon nou va ka-
vOnoLel 1L anattnoELg TwWV XPNOTWV.

Mapdpola pe tn dadikaoia avdntugng evog Aoylopikou, epyal6pacTe Kal Katd nv
avantu€n evog npoypdupatog, akoAouBwvtag ndAL pwa peBodoloyia uhonoinong tou
KUKAou avdntuéng npoypduuarog (program development life cycle-PDLC).

Mia ané tg peBodoloyieg avantugng npoypdppatog anoteAeitat and GAceLg, dNwg:
¢ AvdAucon tou npoBAAuaTog.
e Yxebiaon.

e Yuyypagn KwdKka.

‘EAeyxo¢ Kat eko@aAudtwaon.

e Tekpnpiwon.
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Avdiuon AgloAéynon

rxebiaon Avantuén

2.2 H Aoykn ouyypaphc npoypappatog avaloya pe 1o €ido¢ npoypappartt-
opoU

Ané tn dekaetia tou 1960 péxpt onpepa, €xouv avantuxBei Sidpopa €idn npoypay-
HatiopoU nou ta unoatnpl§av NoAEG yAwooeg kKat 8a pnopoUcape va 1a KatnyopL-
onolnooupe o€ peyaAeg KateuBUvaelg, Ta Asydpeva Mpoypappatiotika Ynodeiypara
(programming paradigms).

Ta Baowkd npoypappatiotkd unodeiyparta eival ta akdouBa:
¢ O lMpootaktkég npoypappatiopdg (imperative programming).
¢ 0 AnAwTkéG Npoypappatiopdg (declarative programming).
2.2.1 MpooTaKTKAG NPOYPAUHATIOHOG

O MNpootaktuk6g npoypappatiopég Baoidetal oe evioAég nou ulonoloUv ta BhApata
evég alyéplBuou, evepywviag o€ petaBAntég kat aAddoviag Tnv Katdotaoh Toug.
Bpioketal nio kKovtd otn Aoyikh Aettoupyiag tou unoloyloth. Mwooeg nou akoAoudbn-
oav 10 €ibog auto sival ol KAAOLIKEG YAWOOoEeG Npoypappatiapou, 6nwg Cobol, Fortran,
Pascal, C k.4.
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2.2.1.1 Aopnpévog Kat pn NPoypapHaTIoOH6§

Katd tnv apxikh nepiodo tou npoypappatiapol, n dlakAadwon tng pong yivoviav
ME TNV €VIOAN goto, katdotaon nou odnyoloe o€ Pn dopnpéva npoypdupata (pn o-
Hnpévog npoypappatiopég - unstructured programming). Xtn cuvéxela Snploup-
yhBnke 10 Npdétuno tou Aopnpévou npoypappatiopol (structured programming),
ME TG eVIOAEG o€ opddeg (blocks) va akoAouBoUv tnv lepapxikh Aoylkh pong kat tn
duvardtnta xphang unopoutvwy Kat dtagopwv dANwv dopwv, 6nwg n if-then-else.

0 Awabdikaotuikég npoypappatopdg (procedural programming) anoteAei pyua unoka-
yopia tou Aounpévou Npoypappatiopoy, Ye to Npodypaupa va anoteAeitat ané au-
10teAeig opadeg evioAwy, T1¢ Siadikaoieg (procedures). H yA\wooa npoypappatiopol
nou alonoinoe apxtkd to €idog autd eival n Pascal, and to 1970.

O Avuikelgevoatpapng npoypaupatiopog (object-oriented programming) Baoidetat,
o€ avtiBeon pe 10 Aladikaotikd npoypappatiopd, o€ aviikeiueva nou aMnAenidpouv
peta&u toug, anoteAwvtag NpoTuno nou talplalel NepLlocdtePo otn Aoylkh opydvw-
ong Kat Asttoupyiag tou npaypatikou Kéopou.

2.2.2 AnAwtik6G NPOYPAHHATIONAG

O AnAwTik6¢ Npoypappatiopédg (declarative programming paradigm) Baoietat otnv
nepypapn tou ogkonou, tov onoio {nteitat anéd 1o npdypaupa va eNtUXeL XT0 YEVIKO
auté unodelypa avhkouv dlagopeg unokatnyopieg Npoypappatiopou, 6nwg eivat o
Luvaptnolakog Kat o Aoyikog.

0 Zuvaptnotakdg npoypappatiopdc (functional programming) Baoiletat o pabnpa-
TUKEG ouvapTnoEeLG, Je YAwaoeg onwg Lisp, Logo K.4.

210 Aoyiké npoypappatiopé (logic programming), éva npéypappa gival €va cGvolo
ané aliwpata h kavoveg ot onoiot kaBopifouv oxéaelg avdpeoa o€ avilkeipeva. Yro-
AOYLOHOG €vAG AoylkoU npoypdupatog eivat éva cupnépacpa nou cuvayetat ané ta
anoteAéopatd tou.

210 NPOYPAMMATIOTKO Npdtuno 1ou AnAwTIKoU NPoypapuuatiopou pnopoUpe va Bew-
PACOUYE OTL aVAKOUV Kal GAeG YAWOOEG, Mou dev undyovtat otig dUo nponyoUEVES
katnyopieg. Xapaktnplotikég ivat n HTML (HyperText Markup Language), yAwo-
00 OAPAVONG-XapakInplopoU unepkelpévou Kat ev pépel n SQL (Structured Query
Language) yAwooa ya tn dwaxeipion dedopévwy, og éva Lootnpa Alaxeiplong Ixe-
olakwv Bdoewv Asdopévwv (RDBMS-Relational Database Management System).
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2.2.3 Nownd npétuna Kat TEXVIKEG NPOypaAHHATIOHOU

Ekt6¢ ané ta napandvw unodeiypata npoypappatiopoU undpxouy Kat AAAg, ta onoia
elte 6ev pnopoUv va xapaktnplotolv NANPWE WG NPOYPAUHATIOTIKG unodeiyparta gite
anoteAoUv TexviKEG Kal peBodoloyieg npoypaupatiopoU 1ig onoieg Ba avagépoupe
OTn GUVEXELQ.

MapaAAnAog npoypappatiopdc (parallel programming). Enttpénetl tautdxpovn exté-
Aean Sadikaoiwy and dapopetikoUg ene€epyaatéc.

Mpoypappatiopég odnyolpevog anéd yeyovota (event-driven programming). Ano-
TeAel NEPLOCOTEPO TEXVIKN APXLTEKTOVIKAG €VOG NPOYPAUHATOG OXETKA HE TN POn
T0U, Napa npoypappatotikd undédetypa. H pon tou npoypdppatog e€aptdrat and tnv
Unapgn Feyovétwy (events), 6nwg sival yia napadetypa éva phvupa evog awoBnthpa
N Yo evépyela Tou XxpNaotn Pe To NETnpa Tou novitkiou h evog NAnKTpou. Mapdadetypa
anoteAei n Microsoft Visual-Basic.

Ontik6g npoypappatiopdg (visual programming). Aev anoteAel unddeypa, alAd
ekppAadlel tn duvatdtnta yA\woowv h nepBarOVIwy NPoypappatiopoU va napéxouv
™ duvatdinta dnuoupyiag Tou NPOYPAPHATOG HECW YPAPIKWYV AVIIKELKMEVWY, avTi
NG NANKTPOAGYNONG TOU KEWWEVOU Nou avtlotolxel o€ evioAéq. Ot yAwaoeg ontikou
npoypappatiopol Baoifoval, GAAeG o€ Ypa@kd pe th Hop@h lkovidiwy (icon-based
languages), dA\\eg o€ Slaypdupata (diagram languages) kat 1€Aog, AANeG 0€ POPHES
(form based languages).

Ltnv Katnyopia auth avhkouv nepiBalovia énwg 10 Authorware tng Adobe, ne-
pBaMovta dnpoupyiag oevapiwv 6nwg 1o Kodu tng Microsoft kat to Alice, o MIT
Scratch, 10 Greenfoot.

Mpoypappatiopég Séopng evepyeiwyv (script programming) eival tnog - Kat 6xt
unédelypa- npoypappatiopol dnploupyiag HIKPWY THNPATWY KWOLKA Kat Oxt oAo-
KAnpwuévwy npoypapudtwy. Eivat ugnAoU ennédou npoypappatiopog nou diep-
pnveUetal Katd tnv ektéAeon and éva Ao npoypappa, dnwg €vag UANOPETPNTAG.

ApBpw16g h Tpnpatkég Mpoypappatiopdg (modular programming). Ixetidetat ne-
pLO0OTEPO pE TEXVIKN oxediaong AoylopikoU napd pe npdtuno. Xapaktnpietal and
™ Saipeon tou npoBAnpatog og anAolotepa TUhPata, autd pe tn aglpd Toug o€ ni
Hépoug HiKpOTEpa K.0.K. [Mapéxel anAouateuon tng eniAuong evog npoBAhUatog, gu-
koAia kKwdikonoinong kat cuvtApnong. Mevikd wg tunpa (module) Bewpolpe éva
oUvVoAo evepyelwv To onoio ekteAel pla kaBoplopévn Asttoupyia evog Npoypdppatog
Kat ivat katd 1o duvatdv ave§dpinto anod ta dAa Tphuata.
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lepapxikég oxedlaopog

H péBoboc avaluong evég npoBAApatog o€ Pikpdtepa eival ekeivn pe thv onoia avti-
petwnifoupe 10 NpdBAnpa wg pia noAueninedn dopn. Etol, yia tn oxediaoh tou, Eeki-
vaue and 1o ugnAdtepo eninedo Kat otn cuvéxela 10 avaAUoupe o€ A0 Kal XaunAoTe-
pa, éwg 6tou PBAcoupe oto Katwtepo eninedo avdAuang. H texvikh auth ovopdadetal
lEpapXLkoG oxedlaopog (top down design).

2.2.4 Evbelktka nepiBaiiovia Kat YA\WGOEG Npoypappatiopgou

Pascal. H nAéov kKAaoikh yAwaoa dopnpévou NPoypappatiopol atnv KAAOIKA NG
ékdoon.

Visual Basic (http://www.microsoft.com). MepiBaA\ov npoypappatiopol Nou ako-
AouBeil piktd npdtuno unodelypdtwy.

C++. Enéktaan tng C. AnoteAei yAwooa avitkeluevootpagoug nNpoypappatopou, av
Kal ynopei va xpnotponotnBei kat yia dibackaAia Stadikactikou npoypappatiopod.

Java. XUyxpovn yAwooa avIKELNEVOOTPapoUg NPOYPAHHATIOHOU.

Python (http://python.org/about/). TAwooa nou avhkel ouclaoTika o€ Piktd unodeiy-
HaTa NPOoypPappatiopoy, 6nwe Luvaptnolakod, AVILKEIUEVOOTPAPEG,.

Prolog (Programming in Logic). TA@ooa AoytkoU npoypaupatiopou.

2.2.5 Apaotnpiétnta. Katdata§n yAwaaowyv npoypayuatiopol ota npoypappatiotikd
unodeiypata

BAua 1. Anploupynate évav nivaka 800 Saotdoswy, Pe ¢ OTAAEG va aviloToxolv
OTLG €vvoLeG NMou AN avagEpBnkav otnv evOTNTA TOU AVTIIKELHEVOOTPEPOUG NPOYPAH-
HaTopoU Kat TG YPapuEG Tou o€ MAaoeg npoypappatiopou h Kat neptBaAiovia nou
yvwpilete, Asttoupywviag o€ oPAdEeG.

Bnhpa 2. Bpeite, pe avalhtnon, yhwaooeg h neptBalovia npoypappatiopou nou aag
eVOLaPEPOUV KaL YPAYTE TIG OVOHAOIEG TOUG OTLG YPAHHEG.

Bnhpa 3. Avalnthote oto Aladiktuo xapakinplotikd kKdBe yAwaoag h neptBarloviog
o€ oxéan We TG £vvoleG TNG vOTNTAG, CNUELOVOVTAG 0TO avtiotolxo KeAl Tou nivaka
nou avtiotowxoUv. Na AdBete undyn 6t noAAG neptBAAAovIa avAKOUV O€ PIKTO OXNpa
MpoypappatiotkoU Ynodeiypatog (multiparadigm environments).

BonBela. Meta&U twv avaldnthoewy oag, pnopeite va deite 1g: Object Pascal - Apple
Computer, Delphi tng Borland €w¢ 10 2006, C, C#, C++, Java, Eiffel, Kodu Microsoft,
Applnventor, Greenfoot.
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2.3 AVUKELHEVOOTPEPNG NPOYPAHHATIOHOG

Ltnv napdypago auth Ba avapepBoUpe ouvonuka otov Aviikelpevootpeph lMpo-
ypappatiopd (Object-oriented programming - OOP). Mpdkettat ya €idog npoypap-
MatiopoU nou neplotpéetal yUpw anéd tnv évvola tng KAdong (Class), n onoia ne-
pypdpel Aviikeipeva (Objects), ta onoia nepiéxouv dedopéva otn popeh IStothtwyv
(Properties) kat kwdika otn popph MeB6dwv (Methods).

Tnv avdAuon twv napandvw evvolwy Ba tnv Bpeite ato BiBAio ng I ME.A. "Avantugn
Epappoywv oe lMNpoypappatiotké MepiBaiov” twv BakdAn A, k.4. 0.E.A.B. oto ke-
¢@dAato 11 kat oug napaypdgoug 11.1 kat 11.2.

Mapabdeypa 1

KAdon: Oxnpa

[616tnTeG: Xpopa, Twh, ApBudg Tpoxwy, Taxutnta
MéBobot: Enttaxuve, Opévape

‘Eva Avtikeipevo €xel ouykeKpLpéveg 1816tnteg, 6nwg yla napddetlypa 1o Avilkeipevo
“Autokivntd 1" pe 1616tnteg: Xpwpa: “Maulpo”, Tyuh: 10000, AptBudg tpoxwv: 4, Ta-
xutnta: 120 km/h, f 10 Avtikeipevo “MotoaikAéta 2" pe 1616tnteg: Xpwpa: KOKKLvo,
Tiunh: 4000, ApBuég tpoxwv: 2, Taxutnta: 100 km/h. ‘Etal, pia KAdon anoteAei €va
apnpnuévo oxnpa to onoio anoktd ouykekpluévn unoatacn dtav dnploupyoulvral
avtikeipeva énwg 1o “Autokivnto 1" kat n “MotootkAéta 2", kaBéva pe ta 61k tou
xapaktnplotikd. O péBodot nou neptypdgoviatl atnv KAAoh epnepLéxouv Kwdika. Ma
napadetypa, ot pé€Bodot Entdxuve kat Opévape, au§dvouv Kat Jetwvouy thy tTaxutn-
0 TOU QVTIKELPEVOU avTiaToxa.

Mapadewypa 2

KAdon: Zwo

[6dtnteg: HAkia, Ywog
Mé£Bobol: MeydAhwoe, Whhwoe

H petaBAnth “KapnAondpdain 1" ival éva aviikeipevo tng KAdong Zwo. Otav 1o avtt-
kelpevo dnpoupyeital, ot Wdtnteg HAkia kat'Yyog apxikonotoUvtatl. Ot péBodot tng
kAdong opidouv Tn cupnNEPLPOPd TWV AVIIKEIPEVWV Kal TOV TPOMO HE ToV onoio pe-
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taBdMetal n katdotaoh toug. Na napddetypa, ot yéBodol Meydhwoe kat Whiwoas,
au€dvouv 1 tég HAkkia kal'Yyog evag avukelpévou avtigroixa.

2.3.1 Apaotnpiétnta. Elgaywyh otov aviKEWEVOOTPEPA NPOYPAUHATIONS Kal otnhy
odhynon and ta yeyovota

e pa nAat@épua ypa@lkng avantugng nawxviduwy, énwg n.x. oto www.sploder.

com, enN\éETE KANowa and TG ypaPlkEG pnxaveég avantu§ng Kat Kataokeudote éva

nawxvidL nou va ikavonolei g e€ng NpodlaypagEc:

Na undpxouv o€ autd, ektdég and 1o xapaktpa, TouAdxiotov 3 akdua avilkeipeva
nou va aviKouv o€ SLlapopeTIkEG kathyopieg. And Ta avitkeipeva autd, Touldxiotoy 2
npénet va entdpouv oto nawxvidl he tpdno nou va pnv neplopifetal oto va anoteAolv
epnodla npdoBaong. Eniong npénet va undpxouv TouAdxiotov 2 Nioteg h THAPATA TNG
niotag nou va avoiyouv, agou KavononBoUv kdnoteg npoinoBéosilg. H petdBaaon
auth npénetLva yivetal yéoa otn pon tou nawxvidlou kat 6xi, yla napadelypa, yetd and
0B86vn okop yta tnv niota nou oAokAnpwBnke. EMduwére, av n pnxavn nou eninégate
entpénel, va €xete dlapopetikd €dapn (terrains) oto nawxvidl oag.

Y\onolhote o< otddla:

Ltadio 1. Xxebidate Tnv Npwtn niota aag, wote va neplhauBdvel 6Aa ta dagopeTtikd
ebdpn. TonoBethote ta avitkeiueva nou enAé€ate o€ moAanAd ottyuidtuna (napand-
vw ané pua opég 1o Kabéva).

L1adio 2. Enné€te 1o xapakthpa oag Kat 1onoBethote tov otnv niota. Metatpéyte 1o
nawxvidlL oe ekteAéalpo Kat SoKLUAoTE To.

Mapatnphote nwg ennpeddel 10 £€6agog tnv Kivnon tou xapakthpa aag. Mg nioteu-
€1€ 0Tl UAonoleital auto;

Mapatnphote 1 gupBaivel, 6tav o xapaktnpag oag Epxetat o€ enagn Pe KAnowo anod
10 QVTIKE(PEvVa.

Xpnaowonothoate kKanoto énAo h epyaAeio; Av val, Tt ouvéBn oto xapaktnpa, étav
hpBe ag enapn padi Tou;

L1adwo 3. Ixedidote tnv endpevn niota tou nawxvidou oag

Me noto tpéno aMdalet niota o xapakthpag; EpnAéketal kanowo dM\o avikeipevo;
Yndpxouv kKanoleg NpounoBEaclg;

Ltddlo 4. Anavihote, 600 KaAUtepa Pnopeite, OTIG NAPAKATwW EPWTNTELG:
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Méoa aviikeipeva €xel auvoAkd to nawxvidl oag; MNoéoa eival ta otypdétuna Tou KABe
QVTLKELPEVOU;

Eival o xapakthpag oag avitkeipevo;
Motwa gival ta Baokd yeyovéta nou divouv evblapépov oto nawxvidi oag;

Av oag net kanotog 6t n avtidpaon og éva yeyovag eival npoypappatiopévn wg pébo-
bo¢ péoa o€ KAMNoLo aviikeipevo, o€ nolo avikeipevo Bewpeite dt taipldlel kaAltepa
va avhkel n éBodog nou avtiotoxei og KABE yeyovdg and autd nou anavinoate atny
nponyoUUEVN €pWTNON;

Eivat n aMayh niotag yeyovdg kat av vay, pe nowa avitkeipyeva cuvdéstay; Le noto and
autd Ba avhkel n avtigtoxn péBodog;

Av pua kAdon givat éva npdtuno yla TNV KaTtaoKeUN aVIKELWEVWY, UNOpPEITE va evioni-
o€te KAGoeLG oTo nepBAMov tng pnxavAhg avantu€ng Nou XpNGoLKOMNOLACATE;

Av oag neL kanotog 0t oL KAAoeLG éxouv kAnpovouikotnta, dnhadn petagépouv ta
XAPAKTINPLOTIKA Kal TIG HEBOOOUG ToUG OTIG KAAOELG KAL Ta AVILKEIMEVA MOU KATAOKEU-
alovtat and autég, autd oag BonBa va evionioste KAGoelg Kal UNOKAGOELG OTO MEPL-
BdaAov autd;

Ltaduo 5. Mapouoidaote 10 nawxvidl oag otoug cUPPABNTEG 0ag Kat cu{nTACTE TG ana-
vihoelg nou dwaate otig napandvw epwINOELG.

2.4 Epwthoelg

1. Moieg ival ol Baakég @doelg ya tn Sadikacia avdntugng evog ouothuatog
AoylopikoU 1o HOVTEAO ToU KatappdKn;

2. lNota givat ta Baolkd npoypappatiotkd unodeiypata;
3. MNowa gival 1a Baolkd xapakInpLoTika Tou Sopnpévou npoypappatopoy;

4. Mouwa €ival ta Baolkd XApPAKINPLOTIKA TOU AVIIKELHMEVOOTPAPoUG NPOYPAHHATL-
oMoU;

5. Avagépete peplkéG oUyXpoveg YAWOOEG NPOYPAUHATtIopoU.
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2.5 Avagopég - BiBAoypagia
Epappoyég MoAupéowyv, ABpavtvag K.4., BiBAio MaBnth EMA.A. ITYE/AIOOANTOX

Mpoypappatiopdg Ynoloylotwy, Xidepidng, K.4., T.E.E., O.E.A.B. KepdAawo 7, napd-
ypago 3 (7.3) Eibn npoypappatiopol kat ke®. 17 "EAeyxoq Kat eKkoPaApdtwon
npoypdupatog kat Ke. 18. Tekunpiwon npoypdupatog.
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3. Baowkad otowxeia yAwooag npoypapHatiopou

Ltéxol

Metd th peAétn tou kKepalaiou Ba pnopoUpe va:
* xpnotgonoloUpe Baolkég evioAég TnG yYAwooag npoypappatiopou Python
e ulonoloUpe anAd npoypdupata oth yYAwoaoa npoypaupatiopou Python

® XPNOLUOMNOLOUE T0 OAOKANPWUEVO NPoypapHatioTiké neptBaAov tng yAwoaoag
npoypappatiopou Python, tate va ypdpoupe tov Kwbika evog anAou npoypap-
Hatog, va 1o anoBnkeUoupe, va 10 EKTEAOUE, va eAEyXoUpE av €xel opAAuata
KaL va KAvoupe av xpelaotel 11 anapaitnteg SLopBwaoelg yla va €Xoupe 1o ent-
Bupntd anotéAeaua

* neplypd@oupe Tt eival yetaBANTA Kat NWE TN XpnolonotoUpe oth yAWoaa npo-
YPappatiopou Python

¢ neplypdgoupe Toug Baatkoug tunoug dedopévwy Kat va ulonoloUpe aplBunti-
KEG Kal AoyLkéG Npdgelg

e avayvwpifoupe SlapopeTika €idn opaiudtwy Kat va KAvoupe TIG anapaitnteg
evépyeLeG yla va ta dlopBwaoupe.

AE€elg kKAebL1a

Mpoypauuatiotkd MepiBdMov yAwaoag npoypappatiopoU, Baolkég AoylkEG Kal
apBuntikég nNpdgelg, teAeotég, TUnot dedopévwy, petaBAnTh, Baolkég eVIOAEG, £ToL-
HEG ouvapthaoelg, ocuyypa®h Kat ene€epyaaia KWOIKaA, dlepunveuthg, €Aeyxog npo-
ypappatog,.

Ewoaywyn

L10 KEPAAalo autd Ba €xoupe tnv eukalpia va yvwpiooupe Kat va e§olkelwBolpe
MeE ta Baolkd xapaktnplotikd@ tng yYAwooag npoypappatopol Python, pwag odyxpo-
VNG YAWooag NPoypappatiopoU, Mou XpNoLdonoLe(tat yla tnv avantu§n noAAwv npo-
Ypapudtwy, 6nw¢ anAd npoypdupata, eknatldbeutkd nawxvidia, ouvoeteg epnopikég
€QPAPHOYEG, NAATPOPHESG KOWVWVLIKAG SiKtUwong. Eival pla dieppnveudpevn, ugniol
ennédou yAwaoaoa, anAn Kat €UKoAn atnv eKPdBnoh tng. AMeg Siadedopéveg oly-
xpoveg YAwaoeg uynhou ennédou eivat n C++, n Java, n Perl, n Ruby, n Processing.
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O yAwaoeg upnAoU eninédou Baoilovial yevika og AEEeLG KAWL, ouvhBwg TG Ay-
YAKAG YAWaoag kat akoAouBouUv pia Tunikh auotnph ypauuatikh Kat GUVIAKTLIKG nou
kaBopidovtal katd tn pdon oxedlaopoU tng yAwaoag. Exouv 10 nAgovéKTnpa Ot €i-
vat eUKoAa katavontég and tov dvBpwno-npoypauuatioth Kat xapaktnpidoviat and
MeYAAn @opntétnta, 6nAadh ta NnpoypAupata Nou QTiaxvovial o€ autéG TG YAWOOEG
HnopouUv va ekteAeatolv ae dildpopa ibn unoloylotwv xwpic kaBdlou K Pe PIKPES
HOVO TPOMonoLACELG.

To oAokAnpwpévo npoypappatiotiké neptlBariov ing yhwaoaoag Python, nou Ba xpn-
owonoteitat oto pddnpua autd, duatiBetal péow Atadiktiou Kat pnopoUiE va 10 EYKa-
TAOTACOUME OTOV UMOAOYLOTh pag, kaBwg anoteAel EAeUBepo Aoylopiké Avolktou
Kwdwka. H yAwooa npoypappatiopol Python ivat noAU duadebopévn, pe pia geydAn
KOLvOTNTA NPOYPAUHATIOTWYV va TNV unootnpidel, ivovtag oupBouAEéG Kal UALKG eAeU-
Bepa oto Aladiktuo. EnnpdoBeta, nepiéxel nAouaieg BiBAL0BAKeG and £toto kwdKa
NPOYPAPHATIONOU NOU UNOoPOUE VA TOV XPNOLHONOLOUUE oTa NPoypAupatd pag Kat
HeBodoAoyia nou pag enttpénel tnv eUKOAN Kat ypAyopn auyypapn olvBetwy npo-
YPauudTwV.

["la va €NKOVWVACOUE e TOV UNOAOYLOTh PE Th YAwaooa Python, &ivovtag tg katdA-
ANAEG eVIOAEG yla va TIG eKteAEaeL, xpetaddpaaote va HaBoupe €va oAU Hikpd ouvoAo
Aé€ewv-pnpdtwy -potdlouv pe AEEELg TNG ayyAIKAG YAWOOAG- NOU avTlatoxouv oTig
eVIOAEG, KaBWwG Kat tov Tpono oUvtagng toug. To mAsovékTnpa sival ét péALG ypayou-
M€ pla evIoAn PnopoUpe va eAEyEOUHE TO ANOTEAECHA, MO KAl TO NPOYPAMHATIOTIKO
nepBarov SieppunveUel TIG EVIOAEG Aueaa Kal pag ewdonolel av éxoupe KAvel Kanoto
AdBog otn ouvtah toug. Auth n apeadtnta pdg divel tn duvatdétnta va pnopoUpe va
HaBaivoupe pévol pag, xwpic va diatddoupe va NEPAPatiotoUpe.

ZeKwvAate éxoviag Aiyn unopovh otnv apxh. MNpooé€te duaitepa otn glviagn twv
eVIOAWV KaBwg eival dlaitepa auotnpn. Awate tnv avaloyn npoogoxh otn Aento-
HépELa, Xpnolonothate tov unoAoylotn. MOALG uneite oto cuvapnaotiké KOGHO Tou
npoypappatiopoU Kat apxidete va pabaivete va npoypappatilete, dei€te kat og AA-
Aoug, ouvepyadduevol o opadeq. Otav npoonabeite va ene€nynoete KATL o€ KANOLO
ouppabnth oag, Ba BonBhoel Kal oag va katavonoete o€ peyaAltepo BaBog kKanola
onpeia nou pnopei va pnv gixate apxikd npooéEet.
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AbaKtikég evotnteg

3.1 N'vwpia pe 10 oAokAnpwpévo nepiBdAlov avantu€ng tng yAwooag
npoypappatiopol

Mpwv npoxwphooupe va paBaivoupe Nwg va npoypappatioupe otn yAwaooa npo-
ypapuatiopoU Python, sival xphowo va e€oikelwBoupe pe 10 Nw¢ auth SouAeUel.
‘Etol, Ba aoxoAnBoUpe otn ouvéXeELd HE TO:

® NWEG va €yKABLOTAPE T0 OAOKANPWHEVO MPOYPAMHATIOTIKO NEPBAMOV TG
Python

® WG va T0 XPNOLUOMNOLOULE YLa va YPAYOUE TO NPWTO pag anAd npdypaupa Kat
0TN GUVEXELD va T0 anoBnKeUOOUIE.

Ma va Eekivhooupe va xpnatponoloUpe th YAwooa npoypappatiopou Python, xpeld-
{etaL npwta, va petapoptwooupe (kateBaooupe) and 1o Aladiktuo Kal va eykataotn-
OOUHE OTOV UNOAOYLOTA HaAG TO NPOYypappaTotiké neptBAAov Tng. M'a 1L avaykeg Tou
HaBhpatog Ba xpnowgonothooupe tnv ékdoon 2.7.10 tng Python kat o xpwuatiopdg
T0U KWOBIKa akoAouBei 1o IDLE tng Python.

To oAlokAnpwpévo nepBaMov avantwgng npoypapudtwy IDLE (Integrated
Development Environment) tng Python €ival éva dwpedv npdypappa nou ynopoUue
€UKOAO VO €YKATAOTAGOUME OTOV UMOAOYLOTh pag, KateBadoviag Kal EKTEAWVTAG T0
KatdAnAo apxeio, avaloya pe 10 Asttoupytkd gUoTNA TOU UNOAOYLOTA Hag, Hla Kat
eivat SlaBéayo yla dLdpopa Asttoupylka cuothpata, 6nwg MS Windows, Linux, MAC
oS X.

3.1.1 Eykatdotaon yia Asttoupytké gdotnua Linux

Apxikd eAéyxoupe nola €kdoon eival Ndn eykateatnpévn, apou o apketég dlavo-
pEG Linux to npoypappatiotikd neptBariov tng Python eival npogykateotnpévo. Av
dev gival, 161€ pnopoUpe va xpnolPonothooupe 1o anoBethplo AoylopikoU (Software
Centre) yla tnv eykatdotach Tou.
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3.1.2 Eykatdotacn IDLE Python yua Microsoft Windows

To npoypappatiotiké neptBarov IDLE sival StaBéoipo otov enionpo Siktuako téno
unootnpgng tng yAwoaoag Python https://www.python.org/. Apxikd eni\éyoupe tnv
ékdoon NG yYAwaooag (2.7.10), petapoptvoupe 10 KAatdMnAo apxeio, avdloya pe Tnv
ékboan twv Windows Kat 10 eyKaBLoTape EKTEAWDVIAG TO OTOV UNOAOYLOTA Kal ano-
dexbpevoL TOUG MNPOTEIVOPEVOUG OPOUG. LTN OUVEXEL EAEYXOUME av €yIVE OWOTA N
eykatdotaon. TéAog, avoiyoupe 10 pevou enthoywv wg e€EAG: 'Evap&n— OAa ta npo-
ypdupata— Python— kat eni\éyoupe IDLE (elkdva 3.1).

Pythen 1.7

™ IDLE (Python GLUT)

= Module Docs

- Python (commard hee)
__-:." p“_,-‘lhi:ln Marwuals

]F Uininstall Pythen

Eikéva 3-1. Enitoyn IDLE yia va Eekivrioet n exktéAean
TOU rpoypauuatiotikoU neptBdAroviog

Enwéyovtag IDLE pe to novriki, Eekivdel n ektéAeon Tou NpoypappatotikoU nepLtBa-
Aovtog Kat avoiyel éva napdBupo oto péoo Tng 086vng. Twpa, pnopoupe dueca va
Eekwvhooupe va NANKTpoAoyoUE T0 NPWTo Hag Npdypauua, apkei va ypdyoupe tnv
KataMnAn evioAn &inAa ota tpia cUpBoAa >>>.

To Python Shell gival pyépog 1ou oAokAnpwpévou nepBAroviog NpoypapHatiopoU
KaL ouolaoTikd enttpénel Tn ouyypapn KdBe evioAng Eexwplotd (n evioAn akoAouBei
META ta tpia oUPBoAa >>>) Kal tnv dueon eKtéAeoh TG pe Th BonBela tou diepunveu-
T TG YAWooag.

Apactnpiétnta. To npwto pag npdypappa

A¢ Sokipdooupe va dnpuloupyNoOUPE TO NPWTO Pag NPOYPAHHA HE OTOXO va EPPavl-
otel atnv 086vn ToU UNOAOYLOTA TO HAVUMA XalPETlapoU: «Xaipe, koope!». [Na 1o Npo-
ypaupd pag Ba xpnatgonothooupe thv evioAn eppdviong print, pla evioAh €€66ou
Me tn duvatdétnta va epgaviotel otnv £€€0do tou unoAoyloth (086vn) éva phvupa h 1o
anotéAeopa puag npagng.
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>>> “Xaipe, kdope!”
Xaipe, k6ope!

Na thv anoBhkeuon tng epyaciag pag otnv Python, npénetl va xpnolgonolthooupe
ané o opllévtio pevou, oto Ndvw PEPOoG Tou napabupou, 1o File>Save As (Apxeio,
anoBhkeuon wg) divovtag éva dvopa oto Npwto pag autd npdypappa. Eivat xphoo
va pud§oupe éva pdakeo, dnou ekel Ba anoBnkeUoupe 6Aa pag ta npoypdupata. 1o
@dakeAo pnopoupe yla napadeypa va dwaooupe 1o dvopa «Agkhaelg og Python». Av
BéAoupe apydtepa va ene€epyactolpe h/Kal va eKTEAéTOUE TO NPOYpappd pag anéd
10 pevou File eni\éyoupe dvolypa (Open), Bpiokoupe T0 dvopa Tou apxeiou Kat 1o
enkéyoupe. H Python 6ivel ota npoypdupata tnv KatdAngn .py.

‘Otav Ba ypdgpoupe peyaAutepa npoypdupata Ba xpnolonoloUpe Tov ene€epyactn
KWOIKa (editor) nou pag npoopépel 10 NpoypappatioTiké neptBaAov IDLE yia alvia-
&n kwbdika Kal enegepyaaia. H dadikaaoia €xel wg e€NG:

* and 1o pevou enthoywv File— Avolyua véou apxeiou (New File)
e gUvtagn Tou KWHIKa ToU NPOoypAPHaTog
* anoBnkeuon Tou Npoypdappatog (Save, 6vopa apxeiou pe KatdAngn .py)

e ektéAeon Tou npoypdupatog andé v enthoyn Run—>Run Module (A natdpe 10
nAAKTpo F5), eppdvion twv anoteAeopdtwy oto Python Shell.

3.2 MetaBAntég Kat tunot 6edopévawv
3.2.1 Tdnot 6ebopévwv

To npoéypappa “Xaipe_Koope" htav apketd anAd. Ltnv npaypatukdotnta €va npdypay-
Ha enefepydletal dedopéva ta onoia pnopei va ivat anoBnkeupyéva otn Pvhpn tou
unoAoyloth, oto okAnpo 8ioko h o KANolo AAAo anoBnkeuTikd pETo, M N gloaywyn
T0UG yivetat ané 1o nAnktpoAdyto h kdnota dAAn cuokeuh €l06dou (yla napddetypa
barcode reader). Ot 1Gnot 6edopévwv npoadlopifouv tov tpdno napdotaong twv de-
dopévav eowteptkd otov unoAoyloth KaBwg Kat 1o €idog tng enefepyaaiag toug and
Tov unoAoytoth. Xtnv Python &g &nAdvoupe pntd 1t tuno dedopévav xpnaolgonolou-

HE.

Ztnv Python xapaktnpiotikoi tunot dedopévwy sival ot apiBpoi, ot Aoyikoi (booleans)
Kat ot gupBoAoaelpég (h aApaplBuntika strings)
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Ot apBpoi otnv Python gival kupiwg tpidv 1inwv: ol aképatot (integers), ot aptBpoi
Kwvntig unodlaotoAng (floating point) kat ot piyadikoi apBpoi (complex numbers)
(tov 10no autdv twv aplBuwy anAd tov avagépoupe Kat dev Ba pag anacxoAnoeL otn
B' t4€n).

Mapabeiypara

e 0 apBudg 3 anoteAei napddetypa aképatou (kat eivat anAd évag aképalog apiB-
HGG).
e O 3.14 kat 28.2E-5, énou 10 oUPBoAo E dnAwvel duvaun tou 10, ival napa-

Selypata aplBuwyv Kivnthg unodlaotoAng (A floats yia ouvtopia). e auth tnv
nepintwon, 1o 28.2E-5 onpaivel 28.2 * 10,

e 0 aptBuég (-2+3j) anoteAel napddetypa pryadikou aptBuod.

0 Aoyikég 10nog (boolean) éxel pévo 600 Tég, tnv Twhn True (AANBAG) Kat Tn A
False (Weubhg) kat €xel akond Tnv Kataypa-@n Tou anoteAE0PaTtog evog EAEyXOU.

Ou oupBoAooelpég cival pa akohouBia and xapakthpeg Kat pnopei va anoteAeital
ané neplacdtepeg anod pia Aé€ewg. Mapddeypa "Kainpépa os dAoug”. Ou Aé€elg pno-
pouv va eivat otnv EMnvikh Mwaooa, otnv AyyAikh h o€ KdBe yAwooa nou unoatn-
piCetal and 1o npdtuno Unicode. MnopoUpe va opiooupe pia gupBoAooslpd pe pova
€l0aywyLKd, yla napddewypa ‘Thpepa eivat gia nAtbAouotn pépal’ A pe SINAG €l00-
YWYLKA "TApepa givat pia nAdAouotn pépal”, ala oxt avauikta. Me 6,u Eekvape Ba
npé€neL NAAL va KAgivouE.

‘Onwg Ba boupe kat og endpevN evoTnNTa avapeoa otiG TIHEG KABe tunou dedopévav
HnopouUpe va Kavoupe dldpopeg npagelg xpnaLUonoLwviag Toug aviioTolxoug TeAe-
0T€G (oUpBoAa). MNa napddelypa 34 + 56 A 3.14*8.

3.2.2 MetaBAntég

ApKETEG popég, o€ €va npdypappa anatteitat va anoBnkeUooupe NpoowpLlvd Kanota
6edopéva atn pvhpn tou unoloyloth. [Na 10 okonéd autd xpnatyonoloUUE TG HETa-
BANntéq.

Apaotnpiétnta epnédwong

MnopoUpe va NapopoLldcoupe TG HETABANTEG, pe I BAKEG yLa LG KAPTEG o€ €va nop-
T0QOAL Le KABe BAKN pnopoupe va BAAoupe npoowplva pia KAPTA. XTN CUVEXELD
HnopoUpE va aviikataoTAooUE TNV KApta Pe pia dAn. KdBe popd dpw¢ pnopoupe
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va BdAoupe o kKGBe Bhkn pdvo pia kapta. Ot kapteg pnopoUv va gival SLaPoPETLKWV
nwv. Kapteg enayyeAMaTKEG, KAPTEG MIOTWTLKEG, KApteg supermarket. KdBe tunog
Kaptag €xel dapopetkég TIpEG. ‘EtolL atov 10no Kaptwv “enayyeAHaTkES" pnopoUpe
Va €XOUHE TG TIHEG UDPAUANIKOG, KOPHWTAPLO, PwTOTUNIES K.4.

Mapoépola, ot yetaBAntég otov Npoypappatiopd avilotoxxoUyv ag pia B€on PvApng tou
unoAoyloth. KaBe popd, oth B€on auth pnopei va anoBnkeutei pévo pia tpéxouaa
A, O petaBANTég pnopouv va naipvouv TipéG and didpopoug tinoug dedopévwv.
Me tov 6po Tiph evvooUpe pia akoAouBia and bit (0,1) n onoia eppnveletal cUpPwva
Me kdnotov tuno dedopévwy. Eival duvatd n idia akoAouBia and bits va éxel Srapope-
KN eppnveia avéloya pe tov TUno dedopévwy Tou onoiou eppnvevetat. Ot petaBAn-
T€¢ Xpnotpelouy, wote eUKoAa va punopoUpe va éxoupe npoéaBaon oto neplexduevod
T0UG. To neplexdpevo autd Bpioketal npoowpiva anoBnkeupévo otn BEon PvApNg
TOU UNOAOYLOTA nou €xeL deapeuTel yia th petaBAnTh auth.

H yAwooa Python napéxel eviunwolakég evaAaktkEG duvatdtnteg EKPpaong yia tn
dlaxeiplon petaBAntwv nou dleukoAUVoUV ToV NPOYPAMHATIOTA. ['la Th Xpnotyornoinon
Hlag petaBANTAG Sev anaweitat n SAAwORA tng, evid pnopei va ekxwphaooupe dlapope-
TKOUG TUNOUG TIHWY, ONwG akEPALEG, KIVNTAG unodlactoAng, cupBoAooELpE.
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Kep. 3 Baoika otoixeia yAwooag npoypauuatouou

3.2.3 Ekxwpnon TPAG o€ peTaBANTA Kat EPPAvion Tou NEPLEXOHEVOU TG

lNa va xpnolgonothooupe pla getaBAnTA, xpetaddpacte va tng dawooupe éva 6vopua
KOl 0TN OUVEXELD VA TNG EKXwpPhooupe Kdnowa Tin. Xtn yAwaoa Python undpxouv
OpLOMEVOL Kavoveg Mou npénel va akoAouBhaoupe yla va dwaooupe éva 6vopa o€
Hia petaBAnth. ZuvnBioupe va divoupe éva dvopa oxetkd e 1o €idog tng petaBAn-
NG Y€ AaTVIKoUG XapaKTNPEG, Nou pnopei va cuvodeuetal and kanowov apBué. MNa
napdadeypa, onomal, onoma_2, timi, mesi_timi, embado K.4. Znv Python &ev ent-
Tpénetal va eKvape 1o dvopa plag HetaBANTAG pe aplBud, evad Ba npénel va ipaaote
BéBatol 611 10 6vopa d¢ gival duoto pe KANoLo 6voua evowpatwuévng cuvdaptnong h
EVIOANG.

["a va eKxwpHhooupE pLa Tih o€ PetaBANTA XxpnotponoloUpe 1o oUPBoAo « = ». [1po-
ooxh! 1o oUpBoAo auto d¢ gival to 610 e 1o oUpBoAo Tng WWdTnTag Nou XpNatponoL-
oupe ota gaBnpatikd. To «=» onpaivel 61t divoupe otn PeTaBANTA pa TiPA €vog TUnou
bedopévwv nou gival anoBnkeupévn oe pia Béon pvApng. H petaBAnth Asttoupyel
w¢ avagopad otnv 1ph auth. Na napddeypa a=234 onpaivel 61t n petaBAnth a ava-
Qépetal otnv TP 234 (aképalog aptBudg) nou eival anoBnkeupévn otn PVAUN TOU
unoAoyLotn.

Av Béloupe va gupavicoups TNV TR NG PETaBANTAG, T61e YnopoUpe va XpnolLpo-
nothooupe thv evioAn print padi pe 1o 6vopa tng petaBANTAG (yia 1o nponyoUpevo
napddelypa n evioAn print a Ba epavicel otnv 086vn 234).

Apaotnpiétnta epnédwong
MNewapatioteite ye 1a napakdtw napadsiyuara:

>>>x =10 # ekxwpei tnv aképata Tiph 10 oto x

>>> X # eppaviel 10 NePLEXOUEVO TNG X
10
>>> X=X+15

# NpooBETeL 0TO NEPLEXOUEVO TNG X TOV AKEPALO 15 KaL To aNOTEAETHA TO EKXWPEL
€avd otn x

>>> X
25
>>> x=X *0.1

# noAanAaotddel oto vEo NEPLEXOUEVO TNG X TOV ApBPO6 KvnTAG unodlactoAng
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Apxéc lNpoypaupartiouou YrnoAoyiotwv

0.1 kat to # anotéAeopa, nou givat nAéov aptBudg Kvntng unodLaoToAAG, TO EK-
Xwpei Eava otn x.

>>> print x

2.5

>>> print x*100
250.0

>>> onoma = “Mupt”  # ekxwpel TNV 1A TG cupBoAooelpdg Mupt otn
peTaBANTA onoma

>>> print onoma

Muptw

>>> metavlitil=metavlitiz=metavliti3=15

# noA\anAn ekxwpnon tng Ttung 15 o€ 1pelg petaBAnTég
>>>X,y=10,18 # aviaMayh THwV Twv X, y

>>> print X,y

1020

>>>X,Y,z=10, 20, “Mdywa” # ekxwpel tnv 1n 10 otn x, tnv 1 20 otn y Kat
v tph Mdyua otn z.

>>> print x,y,z

10 20 Mdyta

>>> print 'KaAnpépa’ + z
KaAnpépa Mayta

[44]



3.2.4 Apaotnpiétnteg - AGKNOELG
Aoknon 1

‘Eotw 61 €xoupe th PeTaBANTA X Je NEPLEXOHEVO TOV aKépalo aplBud 12 kat tn peta-
BANTA y e neplexdpevo tov aképato aptBud 20. Xpnatgonolwvtag €va UNoAoyLoTIKO
@UMNO, avTlotolxnaote Tn YetaBAnth x oto kel pe dledBuvan B(2) kal ekxwpnhote (oto
KeAN) tnv tpéxouca aképata Tuhn tng 12 (neplexdépevo). Mapdpola, avilotoxnote tn
HETaBANTA y oto KeAl pe SiedBuvan B(3) kat ekxwphote (0To KeAi) Tnv Tpéxouca aké-
pata ©n 20 (nepiexdpevo). MNpoonabhote va aviipetabéoete TG THEG AUTEG, WOTE N
petaBANTA X, otn B€on B(2), va ndpet tn Th tng getaBANTAG y Kat n petaBAnTA y, otn
Béon B(3), tTnv Tiph tnG PETaBANTAG X.

LTn oUVEXELD NEPLypayte, pe Bhpata, th dladikaoia pe puotkn yAwaooa. Npoanabhote
va YPAyeTe 11§ KaTAMNAEG EVIOAEG eKXwpnong o€ YAwaooa Python, wote va dwaete
TG APXIKEG TIHEG OTLG METABANTEG X, Y KAl OTN OUVEXELD VA AVTIPETABETETE TG TIHEG
T0UG.

rulnthate otnv td€n, avaAuovtag ta oupnepdopatd aag, ya 10 Baolkd 1pdno nou
Aettoupyouv ot PeTaBANTEG o€ ox€on PeE TN VAN Tou unoAoytoth. Mpdabeteg nAnpo-
Popieg, yla va TEKPNPLIDOETE TIG andyelg oag, pnopeite va Bpeite oto Awadiktuo.

Aoknon 2
AkolouBnote ta napakdtw oto nepBarrov tng Python:

e Na ypdyete pwa anin ypauun oxoAiwyv tng apeokeiag oag (npoooxn va Eekivdel
pe #).

* Na opotei n petaBAnth arithmos, nou va nepléxet tnv tuh 1.234 (aptBuég Ki-
vNTAG unodlacTtoAng).

* Na opiotei n petaBAnth arithmos_tetragwno, nou va nepiéxet 1o tetpdywvo tng
arithmos.

e Na ep@aviotolv otnv 08évn ot TiPéEG Twv PetaBAntwy arithmos, arithmos_
tetragwno.

¢ Na oplotei n petaBAnth logikh nou va nepiéxet tnv tiph True.
* Na oplotei n petaBAnth paixnidia nou va neptéxet v tpn 10.

* Na yivouv AoytKoi €Aeyxol yLa 1o MEPLEXOPEVO TNG HETABANTAG paixnidia, pe xpn-
oN TwV TEAE0TWYV oUYKPLONG 0€ auvduaopd He Toug TEAEOTEG AoyIKWY Npdewy,
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6nwg yla napddetypa (paixnidia == 8, paixnidia > 8, paixnidia == 8 or paixnidia
== 10, paixnidia == 9 and paixnidia == 10).

EnaAnBelote 11¢ npoandbeleg oag e TG Napakdtw anavinoels.

>>> arithmos = 1.234

>>> arithmos_tetragwno = arithmos ** 2
>>> arithmos, arithmos_tetragwno
AnotéAeopa atnv 08dvn: 1.234 1.522756
>>> logikh = True

>>> logikh

AnotéAeopa otnv 08évn: True

>>> paixnidia =10

>>> paixnidia ==

False

>>> paixnidia == paixnidia == 10
True

>>> not paixnidia ==

True

>>> paixnidia >=8

True

>>> paixnidia |= 8

True

>>> paixnidia <=8

False

rudnthote atnv Ta&n yia tn xphon twv Aoyikwyv npdfewv not, or kat and, kaBwg Kat
yla Toug AoyLlkoUg teAeotég oUykplong. Ouate évav nivaka pe 6Aoug toug aplBuntt-
KoUG TEAEOTEG, TOUG AOYLIKOUG TEAEOTEG OUYKPLONG Kal TOUG TEAEOTEG AoYIKWV Npdge-
WV, GNUELVOVTAG, €V OUVTOMia Kat 6inAa and KABe teAeath, Tt KAveL 0 KaBévag.
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Kep. 3 Baoika otoixeia yAwooag npoypauuatouou

Apaotnpiétnta 1. Autoa&loAdynong

H 6paotnpidtnta auth okonelel o€ autoa&loAdynon, OXeTLkd Pe Toug TUnoug dedopé-
VWV Kal TLG JETaBANTEG.

Apactnpiétnta 2. QUM autoaloAéynong

Kataypdyete otn 6e€1d othAn tou nivaka Tt nwotelete 6t Ba eppaviotel atnv 086-
VN, HETA TNV EKTEAEON TWV NAPAKATW NPOYPAUMATWY. XTN CUVEXELD, ENAANBEUOTE TIG
anavinoeLg 0ag, EKTEAWVTAG Ta npoypdupata péoa and 1o neptBaMov g yAwaooag
Python.

MNpoypauparta AnoteAéopata atnv 086vn

X =45
x=455
print x

print X + X

x="Mupt®"
y = "BaoiAn”
print "KaAnpépa®, y, "kat’, x

print "KaAnpépa”, x +y

x=12

printx +3

X =26

X=y=z= 23
printx,y, z

x =y = "EAeuBepia”
print x, y
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

X, Y, z="EAeuBepia’, "Tétpog”, 2
XY, Z

X,y*z

X,y=8,12
X,y

INa gu{htnon othv Tag§n
a=010
a

Ma gulAtnon otnv ta€n
a =0xA
a

3.3 Baolkég evioAég, teAeoTEG, aplBUNTIKEG Kal AoylkEG npageig

Ltnv napdypapo auth napaBétoupe ouvontikd TG Baolkég eVIOAEG, TOUG TEAEOTEG Kal
LG apBUNTIKEG Kat AoylkéG npagelg tng yAwooag Python.

ApBuntikoi teAeotég (Arithmetic operations): +, -, *, /, **, %
Moyikoi teAeotég alykplong: ==, |=, <, >, <=, >=

Teleoatég Aoykav npagewv: not, or, and, pe 11¢ akdAouBeg Aoykég Aettoupyieg

P Q Pand Q PorQ Not P
True True True True False
True False False True False
False True False True True
False False False False True
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Kep. 3 Baoika otoixeia yAwooag npoypauuatouou

Apaotnpiétnta. Epnédwon Baokwyv atoixeiwv evotntag
LUMNANPWOTE KATdANAa Tov napakatw nivaka.

LInV aploteph otnAn napouactadetal gia npd&n nou npéneL va eKTEAEOTEL OTOV UNOAO-
YLOTA XPNOLHONOLWVTag 10 NPOYPARHATIOTIKG neptBAMov tng yYAwaoaoag Python.

* Apxika va cupgnAnpwBei n peoaia othAn pe Ta anoteAéopata Nou NioTeUETe OTL
Ba epgaviatoly otnv 08dvn Tou unoAoyloth PeTd tnv eKTéAeon TG NPAgNG.

¢ Na yivel enaAhABeuon twv anoteAeopdtwy Nou cUPNANPWBNKav NANKTIPOAOYW-
V1aG Kal eKTEAwvTag KaBe npd&n Eexwplotd péoa oto neptBArAov Tng yAwooag
Python.

Mpagerg Avapevépevo anotéAeopa | AnotéAeopa otnv 08évn

2+3

3560-130

5*3+2

5*B3+2)

5*(3+2)/10

3*3.75/15

5*2

34
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Epwthoelg eynébwaong evétntag

Ané 1a napandvw, notot NoTeVETE OTL €ival oL Baolkol Kavoveg yla tnv npotepatdtnta
Twv Npd€ewv atn yAdooa Python; Znueliote 11§ anavinoeLg oG KEVEG YPAUUEG Moy
akoAouBouv.

lNowot ot Baoikoi apBuntikoi teAeatég Nnou xpnaotgonotouviat otnv Python; Mowa npd-
€n Kdvel o KaBévag and autolg; INPELWOTE TIG ANAVIACELG 00G OTIG KEVEG YPAMMES
nou akoAouBouv.

3.3.1 Baowkég eviolég

LTI nponyoUueveg napaypdeoug napouctdotnkayv PePLKEG and TG Baalkég eVIOAEG
g yAwooag Python.

["a tnv epgpavion Ty otnv 08évn Tou UNOAOYLOTA XpNOLPOMOLOUKE TNV EVIOAN print,
ME NOLKIAEG HopPEG, dnwc: print dvopa_petaBAnTtAg, h print aplBudg, h print "gupBo-
Aooelpd’, h print onoma_petaBANTAG (teAeaTAC) apBudg

lNa tnv eKxwpnon TPAG o€ pia YeTaBANTA XPNOLONOLOULE TO «=», € HOPPA: OVO-
Ha_petaBANThAG=TuN peTaBANTAG.

IXETIKA PE TNV €l0aywyh TIMAG o€ pia petaBAntA ané to NAnKTIpoAdylo -katdota-
on 6nou avapével and 1o XpNoTn va €04yeL Jla T and 1o NAnKTpoAdylo- n onoia
anodidetal autdépata otn petaBAntA, xpnatdonotoUpe dUo Baolkég ouvaptnoEeLg: Th
input() kat tnv raw_input().

‘Ovopa_petaBAnthg= input()
x = input("Awae évav aplBuoé: ")
Av Béhoupe va elodyoups éva aA@aplBunTkd, XxpnaotyonoloUUe TNV eVIOAA raw_input:

name = raw_input(*Awaoe 1o 6voud oou : ")
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evikd, 6,1 el0dyetal e n raw_input Bewpeital autdpata aApaplBuntikG, v n
input NnpoonaBei va 1o unoAoyioel. Na napadeypa av dwaoupe atny input 1o 6voua
Mla petaBANThG Ba entotpéyel 10 Neplexdpevo NG PETABANTAG.

I"a tnv eloaywyn oxoAiwv -kKatdotaon 6nou PnopoUe va €l.0dyoups eNe€nynpatika
ox6Awa oto npdypappd pag- BEtoupe pnpoatd and to Keipevo, 1o aUuBoAo #. Me autd
Tov Tpdno étav kanotog b€t 10 NPOypaupd pag, Ba kataAdBel No eUKoAa TL akPBWG
KAVEL KaL NWG OKEPTAKAME Va TO PTAEOUE.

3.4 Baowkég ouvaptioel (evowpatwpéveg)

H Python napéxel Yia NoKINia EVOWHATWHEVWV OUVAPTAGEWV OL ONoieg PETATPE-
nouv TPEG and évav tino o€ €vav dA\o.

Apaotnpiétnta epnédwong
210 neptBdMov ing yAwoaoag Python, enaAnBeUote ta napakdrw:
¢ H ouvdptnon float() petatpénel akepaioug kal oupBolooelpég oe Sekadikoug
aplBuoug.
* H guvdptnon int() 6éxetal onoladnnote TN Kat tn JETATPENEL O AKEPALO, KO-
Bovtag ta 6ekadikd yneia, av undpxouv

* H ouvdptnon abs() entotpépel tnv anéAutn tph evog aplBpod.

H pow(a,b) entotpépet tn SUvapn tou a upwpévn oto B.
H divmod(x,y) eniotpé@el 10 nnAiko kat 1o undAotno g Staipeong x/y.

>>> float(10)

10.0

>>> int(5.678)

5

>>> abs(-45)

45

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

>>> pow (2,3)

8

[51]



Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Apketég popég ouvnBioupe, av BéAoupe va dlaBdooupe and 1o NANKIpoAdylo évav
aképato apBuo padi pe tn ouvdptnon input(), va xpnatdonotoUpe Kat T guvdptinon
int()

a=int(input('Adoe éva apBué :'))

Mapadewypa

>>> a=int(input('Awoe évav aképato aplBuo: ')

Awoe €vav aképato apBuod: 2345.10  # o xpnotng divel tnv Tipn 2345.10

>>> a

2345  # gpgavidetal n aképata ©un tou aptBuou anokéntoviag ta dekadikd yngia

Apaotnpiétnta evétntag

YupBouAeuteite Tn BonBela Tou NpoypapHaTIOTIKOU NEPLBANNOVTOG KAl NELPAPATIOTEL-
T€ NEPLOGOTEPO HE TIG EVOWHATWHEVEG OUVAPTATELG Mou napéxel n yAwaaoa Python.

H yAwooa Python &waBétel pia MaBnuatkhn povada Aoyopikou (math module) n
onoia NepLEXeL TIG NEPLICOTEPO YVWATEG HaBnpatikéG ouvapthoelg. Mia povada n
apBpwpua Aoytopikou (module) eival éva apxeio 1o onoio neptéxel pla culoyn and
OXEUKEG ouvapthoelG. MpotoU xpnotlponothooupe pua povada, npénel va tnv €104-
YOUE: >>> import math.

lNa va éxoupe NpdéoBaon o pia and 1§ guvapthoelg, Ba npénel va npoabdlopicoupe
10 dvopa NG govadag Kat to 6vopa TG ouvaApTNONG XwPLoPEvVa HeE pia teAeia. Auth n
Hop@n ovopddetal cupBoAlopdg pe teleia (dot notation). Ag SoUpe éva napdadetypa
yla Tn ouvdaptnon tetpaywvikn pida sqrt().

>>> math

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

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

>>> X
3.14159265359

[52]



Ekt6¢ ané g evowpatwpéveg BiBAoBAKeG (Hovadeg) ouvapthoewy nou nephauBa-
vovtal atn YAwaoa Python, pnopei kaveig va Bpet atoug SiktuakoUg T6noug unooth-
pLENG tnG YAwooag Kat e€wTePLIKEG Jovadeg AoylopikoU pe nAnBwpa entnAéov ou-
vapthgewy yua th dnpoupyia nokiwv npoypappdtwy. Xapakinplotkd napddetyua
eival ta projects yla tn dnploupyia ypa@ikwyv Kat naxvidiwv pe éva olvoio npod-
oBstwv ouvapthoswy Katl €T0oU AOYLOHLKOU. XT0 €ndpevo Ke@dAato Ba pdBoupe
va dnpoupyoUpe TG SIKEG pag ouvaptnoelg. e enduevo ke@aAalo Ba doupe eniong,
dlapopa napadeiypata and £roipeg BiBALOBAKEG AoylOHIKOU, yia va UAOMOLOUKE €A-
KUOTIKA npoypdupata oto xphatn.

3.5 Aopn npoypdupatog Kat KaAEG NPAKTKEG

Xtn dpaoctnplotnta nou akolouBei kat otn d€§ld othAn Tou nivaka, epgavietat pua
kKAaolkh dopunh evdg npoypdupatog o€ Python. Mapdu dev sival avaykaio, eival 1duai-
TEPA XPNOLUO PE TN HopPh oxoAiwy, dnou Eekivape pe 10 oUuBoAo #, va bivoupe éva
XAPAKINPLOTIKO TITAO gT0 NPOYpaupa Kat va npocBEToups, 6nou Kpivoupe Xphotuo,
ene§nynpatika oxoAa péoa otov Kwdika. Xpetaletat dlaitepn npocoxn ota Keva dia-
OTAMATA NPV TIG EVIOAEG, KaBWG, 6nw¢ Ba doupe ato enduevo KepdaAato, n Python ta
xpnatyonolei yua va opioel opddeg eviohwv. Ennéyoupe Toug KatdAANAoUG TEAEOTEG
Kal xpnotgonoloUye Ta idla eloaywylkd, dnAadh povd sloaywytkd pe povd kat dunAd
€L0AYWYLKA PE BINAQ.

Apactnpiétnta. YAonoinan anAouU npoypdupatog o€ Python

Na ypaget ahyépiBpog nou va unohoyidel Kat va ektunwvel 1o epBado tpywvou Ba-
ong 10 kat Uwoug 15. To epBado ivetalr and tov tuno E= (B*u)/2. Ltn ouvéxela va ypa-
el npéypappa nou va ulonotei tov aAyépiBuo epBadd tpiycdvou og yawaoa Python.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Weubokwbikag

AAy6p1Buog EpBadd_Tpiywvou

BAXH«< 10

YWOL«+ 15

EMBAAO+« (BAXH*YWOY)/2

Ektinwoe «TO EMBAAO TOY TPIFQNOY EINAIL:», EMBAAO
TEAOX EpBado6_Tprywvou

Mpéypappa og Python

# YMOAOIIZMOZ TOY EMBAAQY TPIFQNQOY
BASH =10
YPSOS =15
EMBADO = (BASH * YPS0S)/ 2
‘TO EMBAAO TOY TPIFQNOY EINAI: ', EMBADO
AnotéAeopa otnv 0B8dvn:

TO EMBAAO TOY TPIFQNOQY EINAI: 75

Na ypagei aAydpiBuog Kat 1o avtiotowxo npdypappa os yAwooa Python, nou va uno-
AoyiCet 10 epBadé tetpaywvou nAeupdq a. To npdypappa va dtaBadet and 1o NANKtpo-
Adylo 10 PNKog NG NAgUpdg a, {ntwvtag and 1o XpAoTN va 10 NANKTIPOAOYNOEL LTn
ouvéxela va unohoyidel 1o epuBaddv Tou TETpaywVvou Kat va eupavidel 1o anotéAeopa
otnv 084vn pe 10 avdloyo phvua.
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3.6 Awbdikaoia cuyypapng, petappaong Katl EKTEAEGNG NPOYPAHHATOG
3.6.1 Aweppnvéag Kat HETAYAWTILOTAG

Otav ypdwoupe Kwdika og Hop@h KEWEVOU, Yla va UNopECEL va EKTEAETTEL OTOV UMO-
Aoyloth, Ba npénel va petatpanei oe y\wooa pnxavhg nou €ivat katavonth and v
Kevipikh Movada Ene€epyaciag (CPU) tou unoloyloth. Ta npoypduuata nou peta-
TPENOUV TIG EVIOAEG Hag, propoUlv va xwplotolv og dUo katnyopieg:

* 0T0UG HeTayAwTTLoTéG (compilers) Kat
* gtoug Sleppnveig (interpreters).

‘Evag dieppnveutng StaBadel kat eA€yxel pia evioAn tn @opd, tnv ekteAel Kat HETa Npo-
xwpdael otnv enépevn. Evag petayAwtuothg StaBadelt oAdkAnpo 1o npdypaypa Kat 1o
petappadel, npwv EeKvhoel n eKTéAeah Tou. e autd 1o NAaiolo, To npdypaupa ugnAou
ennédou ovopddetal nnyaiog Kwdkag (source code) Kat oTn yevikh nepintwon, 10
petappacpévo npdypappa ovopdletal ekteAéatpo (executable). Otav éva npdypappa
petayAwttiotel, pnopel va ekteAeotel enavelAnppéva, xwpig nepattépw petdppaacn.

H Python anoteAei yAdwooa pe duvatdtnta ta npoypdupatd tng va ekteholviat and
Slepunveutn. Yndpxouv 800 tpdnol xphong Tou Sieppnveuth: Stadpactikh Asttoup-
yia (interactive mode) kat oevaplaki Aettoupyia (script mode). Ltn 6iadpactikh Aet-
Toupyia, nAnktpoAoyoUpe npoypduuata o€ Python Kat o diepunveutng epgavidel 1o
anotéAeopa:

>>>15+1
16

To oUuBoAo >>> eival o npotponéag (prompt) Nou xpnaotuonolei o SlepUNVEUTAG yla
va unodeifel 6t eival €1oipog. Otav nAnktpoAoynooupe 15 + 1, 0 Sleppnveutng eAéy-
XeL TNV éKPpacn, tn petappdlel wate va ekteleatei kat atnv 08dvn spgaviletal 10
anotéAeopa 16. EvaMaktkd, ynopoUpe va anoBnkelooupe Kwdika o€ éva pakeAo
KaL va XpNoonothooude 1o SlepunveuTh yia va eKTeEAéTeL Ta NepLeEXOUEVA TOU PaKE-
Aou. H duadikacia auth ovopddetal oevdpio.

[55]



3.6.2 Eibn opaApdtwv otov npoypappatiops

Xe éva npdypappa ynopouv va cupBoulv da@dpwyv edwv opdApata Kat gival xph-
oo va yivel dudkpion petall toug, NPoKelPévou va pNnopoUle va Ta evionicoups
ypnyopotepa:

* Ta ouvtaktika Aaén, nou napdyovtat and tnv Python étav dieppnvelel Tov nn-
yaio kwdika. LuvhBwg, unodeikvuouy Ot undpxet kanoto AdBog atn ouvtagn tng
€VIOAAG. X€ auth Tnv nepintwan o dleppnveutng epgavidel KatdAnAo dlayvwoTt-
K6 JAvVUpQ, To onoio SleukoAUvel Tov evioniopod Kat th 516pBwaon Tou CUVTAKTIKOU
AdBoug, 6nw¢ paivetal Napakdtw:

>>> “81" + 19
1.41421356237
Traceback (most recent call last):
File "<pyshell#2>", line 1, in <module>

print 2" + 3
TypeError: cannot concatenate 'str’ and ‘int’ objects
>>> “1” + “007"
1007
>>> 1 + 007
8

e Ta opdAuata xpdvou ektéleang nou napdyovral and 1o dieppnveutn, av NdeL
KAt otpaBd katd tnv ektéheon tou Npoypdupatog. Ta neploodtepa pnvipata
QUTWV TwV OPAAPATWY NEPLEXOUV NANPOPOPIEG OXETIKA HE 10 NoU cuvéBN T0
opAaApa Kal Tt ouvapthoelg ektehouvtav. MNMapadetypa: €€aviAnBnke n pvhpn,
dev €ylve owatoG XeWPLOPOG Kal anatteitat anewpog xpovog K.4.

¢ Ta onpaclohoytkd n Aoylka opdaApata nou anoteAoUv NpoBAApata ag éva npo-
ypapua 1o onoio tpéxel xwpig va napdyel kdnowo pAvupa AdBoug, ala dev
Kavel autd nou Ba €npene. Auth eival n duokoAdtepn Katnyopia a@aAudrwy,
kaBwg npénel va datpéfoupe NOAEG PopéG 6o To NPOYPaAUHA, YPAHHA NPOG
YPAMMA, ya va KataAdBoupe nou €xel yivel Aoyiké AdBog. MNapdadetypa: 1o ano-
TéAeopa and Tov unoAoylopd plag ogpdg npdgewy dev eival 1o avapevépevo,
KaBw¢ anod6Bnke AaBog n aelpd twv Npdgewv.
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Mepikd ouvnBilopéva ouvtaktika Aden, nou xpeladetat va NPOoEXOUHE:

e Kegahaia avti pikpd ypduuata. H Python noAAég gopég Eexwpilel Ta kepaAaia
ypdupata and ta Pikpd kat dev ta Bewpei wg ida AéEn. MNa napddetypa, av ypd-
Youpe tnv evioAn Print pe kepalaio, 6€ Ba kataAdBel du eival n evioAn print.

e Aev npénel va pnepdeloupe dNAG loaywylkd e povd. Otav avoiyoupe €woa-
YWYIKA, npénet va kKAeivoupe pe ta dpotd toug (Hovd pe povd, SInAd pe SinAd).
* Aev npénet va pnepdeloupe TNV KATw _ PE TN peoaia - navAa.

¢ Na ano@eUyoupe va xpnatgonoloUpe EMNVIKOUG XapaKTNPEG ME AATVIKOUG oTa
ovopata PETaBANTwY.

¢ Otav avoiyoupe napevBéoelg, Npénel va g KAeivoupe e 1o aviiotowxo cUuBoAo

0.8.0.

e |6laitepn npoooxn anatteitat ota Kevd dlacthpata otnv apxn plag YPappng, pia
Kat otnv Python ta kevd dagthpata €xouv onpaaoia.

e EAéyxoupe Tnv opBdtnta tng aUviagng KABe evioAng, kaBwg ouxva dev ypdgpou-
ME TNV EVIOAN 0wOoTa.

¢ [Ipénet va divoupe WBlaitepn npogoxn atny Nepintwon Nou JETAPEPOUPE £T0L-
Mo kwbIka and dlapopetikég ekdOaeLg TG Python, 6nwg¢ and th 2 otnv 3, ot
HeTagl twv ekdooewv undpxouv SLaPopEG o€ OPLOPEVES EVIOAEG, WG NPOG Th
ouvtagn.

3.7 Epwtihoelg

o

1. Mw¢g ovopddetal 1o npoypappatatiké neptBdov ing yawoaoag Python;
2. Tueival n petaBAnTh otov NPOYPAPHATIONG;

3.
4
5

lNoloug BaokoUg tunoug aptBuwyv unootnpilel n yAwooa Python;

. Tutipég pnopoUv va ndpouv ot Aoyikoi (boolean) tinot debopévawy;

. Mota evioAn tng yAwaoag Python xpnatonoloUpe yia va epggavicoupe éva yhvupa

otnv 084vn Tou unoAoyLath;
Moo oUPBoAo xpnaotgonoloUpe yia va SWOoUKE Hia THh o€ Jia JeTaBANTA;

7. Mowa Baowkh Aettoupyia exteAei o dieppunveutng tng yAwoaoag Python;

Tidlapopd €xeL o Sleppnveutng and 1o HETAYAWTILOTA O€ Jia YAWOoOoa Npoypaupa-
Tlgpoy;

. Mola €ibn opaApdtwy pnopei va cuvavinooupe o€ €va NpOypapHa;
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Twv Znoudwyv MevikoU Aukeiou, Mouolkwyv Kat KaAAttexvikwv Aukeiwv», Y.I10.
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de1a, http://el.wikipedia.org/wiki/Python (teAeutaia npoonéhaan 4/07/2015).
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4. ANYoplBHIKEG OpEG

Ltéxol
Metd tn peAétn tou kKepalaiou Ba pnopoUpe va:

e enAéyoupe Kalva xpnatponoloUpe BaolkéG alyoplBuIkEG Hopég, 6nwg TNy ako-
AouBia, Tnv en\oyn, tnv enavainyn.

e ulonoloupe dedopévoug anloug aAyoplBuoug os npoypdupata otn yAwood
npoypauuatiopoU Python.

e nnegnyoUpe tn Acttoupyia THAPATOG KWOIKA TNG YAWOOAG NPOoypauHatiopoU
Python.

¢ opifoupe TG BIKEG Hag ouVapTACELS Kal va TG aglonotoUpe yua tny eniucn npo-
BAnpdtwv.

Aé€erg KAedLa
AAyopBuIKEG Bopég, akoAouBia, dopn enthoyng, Sopn enavadAnyng, CUVAPTACELG.
Elwoaywyn

210 KePAAalo autd Ba éxoupe tnv gukalpia va efolkelwBoUpE Pe TG aAYOPIBUIKEG
dopég kal va ulonothooupe nio ouvBeta npoypduuata, XpPNOLKONOLWwVTAg TG avii-
otoxeg SopéG oTn yAwooa npoypappatiopou Python. Eva npdypappa AapBdvel be-
dopéva wg eigodo, ta enefepydletal cUPPWVA e TIG EVIOAEG NMOU NEPLEXEL KAL OTN
OuVvéxela enotpéPel Ta anoteAéopata. Mnopei 6nAadn va napopolaotei e pua ou-
viayh payelpépatog, érnou apxikd ntdel 1a Baokd uAkd, ta ene€epyadetal cUugwva
M€ TN ouvtayh Kat eNoTpEPeL 1o payelpepévo anotéeopa. Etal, 1a Baokd xapaknpt-
OTKd €vog npoypdupatog eivat:

Eioobog: MNephapBdvel 1a dedopéva nou anattei 10 npdypapua and 1o nepBAiioy,
wote va napdyet tnv entlBupnth €€odo. H eioodog yivetal cuvhBwg and nepipepela-
KEG OUOKEUEG, ONwE Novtikl, NANKTIPoAdYlo, avayvwaotn barcode, capwth A kdnoto
anoBnKeuTiko péoo, 6nwg okAnpd dioko, usb flash memory, DVD, xpnoonotwvtag
NV KatdAANAn evioAn. 1o nponyoUpevo Ke@AAalo yvwpioape tn cuvdptnon input(),
wote va dlaBadet 1o npdypappa dedopéva and 1o NANKIPOASyLO .

Tpénog EktéAeong: O tpénog pe tov onoio yivetal n enegepyacia twv dedopévav.
eunepLéxel Petafl AANwv TI¢ poég ektéheong (akoAouBia, enthoyn, enavdAnyn), ta
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HoviéAa unoAoytlopoU, TiG GUVAPTAOELG, TG HETaBANTEG. LTo NponyoUpEVO KEPAAALO
NEPAPATIOTAKAPE HE TG HETABANTEG, TG Baolkég NpdeLg Kal TG EVOWHATWHEVEG OU-
vapthoeLg, onote oto kepAAalo autd Ba enektaBoUpe oTig PoEG eKTEAEONG, evw Ba
yvwpiooupe neploodtepa yla TG OUVAPTATCELG.

‘E€obog: NephapBdvel ta teAikd anoteAéopata nou napdyoviat kat cuvhBwg epgavi-
{ovtal h tunwvovral yta 1o Xxphotn, e v £§0d0 va npaypatonoleitat ouvhBwg otnv
086vn h atov ektunwth. Mnopei va éxeL tn pop@h Kepévou/aplBuol h Kal ypagLkwy,
onwg yla napddetypa éva npdypappa nou dnpoupyei £va nawxvidl. 'HoNn, yvwpioape
0To nponyoUpevo Ke@dAalo, tn Baolkh evioAn €€66ou tng yAwooag npoypaypartt-
opoU Python: tnv evioAn print.

Abaktikég evotnteg
4.1 AXyoplBuIKEG Bopég - Poég ektédeang npoypdppatog
4.1.1 AxkolouBia

Mpdkettat yua pia oglpd and evioAéG nou ekteholvial n pia Petd tnv AAAN, WOTE va
6006l atnv €€obo éva enBupntd anotéAeopa.

Apaotnpiétnta. Aoph akoloubBiag

Na ypagei npéypaupa nou va eniAdel 1o vopo tou Qu (Ohm) kat va unoloyilet Tnv
évtaon tou peupatog | ywa tdon V = 220 Volt kat R = 25 Ohm.

# MNpdypappa eUpeong €viaong ToU NAEKTPIKOU peUNATOC

V=220
R=25
I=V/R

" H évtaon tou pevpartog eivae:”, I, " A"
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4.1.2 Aoph enhoyng if

Av Béhoupe va ekteleotel pla akohouBia evioAwyv, pévov epdoov NAnpeital pia ou-
YKEKPLUEVN auvBhKN, tote XpnatdonotoUpe tn dopn enhoyng if (AN) pe tn guvBhkn
v onoia Béhoupe va eAéyEoupe. Av n ouvBAKN givalt aAnBAg, téte 10 0UVOAO TwV
€VIOAWV Nou nepléxoviat atn dopn if, Ba ekteheotel, aAMLWOG N poh Tou NPoyPAuHatog
Ba npoonepdoct tn dopn if kal Ba cuvexioel and to 1€Aog g if.

if <ouvBnKn gAéyxou>:
# ypaye TG eVIOAEG NG if €6
# evioAég

Mapdabdetypa
# Npoypappa eP@Aviong tng andAuTng TINNG evog akepaiou aplBpoU
a=int(input('Awoe éva aképato aptBué ')
a<=0:
a=(-1)*a

a

Av avdhoya pe Tnv anotipnon plag ouvBAKNG BENOUPE va EKTEAEOTOUV BLAPOPETIKEG
EVIOAEG, T0TE PnopoUpe va xpnatpgonolnooupe th Sopn enthoyng if...else (AN...AA-
AIQEL). Av 1oxUel n ouvBhkn (True), Ba ekteAeotel 10 PNAOK evioAwv tng if, aALwG, av
dev oxUel (False), Ba ekteAeotei 10 uNAOK €vioAWV TnG else.

H evioAh eAéyxou AN_AAAIQL cuvtdooetal wg:

<OUVBAKN gAEyXOU>:

#ypAye TG eVIOAEG 6W

#ypaye TG eVIOAEG €W

Inpeiwon: Ot opddeg evioAv nou Ba ekteheatoly, av woxUel n ouvBhkn, opilovral
wg éva PnAok pe eooxn (kevd diaothpata) Badovtag tn pia evioAn KAtw and tnv AAAn.
Aev npénelva dlaypdyoupe ta Kevd autd diagthpara.
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Kep. 4 AlyopiBuikécg bouéc
H Python npoo@épet tn duvatdinta yia olviagn olvBetwyv dopwv enloyng pe
xphon tng evtoAng elif. H ouvtaén sival wg e€ng:

<OuUVvBNKN>:
<EVIOAEG>
<OUVBAKN2>:

<EVIOAEQ 2>

<€VIOAEQ 3>

Apaotnpiétnteg evotntag
Apaotnpiétnta 1. Aopn enthoyngif ... else...

Na ypagei npdypappa nou va dtaBdadlel tnv nAkia evég atépou. Av n nAwkia givat
HeyaAUtepn f ion twv 18 gtwv va gpgavidel phvupa ot enapénetal va yneidel, dia-
(POPETIKA va epPavilel phvupa Ot eival apKeta véog akoua.

Weubokwbikag
AAy6p1Buog HAIKIA

ExktUnwoe «Awoe tnv nAikia oou:»

AdBaoe age
Av age >=18Téte
Ektinwoe «Eioal apketd peyalog kat pnopeig
va yneioelg otig BVIKEG EKAOYEG»
ANLWDG
Ektinwae «Eiloal apketd pikpog akdua yua va
YnioeLg oTIG EBVIKEG EKAOYEG»
Téhog_Av
Téhog HAIKIA
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Apxéc lNpoypauuatiouou YnoAoyiotwv

Mpéypappa oe Python
age = input ("Awoe tnv nAkia cou: )
if age >=18:
print"Eloal apketd peydlog kat pnopeic va yneioelg otig eBVIKEG EKAOYEG”
else:

print "Eloal apketd pikpog akdpa yla va Yn@ioelg otig eBVIKEG eKAoyEG

Apaotnpiétnta 2. Aopnh emAoyng - Eppwieupévo if ... else ...
A) MeAethote 1o napakdtw npdypaupa.
e Tiunwotelete OTL KAVEL TO NPOYPAMHT;
¢ Ti1Ba unwoel 1o napakdtw npdypappa ya toug BaBuoug 6, 10, 12, 15, 18, 20;
e TiBa oupBei, av, katd AaBog, BdAoupe wg Babud 1o 25; NMAnKTpoAoyhate to Npod-
YPOHMa Kat enaAnBeUote 11§ anavingeLg oag.

B) Na tpononownBei katdAAnAa 10 napakdtw Npdypaupa, WOoTte va NEPLEXEL Kal TNV
nepintwaon nou o Xxphotng dwaoel katd AdBog, wg Babuo, évav apvntukd aplBud.

# Etoaywyn BaBuou and to xphaotn
test = input( TlapakaAw &waoe 10 BaBuoé nou nhpeg and To teot:')
if test<=20:
# EppwAeupévo if
if test>=18:
print ‘MnpdaBo ta nAyeg MoAU KaAd'
#yla 18 <=test <=20
else:
if test >=15:
print "Ta nAyeg apketd KaAa!'
#ywa 15<=test < 18
else:
if test >=10:
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Ke. 4 AAyoptBuikéc bouég

print"Ta nAyeg oxeukd KaAd.”
# ya 10<=1e01<15

else:

print "Ba npénel va dtaBdoeig Eava 1o ke@dAaio”
# ywa t1eot<10
else:
# yia test >20

print "0 BaBuog nou €dwoeg eival navw and sikoot”

Apacotnpiétnta 3. Aopn enthoyng - EAeyxog Beppootdtn yua wugn, Bépuavon

Na ypagei npdypaupa nou va dtaBadel tn Bepuokpacia evog dwpatiou Kay, av n Bep-
Hokpaaia givat ion h peyaAUtepn and 32 BaBuoug, va epgavilel phivupa ya va avoi€et
n YU&n tou KAatatikou, av eivat gikpdtepn h ion pe 16, va epgavidel phvupa yua va
avoifeL n Béppavan, dlapopetikd va sppavidel phvupa o6t dev xpetddetal va avoi€el
TO KALHATIOTIKO.

temperature = int(input(*lMota €ivat n Beppokpacia tou dwpatiou og Babuoug
Kelaiou; "))

if temperature >= 32
print "Avol€e tnv yU&n tou KAlatotikoU Kat pUuBuLoe tn Beppokpaoia”
elif temperature <= 16:

print "Avol€e tn Béppavon Tou KAaToTIKoU Kat pUBULoE yia olkovopia tn
Beppuokpacia”

else:

print "H Beppokpaocia ivat kaAn 6€ xpeldletat akopn va avoielg 10 KAatL-
OTKG"

print "téAog"
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Apaotnpiétnta 4. Aopnh enhoyng

Xwpig va NANKTpoAoynhaoete 1o Napakdtw npdypappa Bpeite 1 Kavel Kal SWaTte, Pe YLa
npdtaon, éva xapakinplotiké titAo.

number = input("Awote évav aképato aplBué: )
number < 0:
"0 apBuodg givat apvntkdg”
number > 0:
"0 aplBuog eival Betkog”
else:

"0 aplBuog givat 0

4.1.3 Aopn enavainyng (for kat while)

uxvd, oplopévol unoloylopoi og éva npdypappa sival avaykaio va ekteholvtal ne-
ploaotepeg and pia popég. Yndpxouv dUo tunot enavarnPewy:

e O npokaBoplapévol, érou to NANBoG Twv enavaAnyewy eival dedopévo npv
apxigouv oL enavaAnYeLg.

e Ot un npokaBoplopévol h anpoodidplotol, 6nou 1o NANBOG Twv enavarAPewyv
kaBopidetal katd th SLApKELa TNG EKTEAEONG TWV EVIOAWY TOU GWHATOG TNG ENa-
vaAnyng.

‘Evag Bpdxoc sival pia akoAouBia evioAdiv ot onoieg dnAwvoviatl pia popd, aAAd pno-
poUV va eKTEAEOTOUV MOANEG BLAPOPETIKEG PopEG. To TUAPA Kwdka péoa oto Bpod-
X0 Ba ekteAeital yua évav kaBoplopévo aplBud enavaAnyewv h ya oo woxuel pia
ouvBnkn. Kat' auté tov tpdno, éxoupe Kat 1o dlaxwptopd ot for kat while Bpdxoug
avtiotowxa, nou unootnpilel n yhwaaoa Python.
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O Bpoxot for ekteholvtal yla ouykekplpévo NAhBog enavaAnyewv. [Na th Snploupyia
TOUG Xpnatyonoteitat n cuvaptnan range().

for onoma_metavlitis in range (apxn, péxpt, Bhpa):
EvtoAn1

EvioAn2

EvioAhv

Apactnpiétnta. E€oikeiwon pe tn doph enavainyng for
Na ypagei npdypappa nou va ektunwvel névie (5) popég 1o phvupa «B€AEL apeTh Kat
TOAUN n eAeuBepial»

metritis in range (5):

"O€AeL apeth Kal TOAUN n eAeuBepial”

4.1.3.1 MNpooeyyilovtag tn cuvaptnon range

H range() eival pla evowpatwpévn ouvdptnon tng yAwaooag Python, n onoia, avape-
oa gg AMAa, xpnatgonoteitat yia tnv unédelEn tou aplBuou twv enavarhyewy nou Ba
ekteAeatolV o€ éva Bpoxo.

H Sopn tng ouvdptnong range €ivat tng Hop@ig (apxn, péxpt, BApa), 6mou apxn,
Héxpy, Bhpa, aképatol aplBuol. O evdei€elg tng apxng kat tou Bhpatog dev sivat uno-
XPEWTKEG, aANG pnopei va npoateBouv, wate n enavainyn va potddet e tn ouviagn
Tou Yeudokwdika. AvtiBeta n évbelfn «uéxpl», NpéneL NAvia va avagépeTa.

Apaotnpiétnta 1

MNewpapatioteite ge tn xpHon NG ouUVAPTNONG range oTo NPOYPAUHATIOTKO NEPLBAA-
Aov Tng Python ya va deite 1L napdyel n cuvdptnon. Na napadetypa:

range(10), napdyel in Aiota: [0,1,2,3,4,5,6,7,8,91.
range(1, 8), napdyet n Aiota: [1,2,3,4,5,6,7]

range(0, 35, 5), napdyel in Aiota: [0,5,10,15,20,25,30]
range(8, -1, -1), napdayettn Aiota [8, 7, 6,5, 4,3, 2, 1, 0]
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Apaotnpiétnta 2. Aoph Enavainyng pe for
E€aoknBeite otn bopn enavaAnyng for p€ow twv napakdatw npoBAnpdtwyv

a) Na ypagel aly6piBuog Kkat 1o avtiotoxo npdypappa o yAwaooa Python nou va
dlaBadel névte tuxaioug akepaioug apBoUG Kat va unoAoyidel 1o ABpolopd Toug.

Weubokwbikag Mpéypappa oe Python
A\y6p1Bpog ABpolopa sum=0
sum< 0 i in range(5):
Maiand 1 péxpts x = int(input("Awoe évav apBuo: "))
AdBaoe x sum =X + sum

SUM< sum+x
TéNog_enavdAnyng ‘To anotéAeopa givat ', sum
Ektunwoe sum

TéNog ABpolopa

B) Na ypagei aly6piBuog Kat 1o avtiotoxo npdypappa o yAwaooa Python nou va
unoAoyilet 1o dBpotopa 1+2+3+...+100

Weubokwbikag Mpdéypappa o Python
ANy6p1Buog aBpoilw # MNpoéypaupa ABpoilw
sum< 0 sum =0
Maiand 1 péxpt 100 i in range(1, 101):
Sum<« sum-+i sum =sum + i

Téhog_enavaAnyng
Ektinwoe sum sum
TéAog aBpoilw
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y) Na ypagei akyépiBuog Kat 1o avtiotoxo npdéypappa o Python nou va unoloyidet
v napdotaon: 1+1°2+1%2*3+.. . +1*2*3* .. *v

4.1.4 Aopn gnavaknyng pe Bpéxo while

0 Bpéxog while (W'Ooo <ouvBhkn> enavdAaBe) xpnowonoleital yia pn npokabopt-
opévo aplBud enavalhyewy, dnou undpxet NepinTwon va Pnv eKTEAEOTOUV OL EVIO-
A£G ToU Bpoxou, pe Tov €Aeyxo TNG oUVBNKNG va npaypatonoleital nptv and tnv eKTté-
Agan 1wV eVIoAWY tou Bpoxou.

Weubdng
AAnBAG
EktéAeon
EvtoAwv
v

ApxIKA TLph peTaBANTAG

while ovopa_petaBANTAG <ouvBAKN>:
EvioAnt
EvioAn2

EvtoAAv

Inpeiwonl: Ba npénel péoa oto PNAOK EVIOAWYV va UNAPXEL KATAANAN €VIOAN,
wote va e€ao@alietal ét kdnola otyph n guvBnkn Ba yivel wyeudng kat Ba bia-
konei o Bpdxog. Alapopetikd, o Bpoxog de Ba tepuartidel.

Inpeiwon2: Ba npénel npwv 1o Bpdxo while, apxikd, va dwooupe pla Tun otn
HeTaBANTA Nou eA€yxel Tn guvBAKn Tou Bpdxou, wate autdg va ekteAeatel h AxL.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Apaotnplétnteg evotntag
Apaotnpiétnta 1. Aopn EnavaAnyng pe while
E€aoknBeite otn 6opn enavaAnyng while péow twv napakdatw npoBAnpdtwy

a) Na ypagei, ye xphon tou Bpdxou while, o avtiotoxxog aAyoplBuog Kat 1o avtiotoxo
npoéypappa ing dpactnpldtntag 2, tng nponyoUpevNG napaypagou.

Weubokwdikag

A\y6p1Buog aBpoilw
sum<« 0
i1
‘000 i<=100 enavaiaBe
SUM<« SUM+i
i i+1
Téhog_enavaAnyng
Ektdnwoe sum

TéNog aBpoilw

MNpdéypappa o Python

# Mpoypappa ABpoidw
sum=0 # apxikh tuh ato dBpolopa
i=1 # apxiKA TLPh atn PetaBANTh eAéyxou
while i<=100: # €\eyxoq Ing enavaAnyng
sum =sum + i
i=i+1 # au€&non tou petpnth
print sum
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Kep. 4 AlyopiBuikécg bouéc

B) Mwa ouvnBng epappoyn tou while Bpoxou eival va eAéyxel Thv eykupdINTa TWV
Hedopévwy eladdou and 1o xphotn. LUPNAAPwWOE KATAANAA TNV NApakdtw ouvenkn,
€toL wote va e€aopalidetal 61 0 xphaotng Ba €lo0dyel TEAKA Tnv TN ‘val' A 'oxt'.

choice = raw_input('Zag evbiapépel o npoypappatiopdg? (vav/éxi)’)

choice = raw_input(‘"MapakaAw dwate €ykupn Tpn *)

Apaotnpiétnta 2. Aopn EnavaAnyng - Anpoupyia quiz

Na ypagei npdypappa yla tnv e0pe0n TNG AnAvINoNng 0€ Pla €pWTNON NoAAanANG ent-
Aoyng, pe 1€ooepig anavihoelg 1, 2, 3 kat 4. To npdypaupa Ba divel apxikd tnv epw-
™on Kat LG nibavég anavinoelg kat Ba {ntdel and 10 XxpHhaotn va NANKTIPOAOYNCEL TOV
apBpé ng andvinang nou Bewpel owotAh. Av n andvinan eivat AdBog Ba epgavidel
pAvupa AdBoug kat Ba {ntael avd va 60Bei n andvinon. H 6ladikacia Ba ouvexidetal
600 n andvinon b¢ev givat owoth. KaBe anotuxnuévn npoondbeia Ba anoBnkeuetal
o€ €éva petpnth. Otav anavinBei owotd n epwtnon, Ba epgavietal avdloyo phvupa
padi pe 11 ouVoAIKEG NpoondBbeLeg.
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Apxéc lNpoypauuatiouou YnoAoyiotwv

# MNpdypaupa quiz

print "Mou €{noe o ouyypagéag Kat nownthg MNavvng Xkapipnag”

print "1. ABHNA"

print “2. [MATPA "

print "3. XAAKIAA"

print "4. KALTOPIA®

metriti =0

reply=0

while reply !=3:
reply = input ("Bpeg th owoth andvinon )
if reply I=3:

print “Tpénet va Eavadokipdoelg.

metriti = metriti + 1

print " MITPABO AMANTHZEX 20X TA ME THN", metriti, “n MPOXIMABEIA"

Apaotnpiétnta 3. Aopn EnavdAnyng

Bpeite 1t kKdvel 10 Nnapakdtw npdypappa Kat dwate ye pia npdtaon éva xapakinpl-
OTIKO TiTAO.

thenum = random.randint(1,100)
print "Exw oketei éva apBuéd ané 1o 1 péxprto 100."
print "Mnopeig va tov paviéyelg;”

guess =0

while guess !|=thenum:
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guess=input("Awoe apBuo: )
guess>thenum:
"‘Edwoeg peyaAutepo aplBuod”
guess<thenum:
"Edwaoeg pikpoTEPO aplBs”
guess==thenum:

“Tov pavreyeg!

4.2 Yuvapthoelg

H évvola twv ouvapthcewy anoteAei €va and ta no onyaviikd dopikd otowxeia evég
npoypdupatog o€ OAeG TG YAWooeg npoypappatiopou. Ot cuvapthoelg pnopei va ei-
val gite étoyeg and tn yAwooa npoypaupatiopoy, gite va dnuoupyouviat anéd epdg.
Ltnv evotnta auth Ba npooeyyiocoupe H1APopa XapaKINPLOTIKA TwV OUVAPTACEWV.

4.2.1 Anploupymvrag tig S1kEG Hag ouvapthoeLg

OL ouvapthoelg gival enavaxpnaoipgonotnaa pépn npoypappdtwy. Mag enupénouv
va divoupe éva dvopa o€ £va gUVOAO EVIOAWY KaL va T0 EKTEAOUE KAAWVTAG To 6voud
Toug, onoudnnote ato npdypappa Kat 6oeg popég BEAoupe. Auth n Sladikaaoia ovo-
paletal kAon (call) tng ouvdptnong. X1a napandvw NpoypAupata XpNoonolNcape
OPKETEG EVOWHATWHEVEG GUVAPTNTELG, 6w TNV int() kat th range.

O ouvapthoelg opidovial xpnaotponolwvtag th xapakinplotikh AéEn def, and 1o define
nou onpaivel opidw. Xtn ouvéxela akoAouBei éva dvopa nou tautonolel TNV eKACTTOTE
ouvaptnon. Metd npooBétoupe éva {euydpl napevBEoewy Nou YNopouv va NePLKAEL-
OUV HEPLKA ovOHaTa METaBANTYV Kal N ypapun TeAelwvel pe StnAn tedeia ().

Ag 6oUpe éva anAd napddelyua:
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

tragouda ():
‘YAaytaAn! YAaylaAn! YAaytaAn! Méaa otn vdxta pe nnyaivouv ot avépol’

# T€AOG TNG ouvdApTNONg
tragoudal() # kA\fon Tng cuvapTnong

tragoudal() # kKt GMn pia KAAoN thg ouvdptnong

210 napandvw napadelypa opicape pia guvaptinon pe 1o évopa tragouda oluppwva
ME Tn ouvta§n nou neplypdpnke napandvw. H ouvaptnon tragouda dev éxeL napa-
Hé€tpoug, yU' autd de bnAwvovtal kaBdlou petaBAntég avdueoa otug napevBéoelg. O
napapetpol ot ouvaptnoelg eivat anAd n eicodog otn ocuvdapinon, WOTE va NEPVAUE
dlapopetikég TIHEG otn ouvdptnon Kal va naipvoupe aviigtowxa anoteAéopata. Xn
ouvéxela kahoUpe Tnv dla ouvaptnon duo opEg, yla va deifoupe 6L de xpeldetal
nAéov va ypdgpoupe tov idlo kwdika 6Uo popég. Av Béhoupe pnopoUpe va pudloupe
AGMn pa cuvdptnon epanalave_tragouda(), nou va kaAei tnv tragouda 600 Qopég.
LkeQteite 1 Ba eypaviotel atnv 086vn étav ekteAeotolv ta napakdtw. Anpoupyn-
OTE pla aKOpa ouvdaptnan nou va KaAel kat xpnaotponolei katdAAnAa tnv epanalave_
tragouda(), wote va eppavidel Toug otixoug 4 Popéc.

epanalave_tragoudal):
tragoudal()
tragoudal()
# 1€\og ouvdptnang
epanalave_tragoudal)

epanalave_4fores|):
epanalave_tragoudal()
epanalave_tragoudal()

# 1€\og ouvdptnong

epanalave_4fores|()
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4.2.2 OLe00x£¢

OL e0ox€¢ otnv apxn Twv eVioAwv givat NoAU onpavitkég otnv Python. O kevog xw-
POG NpLv and pia evioAn Kat YEVIKOTEPA h OTOIXLoN TwV eVIOAWYV dev gival pévo Béua
aleBntkng, 6nwg oe AMeg yYAwooeg, ald BEpa ouaiag nou pnopei va aAagel 1o
anotéAeopa Tou npoypdupatog, 6nwg eaivetat napakdrw:

>>> print2(): >>> print2():
15k ok ok ok k ok kI 1ok ok ok ok ok kM
(FXTTTTT L 10k k% Kk k0

>>> print2() R

B >>> print2()

3k >k 3k 3k ok k %k 5k 3k ok 3k 3k ok %k 5k %k

2tn deltepn nepintwon, otn 6e€ld othAn, n deltepn evioAn print Bpioketal €§w and
TN ouvaptnon Kat eKteAeital Kavovikd. H ouvaptnon epgaviel pévo pla ypapun pe
aotépla Kat 6xt duo, 6nwg BéAoupe. Asv undpxel 6nAadhn kdnota €dikh evioAh nou
va unodnAwvel 10 T€A0G TOU PNAOK EVIOAWYV TNG ouvdAptnong, 6nwg n.x. 1€Aog_ou-
vadptnong, end_def. OAa e€aptwovial and tn otoixion twv evioAwv, dpa npénet va
eipaote 6laitepa npooeKTIKOL M€ Th OTOIXION TWV EVIOAWV KAl TNV €G0XA MpLv and
K@B¢ evioAn, wate va e€acpalicoupe 6TL avAKeL 0TO 0WOTA HMAOK.

4.2.3 Oplopdg ruvdptnong

Onwg eidape o oplopdg ouvapthoswy otnv Python gival apketd anAég:

<6vopa ouvaptnong> ([ {Aiota napapétpwv} ] ):
EVIOAEG

[ <anotéAeopa> ]
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Ot aykUAeg [ ] onpaivouv nwg 6,1t nepikAeietal péoa oe autég sivat npoatpetiko. H
Alota twv napapétpwy pnopei va eivat kevA. Mwa guvaptnon bev sival unoxpewtikod
va ENOTPEPEL KAMOLa TN,

Apaotnpiétnta

Oplote 1g U0 ouvapthoelg, pe ovopata add kat times3, dnw¢ gaiveral Nnapakdtw
Kal nelpapatioteite pe 1a Slapopetikd napadeiypata KAAong toug ato neptBAMov tng
Python:

add(arg1, arg2): >>> add(10, 18)
result = argl+arg2 28
result >>> add(10, 18.5)
times3(arg): 285
ginomeno = 3*arg >>> times3(10)
ginomeno 30

MnopoUpe va ouvbudooupe TNy KAAGN guvaptACEWY, JE TO OKEMTIKO OTL TO anoté-
Agopa NG Ylag cuvaptnong pnopei va anoteAécel ta dedopéva elc660u plag GAANG.

>>> times3(2.5)

7.5

>>> times3(‘python’)

‘python python python'’

>>> times3(times3(9 )
999999999’

>>> times3(add(add(‘ab’,'ba’)," "))
‘abba abba abba’

Mapatnphote du éxoupe opioel pia cuvaptnon, n onoia déxetal dAoug Toug TUNOUG
TWV OPLOPATWY Kal N Asttoupyia Tng avanpooappddletal duvapukd avaioya pe autd
Kat av 60B8ouUv aplBuoi toug npoaBétel, evid av 50800V aAPaplBUNTIKA, T0 CUVEVWIVEL.
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4.2.4 Tapdpetpol cuvapthoewv

Mia cuvdptnon déxetal dedopéva PEow TwWV NAPAHETPWY KaL ENOTPEPEL TA AMNOTE-
Agopata péow AAwv h Kat Twv dlwv napapétpwy ato npdypaupa h o AAAN cuvap-
on.

Ounapdpetpol kaBopilovial péoa oto {euydpt Twv NnapevBéaswy otov opLopd TnG ou-
vaptnong Kat dtaxwpidoviat pe k6ppa. Otav kahoUpe T ouvdptnon, divoupe Kat TG
TIHEG Je Tov (610 TpéNo, oL onoieg 1peg ovopdovtal opiouara.

Kdnoleg and tg evowpatwpéveg ouvaptnoelg, nou éxoupe ndn ouvavihoel, dev
anatouv opiopata, énwg yia napddstyua, 6tav kahoUue tny math.pi, 6nou dev €xou-
ME Kanolo éplopa. e AAeG dpwG ouvapthcelg anattouval €va h Kat neplocdtepa

opiopata, 6nwg atnv math.pow 6nou anatrouvtatl dUo, éva ya th Bdon Kat €va yua
ToV €KBETN.

ginomeno (a,b):
Xx=a*b
X

ginomeno(5,10)

Inpeiwaon: H petaBiBaon napapétpwy otnv Python Asttoupyei pe tétolo tpomno, wote
onotadhnote aA\aynh otig napapétpoug viog ing ouvdptnong dev €xel kapia enidpa-
on ota opiopata-peTaBANTEG Nou £Xouv 0pLOTE EKTOG TNG ouvAPTNONG, ONwG Ppaivetal
napakdrw:

increment(a, b):

a=a+1
b=b+1
a+b

# 1€\og ouvdptnong

z=1

w=2

q=increment(z, w)
Z,W,q

125
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Ta opiopata z, w dev aAdlouv tn, napoAo nou ot avtiotowxol Nnapdpetpot au§dvo-
vIaL eviog tng ouvdptnong increment, dnwg @aivetat kat and v tUh Nou eNOTPEPEL
n ouvaptnon Kat kataxwpeitat atnv q. Meploodtepa yia v epBéAela Twv napapé-
Tpwv Ba 6oupe otn I Té€N.

4.25 Apaotnpiétnteg evétntag
Apaotnpiétnta 1. Luvapthoelg

Anpoupynote €va véo apxeio otnv Python, ato onoio Ba npooBéoete toug oplopouq
TwVv ouvapthcewy nou divovial napakdtw.

Opiote tn ouvdptnon printPython3, wate va epgavilel tn Aé§n Python tpeig (3) popéc.
X1n ouvéxela opiote Tn ouvdaptnon printPython9, wote va eppavidel n AéEn Python
evvéa (9) popég.

printPython3(): def printPython9():
‘Python’ ‘Python’
‘Python’ ‘Python’
‘Python’ ‘Python’
‘Python’
‘Python’
‘Python’
‘Python’
‘Python’
‘Python’

* [lwg pnopoupe va ypayoupe th ouvdptnon printPython9, xpnowonotwvtag
AyOTEPEG EVIOAEG;
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Kep. 4 AlyopiBuikécg bouéc

* [wg pnopolpe va opiooupe pla cuvaptnon n onoia va eppavidel 21 popég
™ AéEn Python, pe anokAelotikh xphon twv cuvapthoewv printPython3() kat
printPython9().

Apactnpiétnta 2. Yuvaptnoelg (n avdykn yla yevikeuon)

Aivovtal ol napakatw guvapthoelg oe Python.

printPython3():
i in range(3):
‘Python’
printPython12():
i in range(12):
‘Python’
printPython100():
i in range(100):
‘Python’

LupnAnpwate katdAAnAa tov oplopd Ing napakdtw cuvdptnong printPython waote va
ed@avidel tn AéEn Python N gopég Kat otn ouvéxela dwate 1 dSinhavég KANOELG aTo
dleppnveuth:

printPython(__J: >>> printPython(3)
iinrange(N ): >>> printPython(9)
‘Python’ >>> printPython(21)
>>> printPython(100)

Q¢ npog 1 Sagépet n teAeutaia ouvdptnon and OAEG LG NPONYOUHEVEG;

MNowa givat n oxéon NG PE auTég;
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Apaoctnpiétnta 3. Luvapthoelg (AsutepoBdaBuia E§iowaon)

Na opioete ouvdptnon yia tov unohoylopo tng Slakpivouoag A = 3 - 4ay ing eiow-
ong ax?+ Bx + y=0, kat otn ouvéxela, va avantUgete npoypappa yua tnv entAucn tng.

Apaotnpiétnta 4. Luvapthoelg

Avoi€te éva véo apxeio otnv Python yla va npooBéoete toug oplopolq twv ouvapth-
oewv nou divovtatl napakdtw. Luvexiote KAOAWVTAG TLG CUVAPTATELS ONWG:

# Anploupyia Tng ouvaptnong
add(arg1, arg2):
result = argl+arg2
result
times3(arg):
result = 3*arg
result
# TEAOG OPLOPOU CUVAPTACEWV
add(10, 18)
add(10, 18.5)
add(‘Python’, ‘3.4’)
times3(100)
times3(2.5)
times3('Python’)

MeAethote ta anoteAéopata Kat Kataypayte ta cupnepAopatd oag yla TG ouvapti-
0ELG, TOUG apBunTikoUg TUNoug Kat ta aAQapBunTikd.

4.3 Apaotnplétnteg KepaAaiou
Apaotnpiétnta 1

Na ypagei npdypappa ag yAwaoaa Python nou va 6iaBadet 1peig akepaioug apBuolg
Kat va unoAoyilet 1o p€oo 6po touq. To anotéAeopa va spgavietal otnv 086vn.

[80]



Apaotnpiétnta 2

Na ypagei npdypappa o€ yAwooa Python nou va 8taBadet to ph-Kog Ing aktivag r
€vOC¢ KUKAoU Kat va unoAoyilel tn Siduetpo (2*r), tnv nepipépela (2*n*r) kat to epBado
T0U KUKAoU (n*r2). Ta anoteAéopata va epgavidovial otnv 086vn Pe OXETKO JAVUQ,
nou va ene€nyei 1 eivat o kABe apBubdg nou gupaviletal, dnwg ywa napadeypa 10
EuBabov tou kUkAou eivat: X.

Apaoctnpiétnta 3

Na ypagei npdypappa o€ yAwaoa Python nou va enthet tnv e§iowon Ax+B=0, yla A
Kat B npaypatikoug apBuoug.

Apactnpiétnta 4

Ze éva NAEKTPLKO KUKAwWa undpxouv dUo avtotdoelg R1 kat R2. 6é\oupe va Bpolpue
v oAIKA avtiotaon R tou KukAwpatog. Yndpxouv 600 tpdnot alvdeang autwyv Twv
avtiotdoewy: o€ oelpd h napdAAnAa. Ltnv npwin nepintwaon, o TUnog nou divel tnv
oAwkn avtiotaon sivat R=R1+R2. Ztnv napdAnAn olvbeon, n oAikh avtiogtacn Bpi-
oketat and tov t0no 1/R=(1/R1)+(1/R2).

Na ypagei npdypappa o€ yAwaoa Python nou va:
¢ HlaBadel 1g 1pég Twv aviotdoswv R1 kat R2

* daBadel tov Ipéno ouvdeong, divovtag tnv enthoyn 1 yla oUvBeon o€ oepd A Tn
2 ywa napaMnAn oUvbeon, twv aviotdoswy R1 kat R2

¢ unoAoyilel, epappdlovtag Tov KatdAAnAo tuno avaAloya pe Tov Tpdno auvdeong,
TNV TIPA NG OALKNG avtiotaong R

e gugavidel g pég Twv avuotdoswy R1, R2, kaBw¢ Kat tny T g aviiotaong
R.

Apaoctnpiétnta 5

Na ypagei npdypappa oe yAwooa Python nou va Bpiokel o notov épo to dBpolopa
1+2+3+4+... yivetat peyaAUtepo tou 2000.

Apaotnpiétnta 6

Na ypagei npdypappa oe yAdwooa Python nou va 6éxetal ipupnglo Betkd aképato
Kat va eAéyxel av eival maAivépopog, dnAhadn apBudg nou napapével o iblog, otav
avaoTtp€YouE th o€pd Twv Yniwv Tou, 6nwg ywa napadetypa o 131 n o 797.
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Apaotnpiétnta 7

Na ypagei npdypappa o yaAwaooa Python nou ulonolei Tov unoAoylopd tng akoAou-
Biag Fibonacci.

Apaotnpiétnta 8

Na ypagei npdypappa o€ yAwoaa Python nou va uAonotei tov unoAoytop6 tng d0va-
HNG Xwpig XpAon TNG GUVAPTNONG POW.

Apaotnpiétnta 9

Na ypaogei npdypaupa og yhwaoaa Python nou va e€etdlet kat va spgavidel ndoot and
T0UG apBpoUG nou undpxouv petagu tou 50 kat tou 500 eivat noAanAdota tou 3.

Apaotnpiétnta 10

Na opioete katdA\nAa pia guvaptnon rnapayoviiko, nou va unoAoyidel Kal va TUNMVEL
10 N! v BetikoU apBuou N.

NI=1,avN=0
N!=1*2*3*....(N-1)*N, av N>0

X1n ouvéxela va ypagei npdypappa nou va daBadel €vav aképato Betkd apBué a,
va yivetal é\eyxog wanou va 608¢ei aplBudg >=0 Kat otn ouvéxela, KaAwviag tn gu-
vdptnan napayovtikd va unoAoyilel kat va epgavidel tov napayoviko apBué tou a.

4.4 Epwthoelg
1. Me nota evioAn enttuyxd@vetal n eKTEAEON OPLOPEVWV EVIOAWV UNO OUVBNKEG;
2. [éte xpnowonoloUpe TV eVvioAn if..else;

3. Na dwoete tn popen tou Bpdxou for, va e§nyhaete tn Asttoupyia tou péoa and
éva anAé napddetypa.

4. Houvdptnon range(1, 40, 5) nowa Alota napdyey;
5. Mota n dlapopad tou Bpdxou for and 1o Bpdxo while;

6. Xe nola nepintwon pnopei va pnv teppatidel noté évag Bpoxog while;
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7. MNowa n Baakh evioAn €l0660u Kat nota n Baolkh evioAn €§6dou atn yAwooa
Python;

8. Me nowa Aé€n opioupe pia véa ouvdptnon;

4.5 Avagopéc - BiBAloypagia

Downey, A. (2012) «Think Python, How to think like a computer scientist», O’ Reilly.
http://www.greenteapress.com/thinkPython/. To BiBAio éxel petappaoctei kat ata
EMnvika ota nAaiola ntuxiakng epyaciag oto TEI Adpioag kat givat StaBéaiyo oto
Awabdiktuo.

Swaroop, C., H. (2013) “A byte of Python”, Aladiktuakn ékdoon nAektpovikoU Bi-
BAiou http://www.swaroopch.com/notes/Python/ pe ddewa Creative Commons
Attributions —ShareAlike 4.0 International License. To BiBAio éxel pyetagpaartei
kat ota EAMnvikd ané tnv EMnvikn kowvdtnta tou Ubuntu. http://ubuntu-gr.org/
Kat eivat daBéaipo oto Alabdiktuo.

Tutorial ané 1o 6iktuakd téno tng yAwaooag Python yia tn yvwpuia pe tn yAdo-
oa Python — Aoph EAéyxou kat Aopég EnavdAnyng (teAeutaia npoonéAacn
03/07/2015),

ABoUpng N., Koukidg M., MaAloupdg B., Zydpunag K. (2013) «Eloaywyh otoug unoAo-
YLOT€G he Th yYAwooa Python», Ekbdoelg Maveniotnpiou Matpav, Matpa.

AIKTUOKOG KOPBoG unoothplEng pe nAouao UAIKG noAupéowv yua tn Sdaokalia
G yAwooag Python, http://www.Pythonschool.net/ (teAeutaia npoonéhaon
09/07/2015)

Awktuakog k6pBog unoothplgng tng yAwaooag Python, https://www.Python.org/ (te-
Aeutaia npoonéAacn 10/07/2015).

NeBeviéag, A. (2010) «Taspython. Ekuddnon Python Bhpa, BhApa. 08nyég Python
Méow Mapadeypdtwv», Ouada TasPython.

06nydg yia tov Eknadeutiké yia 1o Mpodypappa Znoudwyv tou MaBhapatog «MAnpo@o-
pkh» " Tagng MevikoU Aukeiou, ato nAaioto tou épyou «NEO ZXOAEIO (XxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon Mpoypappd-
Twv Znoudwv MevikoU Aukeiou, Mouaikwyv Kat KaAtexvikwv Aukeiwv», Y.IM0.
MAIL.8, IvottoUto Eknawdeutikng MoAttkAg (L.E.IM.), lavoudplog 2015.
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5. Aopég Acdopévwy |

Ltéxol
Metd 10 1éAog Tou Kepalaiou Ba pnopoUpe va:
* nepypaPoupe TIG dlapopEg PeTaU oTatikwy Kat SUVaHIKWY Sopwv

e guykpivoupe Kat va enkéyoupe TNV KataMnAotepn dopn avaioya pe tov tno
ToU NpoBAAPATOg

e en\éyoupe Kal va epapuoloupe Aettoupyieg oe dopég dedopévwy, dnwg ot
oupBoAooelpég Kat oL AioTeg atny npotevépevn YAWGoa Npoypauuatiopou

e xpnotgonotoupe Aateg yia tnv eniAuon npoBAnpdtwyv
e aflonoloUpe tn doph tng nAelddag yua tnv eniduon npoBAnpdtwy
e epapuoloupe Asttoupyieg twv dopwyv dedopévwv Aefiko, MNMAsldda

* XpnolgonoloUpe toug teAeotég ene€epyaoiag oupBoloaglpwy yia thv niluon
npoBAnudtwv.

AE€elg kKAebL1a
Aopn debopévwy, ZupBorooeipd, Aiota, Ae€iko
Ewoaywyn

Mia Sopn debopévwy eival éva oxnpa opydvwaong twy dedopévwy ta onoia xpnatpo-
notei to Npdypappd pag, Ye v enthoyn tng KatdAANAnG dopng dedopévawv va naidet
onpaviiké péAo otnv avdntugn tou akyépiBuou yia tnv eniluon evég npoBAhUaTog.
O Baoikég bopég bedopévav Tng Python nou Ba e€etdooupe oto KepdaAalo auto gival
oL oupBoAoaoelpég, oL Aioteg, oL nAewadeg, 1a oUvoAa Kat ta Ae§ikd.

H Aiota anoteAel tn Baoikh dopn 6edopévav tng Python, evad n doun tou Ae§ikol
Xpnotpeuel, étav BéAoupe va kdvoupe yphyopn avalhtnon Kat avdkAnon nAnpogopi-
ag oxeukn pe kKanowa cupBoAooslpd. Mua AN evowpatwpévn doph ivat n nAslada
(tuple), n onoia polddet pe pia Aiota, aAAd ival S5oph nou 6ev pnopei va tpononotnBei.
0 ouvbuaauoég Ae€ikoU Kat nAelddag h Alotag, €xel NOAAEG epappoyEg dnwg ywa napd-
delypa otnv avanapdotaon ypagpwv.
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Abaktikég evotnteg
5.1 Xraukég Kat Auvapikég Aopég Aedopévwyv

Ou bopég bedopévay, yevikd, xwpiovial o 600 Baolkég Katnyopieg TIG OTATIKEG Kal
G Suvapikég, avaloya pe tn pdon tng avantugng Tou Npoypdupatog Katd v onoia
KaBopidetal 1o pé€yeBog tng dopng. To péyeBog pLag otatkng bopng kaBopiletal katd
TN oUYYPAPh Tou NPOYPAUHATOG and Tov NPOYPARHATIOTA, WOTE va gival yvwoto Katd
™ @don g petayAwtiong. Otav 1o npdypappa Eekvhoel va ekteleital deopeletal
XWPOE aTN VAN YLa TG oTaTkEG HopE.

To péyeBog twv atatkwy dopwv napapével ataBepd Katd tnv eKTEAETN Tou Npoypay-
patog, agou dev pnopoupe va apalpécoupe oUte va NpocBéooupe avilkeipeva otLg
dopég autég. 'Evav nivaka pnopouUpe va tov uAonotoUpe g€ KAMoleG YAWGOOEG npo-
YPAHHaTopoU Kat wg otatkn dopn dedopévwv. Lnv Python atatikég dopég dedopé-
vV gival ot nAelddeg (tuples), dnwg Ba dolpe napakdtw.

Ané tnv dMn ot Suvapikég Sopég Sedopévwyv atnpiovial o€ pia Aettoupyia nou Aé-
yetat dSuvaplkh ekxwpnon HVARNG. Katd tn Suvapikh ekxwpnon pvApng, 1o npé-
ypaupa pnopei va {nthoel and 1o Asttoupyilkd cUotnpa 6on Pvhpn anatteital ya
dnpoupyia tng doung dedopévwy, Katd tnv ektéleon Tou npoypduuatog. Ot duva-
MIKEG Bopég bedopévawv pnopouv va petaBaAouy 1o péyeBag toug, NnpoaBEtoviag h
agatpwvtag avikeipgeva. H nio yvwoth duvapikh dopn dedopévav gival n Aiota, n
onoia givat kat n Baaikn dopn dedopévwy tng Python. Me Baoiké opikd AiBo tn Alota
Hnopoupe va uhonolthaoupe 6nota cUvBetn dopn dedopévwy BEAoUE, GNWE n oToi-
Ba, n oupd, 10 6€évipo K.An. Ouotaotika, n Aiota tng Python &ev gival tinota napandvw
ané €vag duvapkag nivakag, dnAadn €vag nivakag tou onoiou 1o péyeBog pnopei va
aufopelwvetal katd tnv ektéAeon Tou npoypdupatog. Evoiagpépov napouaiddel o 10-
nog tng oupBoAooelpdg (str) o onoiog enttpénel tn Suvapkh d€opeuon PvApNgG, aAAd
OxL tn petaBoAn tou pey€Boug Tng.

Ltoxela yla g otatkéG Kat duvapikég dopég pnopeite va Bpeite ato BiBAio MNpo-
YPaHHaTiopog YnoAoylotay, Lidepibng A. k.., OEAB, KegdAaio 17, 'EAeyxog Kat
€KOQaApdTwon npoypdppatog, KaBwg Kat ato KepdAato 14 kat 16 avtiotoxa.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

5.2 XupBolooelpég (str)

H oupBoAooetpd cival pwa akolouBia and xapakthpeg Kat pnopei va anoteAeitat and
nepLoootepeg anod pia AéEelg, pe 1g Aé€elg va pnopouv va gival otnv EMnvikn Mwo-
oa, otnv AyyAlKh h og kKdBe yAdaooa nou unootnpidetat ané 1o npdtuno Unicode. Mwa
oupBoAoaoglpd tnv opifoupe pe eloaywylka appinAeupa, pova h dinAa.

Apaotnpiétnta 1. LupBoAooelpég

Mewpapatioteite pe 11 oupBoAooeglpég, NpoonabwvTag va UAONOLNCETE TIG EVEPYELES
NG aplotepng otNANG. Av xpelaoteite BonBela, cupBouleuteite Tn 6€€1d athAN.

Aiyn npaktukn g§aoknon: AvtioTtoixeg eVIOAEG KaL ANOTEAECATA OTO

Evépyele¢ npog ektéheon oto SRl
dlepunveuth, en\éyoviag TG

KATAAANAEG €VIOAEG TNG YAWO-

oag Python

Ekxwpnon otn petaBAnth a ting a = "Kahknpépa *

AéENG "KaAnpépa”
Ekxwpnon otn petaBAnth b ing
@pdaong «nAdAouotn pépa»

b = "nAtdAouotn pépa’

Opiote o€ pua petaBAnth z 10 z=a+b
GBpolopa twv a Kat b.
Opiote o€ pua petaBAnth d 1o d=a*2
ywoépevo tnga * 2. a
Na epgpaviotolv otnv 086vn ot KaAnpépa
TIHEG TV peTaBAnTV g, b, z, d b
nAGAouaotn pépa
z
d

KaAnpépa nAtdbAouatn pépa
KaAnpépa KaAnpépa
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Kep. 5 Aouég Acbouévwv

Na BpeBei, pe tn ouvaptnon len(b)
len(), To péyeBog tng oupBolo- 15
ospdagh

Na entheyel €évag ouyKeKpLuE- b[1]
VoG xapakthpag and 1o b yia A
napdadetypa b[1]
Na entAeyei éva tuApa and to b[11:15]
aA@aplBuntiké b[11 : 15] HEPa

Ltnv Python undpxet o tunog str otov onoio ot cupBoAooelpég anoteAoUv akoAouBieg
xapakthpwv. H npoanéAaon oe kKdBe xapakthpa tng cupBolooelpdg yivetal pe tov
apBpé tng BEong nou Bpioketal, péoa og aykUAeg. H apiBunaon otnv python ekivdel
ané to 0. H guvdaptnon len pag entotpépel 1o phkog tng oupBoAoaslpdg.

>>> word = “python” >>> “python”[0]
>>> letter = word[1] p
>>> letter >>> len(word)
y 6
>>> word[0] >>> len("123")
P 3
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MnopoUpe va ndpoupe éva Tphpa tng cupBoAooelpdg pe xphon tou TeAeaTth Slapépt-
ong (slice operator) “.". Otav ypdgoupe word[apxn:téAog], enoTpéPetal 10 JEPOG TNG
oupBoAooelpdg nou ekivael and 1o xapakthpa otn BEon apxr) péxpl th B€on 1éAog,
Xwpig va nepthapBdavel 1o xapakthpa tng Béong téAog. X1n BiBAoypagia 1o THHKA

autd TG oupBoAooelpdg avapépetal Kat wg péta (slice).

>>> s = ‘Monty Python'’
>>> s[0:9]

Monty

>>> s[é:len(s)]

Python

>>> s[len(s)-1]

n
>>> g[-1]

n

>>> s[0:len(s)]

Monty Python

‘Onw¢ paivetat napandvw, pnopei va xpnaotgonotnBei kat apvnukh apiBunon, yla va
unodnAwaooupe 61t Eekivaue va petpdue anéd to téAog tng oupBoAooelpdg. Eva B€ua
nou npénet va npooé€oupe €ival n xphan Tou TEAETTA EKXWPNONG OTLG CUPBoAOCEL-
pEG.

>>> word=s
#Kkat ot buo petaBAntéG avapépovtal ato i6lo aviikeipevo

Mapandvw, ot petaBAnTtég word Kkat s avagépovtat otny idta B€on pvApng.

‘Evag onpaviikog teAeothg nou Ba ouvavinooupe Kat apyotepa otig Aioteg ivat o Te-
Aeatng in, o onoiog eAéyxel av éva avikeipevo avhKkel o€ €va oUVOAO aVTIKELPEVWIV.
Aebopévou 61l oL aupBoAooelpég pnopolv va BewpnBolv wg oUVOAD XapPaKThPwWY,
MnopoUpe va tov Xpnolhonolthcoups dnwg gaiverat napakdiw. Eniong, ot yvwarol
OUYKpLTLKoi TeAETTEG, oL onoiol ouyKkpivouv pe Bdon tn Ae€ikoypapikn didtagn twv
Xapakthpwy, LoXUouv Katl oTLg cUpBoAooelpéc.

0 10nog str éxel kat kanoteg eyyeveig peBodoug, TG onoieg pnopoUpe va KaAéooupe

pe tov oupBoAlop6 teleia “." (dot notation). Ouctaotikd ot cupBolooelpég eivat avtt-
Kelpeva tou TUnou str kat nepléxouv pia oelpd and pebddoug. MNa va dolue dAeg T1g
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Kep. 5 Aouég Acbouévwv

peBESoug nou unootnpidet o 1Unog str divoupe atov interpreter: dir(str). H evioAn dir
loxUelL Kat yla onolodnnote GAAo tdno.

>>> word = “monty”
>>> “python”.upper()
‘PYTHON’

>>>'a’in 'python’
False

>>>"y" in ‘python’
True

>>> word == ‘monty’
True

>>> 'antonis’ > ‘antonia’
True

>>> 1000 < 2

False

>>>'1000' < '2'

True

Xpnotponowwvtag t BonBela (Help) tou npoypappatiotikoU neptBAaAoviog, epapuo-
ote evOEIKTIKA Kal AMeG peBddoug yia tnv enefepyaacia twv cupBoAooelpwv. MNapa-
delypata peBédwv: word.capitalize(), word.upper(), word.lower().

Ta aviikeipeva tou tOnou str dev eival tpononowhaiua, ivat dnwg Aéue auerdBAnta
(immutable). AnAadn dev pnopolpe va aAd§oupe pépog TnG cupBoAooelpdg. MNa
napddetyua, n eviohh word[0] = ‘p’ Ba pag enwotpéyel AdBog, agol dev pnopel va
ekteheotel. Onowadnnote enefepyaoia BEAoupe va kdvoupe oe cupBoAooelp£g yivetal
M€ XpAan Tou TeAeaTA: yla anokonn tou Jépoug nou BEAoUPE Kal Tou TEAEOTA + yua
ouvévwon.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

‘Eva e€alpetikd evblapépov xapaktnplotkd tng Python eivat n noAupop@ikh cupne-
plpopd tng, n onoia gaivetal ato napakdtw napadetypa:

>>> times(a, b ): >>>times( 2, 3)
a*b 6

>>> times( “python#”, 3)

python#python#python#

Ba Aéyate 611 LoXUEL N Napakdtw oxéaon;

“Python” + “Python” + “Python” = 3 * “Python”

Eivat pavepo Aowndv 6t dAeg oL anopdaaoelg AauBdvovtal o€ xpovo ektéAeong, SnAadh
nv teAeutaia ouypn (lazy evaluation). Auté npoodibel otn yAwooa th Suvapikh g
oupnepLpopda.

Tunwotelete 61 Ba epgaviotel, av dwaooupe times( “Python”, “Java” ); TL cupnépaopa
Byalers;

5.3 Aopnh dedbopévawv Aiota

Mia Aiota sival ouclaoukd pua Swatetaypévn akoAouBia and aviikeiyeva ta onoia
ouvhBwg givat tou idlou tinou. AnAadn pia Aiota pnopei va anoteAeitat kat and avi-
keipeva dlapopetikol tinou, 6Nwg Ppaivetat oto napakdatw napddeyua:

>>> fruits = [‘apple’, ‘orange’]

>>> list2 = [50,60,70,80]

H Aiota otnv Python anoteAei tn Baowkn doun 6sbouévawy tn¢ yAwaooag.

INa k@B avukeipevo nou ewodyetal otn Aigta divetat évag au§wv apBuédg, nou xpn-
olgonoteitat yla Tnv avagpopd Tou ato avilkeipevo. Mnopei kaveig ava ndoa otypn va
npooBéoel, va daypdyel h va aMdagel éva avikeipevo o€ pia Aiota.

daysofweek= ["Acuté-
pa’,"Tpitn","Tetdptn”,"Méuntn®, " Mapaokeun”,"LdBBato”,"Kuplakn']
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Kep. 5 Aouég Acbouévwv

H npoonéAhaon ota otowxeia tng Alotag yivetal akplBwg 6nw¢ otoug Nivakeg, atnv
yeudoyhwoaoa h aug oupBoAooslpég nou dei€ape nponyoupévwg. H Aiota pnopei kat
auth va BewpnBei wg éva olvolo and avikeipeva, ondte PnopoUpE va XpNOoLUonoL-
hooupe Tov unap€lakod teAeoth in kat tn ouvdptnan len. Ag SoUpe pepikd napadeiy-
jata:

>>> list1 =[10,20,30,40] >>> list2 = [50,60,70,80]

>>> fruits = [‘apple’, ‘orange’] >>> list1+ list2

>>> len(list1) [10, 20, 30, 40, 50, 60, 70, 80]

4 >>> list] + fruits

>>> fruits[0] [10, 20, 30, 40, ‘apple’, ‘orange’]
Apple >>>[1,0]%

>>> ‘apple’ in fruits [1,0,1,0,1,0,1,0]

True

Av 6ev BéNoupe va Bégoupe kdnowa apxtkn TPA ota otoxeia tng Aiotag pnopoupe
va dwaooupe tnv Tiwh None, nou unodnAwvel Tnv anoucia Tphg, dnAadn array =
[None]*N.

MnopoUpe va XxpNolPonotnooupE Tov TEAeOTA “:” dnwg Kal ot oupBolooelpég. ESW
VO ONPELWOOUPE OTL o€ aviiBeon pe 11¢ oupBoAooelpég, oL onoieg dev pnopouv va
TpononotnBolv (immutable), ta otowxeia twv Alotv pnopolv va aAAagouv.

>>>a=1[5.8,13,21,34]
>>> al2]

13

>>>3a[2] =0

>>> a

[5, 8,0, 21, 34]

>>> a[l:4]

[8, 0, 21]

>>> len(“123")
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3

>>> s = ‘Monty Python’
>>> s[0:5]

‘Monty’

>>> s[é:len(s)]
‘Python’

>>> s[len(s)-1]
‘o

>>> s[-1]

»

>>> s[0:len(s]]

‘Monty Python'’

Ot Aloteg, dnw¢ Kat oL cupBoAooslp£g, £xouv KAMOLEG yyeveig AslToupyieg TG onoieg
pnopoUpe va kaAéooupe Kal Tig onoieg ovoudloupe peB6doug. Kanoleg and autég

eivat oL napakdrw:

append: npooBhKkn gtoixeiou ato TéAog Ing Aiotag

insert: npoaBnkn otowxeiou o ouykekpluévn B€on otn Aiota.

pop: apaipeon otowxeiou and Aiota. Av KaAégoupe Tnv pop xwpig opiopata apatpei to
teAeutaio otouxeio tng Alotag. Evw av dawooupe éva dplopa 6nwg tov apBué 2 napa-
Kdtw, agatpeitat 1o otowxeiou nou Bpioketal otnv Béan 2, dnAadh 1o 13.

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

>>> a.append(55)
>>> a
[5,8, 13,21, 34, 55]
>>> a.pop()

55
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Kep. 5 Aouég Acbouévwv

0 teAeotng : €ival NoAU onpavtikog otny ene€epyacia Aoty atnv Python, yuati pno-
POUUE va ToV XPNOLUOMNOLNCOUKE yla va NApoupe éva aviiypago puag Aiotag 6nwg
napakdatw

>>>a=[5,8,13,21,34]
>>>b=al:] # 6npoupyel avtiypago

>>>d=a # 6eixvouv otnv idla Aiota
>>> a.pop() # oL aMayég ennpeddouv Katthv akattnd
34

>>> d.pop()

21

>>> a[0]=a[1]=6

>>> a

[6, 6, 13]

>>> d

[6, 6,13]

>>> b # H Aiota b 6ev €xel aM\agel

(5,8, 13, 21, 34]

Mpoooxn! 6ev pnopei va yivel 1o (610 pe ¢ oupBoAooelpég. AnAadh n evioAh word]:]
6¢e dnuoupyei avtiypago tng oupBoAooelpdg word.

‘Evag &eltepog tpdnog ywa va dnuloupyhooupe aviiypapo piag Aiotag sivat épgpeca
He xphon tou TeAeoth + o onoiog dnuoupyei pia véa Alota, wg daBpotopa dUo AdN
unapxouowv Aotwv. Na va dnploupynooupe aviiypago piag Aiotag apkei va npo-
oBéooupe tnv KevA [ ]:

>>>a=1[5,8,13,21,34]
>>>b=a+][]
>>> a[0]=a[1]=a[2]=a[3]=0

>>> a
[0, 0,0, 0, 34]
>>> d

[5, 8,13, 21, 34]
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Inyavtkn onpgiwon
H evioAh
aList = aList + [item]

K@Be popd nou kaleitat Snuloupyel pia véa Alota wg npoidv ouvévwong twyv duo
Alotwv, n onoia anoBnkeletal o€ pua véa B€an atn pvApn. Auth n Aettoupyia €xel
unoAoylotikd K6atog o€ avtiBeon pe Thv eVIOAA

aList.append(item)

n onoia npoaBétel 1o otoxeio item oto 1éA0g TG Alotag.

Apaotnpiétnteg (eloaywyikég) evotntag. Aioteg
Apaotnpiétnta 1

Aivetal 1o napakatw npdypappa. Tt notelete 6t Ba epgaviatei otnv 086vn petd thv
ektéAeon tou. EnaAnBelote 10 anotéAeopa dokidloviag 1o npdypauua oto npo-
ypappatotuko neptBaAov tng Python. Mg eppunvelete 1o anotéAeopa;

daysofweek=["Acutépa”,"Tpitn","Tetdptn”,"Mépntn”," Mapaokeun”,"2aBBa-

10","Kuplakn’]

>>> "Ba éxw NoAU eAeUBepo xpdvo tnv *, daysofweek[6]

Epwtnon: MNoto niotelete 6t Ba ivat To anotéAeopa Petd tnv KTEAEON TOU NPO-
Ypauparog;

Andavtnon:
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Apaotnpiétnta 2

Aivovtal 1a napakatw npoypdupata. Tu niotevete 6t Ba eppaviotei otnv 08dvn petd
v eKktéAeon touq. Kataypdyte 1 anavinoelg oag oto pUANo epyaciag. Xtn guvéxela
eNaAnBeloTe TG ANAVINGELG 0aG, EKTEAWVTAG Ta NPOYPAKHATA OTO NPOYPAHHATIOTIKG
nepBariov tng Python.

x =[21, 23, 25, 27]

y=1[56,7,8]
Z=X+Y

Z

z[1]
z[0] = 45

Z
a=I[xyl

d

a[1[2]

Apaotnpiétnta 3

Mapatnphote autd nou Ba eppaviotei otnv 088vn. Aokipdote T1¢ iBleg evioAég xwpig
va aKoAoUBEL 10 «,» peTd Ty evioAn print. Tu napatnpeits;

>>> forain [15,27,31]:

a,

Andavinon:
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daysofweek = ['Aeutépa’,"Tpitn”,"Tetdptn”,"Méuntn®,"Mapaokeun”,"xaBBa-
10","Kuplakn’]

item in daysofweek:

item,

AnotéAeopa otn 084vn:

Apaotnpiétnta 4

MeAethaote 1o napakdatw npoéypappa. Tt notelete 6t eppavietat otnv 086vn; Ena-
AnBeuote TG uNoBEoelg 0ag eKTEAWVTAG 10 NPOYPAUHA OTO NPOYPAHHATIOTIKG nePL-
BaAov. Ty napatnpeitg;

listX =11, 2, 3]
listY = listX

listX =, listX, 'list =, listY
listX[1] = 5000

listX =", listX, ‘list =", listY
listY[2] = 100

listX =", listX, “list =, listY

Kataypdayte nowa nwotevete 6t Ba sival ta diadoxikd anoteAéopata atny 086vn

EnaAnBelote 11¢ unobéoelg ekteAwvTag 1o napandvw TRPa Kwdika
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Apaotnpiétnta 5

Anploupynote pla Aiota pe {wa tng BAAacoag. Xtn ouvéxela Kal PE TIG BaoKEG pe-
B866oug, npoonabnote va npooBéacte, va dlaypdyete Kal va enavelodyete otoixeia.

Inpeiwon: [a tn duaxeipion plag Aiotag epappdlovial Baokég péBodol 6Nwe: n
append(X) yta tnv npooBnkn gvog otoixeiou oto T€Aog tng Alotag, ninsert (i, x) yla tnv
gloaywyn evog atoixeiou x atn Alota nptv 1o i atowxeio, n popl(i) ywa tn Siaypaph tou i
oTolxeiou.

Apaotnpiétnta 6

Bpeite 1 kavel 10 napakdtw npdypauua. EnaAnBelote tnv unéBeoh oag, EKTEAWVTAG
10 OTO NPOYPAMHATIOTIKO NePBAAMOV TnG YAwoaoag.

sqlist=[ ]
xin range(1,11):
sqlist.append(x*x)
sqlist

5.4 Ene§epyacia Alotv

MnopoUpe va dnuloupyhgoupe pia Aiota, dnwg aivetal napakdtw otn cuvdptnon
newList. H napakdtw cuvdptnon naipvel oav 6piopa €vav aplBud Kat ENOTPEPEL hLa
Alota pe auto 1o péyebog. Ta otowxeia tng Alatag €xouv 6Aa tnv th 0. Av B€houpe va
pn 6ooupe Tph ota otowxeia tng Aiotag, Ba xpnowonothooupe tnv Tiph None, nou n
Python &waB£tet yi' autd 1o okond.

21N ouvéXeLa pnopoUpe va npooneAdooupe Ta atowxeia tng Alotag, 6nwg paiveral otig
eVIOAEG NG H€€1AG 0TAANG.

>>> newList(size): >>> a = newList(5)
array =[] >>>all]=al3] =1
i in range(0,size): >>> a
array.append(0) [0,1,0 1,0
array
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X1 Aoteg otnv Python, énw¢ kat otig neploodtepeg oUYXPoveG YAWOOEG NPOYPau-
HatiopouU, n apiBunon Eekivdetand o O kat dxtand to 1.

Av "Bial6paote”, pnopoupe va dnpuoupynooue pia véa Aiota e Tov TEAEOTA ToU NoA-
AanAactaopou: a = 5*[0]. Qotdoo sival kaAUtepa va anopUyoupe auto 1o Wiwpa Kat
va xtiooupe tn Aiota pe dladoxikég KANTELG TNG append.

Av Béhoupe va dlatpé§oupe ta otowxeia pag Aiotag, dev eivat avaykn va xpnaotgonot-
Nooupe pla getaBANTA-PeTpNTA, ONwg o€ AAeG YAWOoeG, aAAG HNopoUlE va Xpnol-
Honothooupe 1o napakdtw Wiwpa ing Python (aplotepd):

Python Weubokwbikag
item in array : N = len(array) MNaiané 0 péxpr N-1
item i inrange(0, N): Epgavioe arraylil
arrayli] TéAho¢_EnavaAnyng

MnopoUpe eniong va kataokeudooupe pia Alota pe otowxeia Aioteg. Autd pnopei va
Mag gavei xpholpo og npoBAApata ta onoia poviehonotolvial Pe th xphon evog ni-
vaka duo dlaotdoswy, dnwg yla napadetypa n e0peon 10U GUVTOUOTEPOU ovonatioU
petafl duo noAewv. Mapakdtw @aivetal évag nivakag otov onoio €xouv Kataxwpn-
B¢l o1 anootdoelg petafu tpLov NOAEwV:

0 1 2

0l 0 12|14

A= 1122|028
2115116 0

0 nivakag oxnpartidetal ané ypapuég Kat othAeg. MNa va avagepBoupe oto deltepo
oToXeio NG NPWTING YpappAg, to 12, ypdeoupe A[0,1], a@oU n apiBunan oG Ypappég
Kal otig othAeg Eekvael and to 0. H epunveia og auth tnv nepintwon eival 61t yia va
petaBoupe and tnv néAn 0 otnv ndAn 1 xpetaddpaocte 12 km. AvtiBeta, yua va kdvoupe
v avtiotpodn dladpopn, BEAoupe 22 km, apoU A[1,0] = 22.
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0 napandvw nivakag pnopei va uhonotnBei otnv Python av Bewphooupe Tig YpappES
WG Aloteg oL onoieg sivat eppwAeupéveg o€ Hia peyaAn Kevipikh Aiata, 6nwg gaiverat
0T0 Napakatw napdadetyya:

>>>A=[[0,12,14],[22,0,28], [15, 6, 0] ]

>>> A[Q]
[0, 12, 14]

>>> AI[O][2]
14

‘Eva peydho nAeovéKtnpa ato onoio npénet va ataBoUpe gival n duvatdtnta avapopds
Kat ene€epyaciag Plag ouyKeKPLUEVNG YPApMAG Tou nivaka, oav va htav évag Eexwpt-
016G pJovodldotaotog nivakag.

MNw¢ dpwg Ba dnpuoupyhooupe évav nivaka 600 dlaotdocwy; MNpoteivetal NdAL n
Xphon Tng append.

Python Weubokwdikag
i inrange(0,3): Maiand 0 péxptL2
a.append([ 1) Majand 0 péxpt 2
j in range(0,3): alilljl <0
a[il.append(0) Téhog_EnavaAnyng
Téhog_Enavainyng

Evw og kanoleg yAwooeg xpnatdonoleitat o cupBoAwopdg ali,jl yia npoonéAacn oto
otowxeio nou Bpioketal otnv i-00Th ypapuh Kat otnv j-ooth othAn, otnv Python ypd-
poupe ali]ljl. Autég o oupBoAlopdg, pag divel tn duvatdtnta va ene€epyactolpe Ee-
XWPLoTA pa ypappn ypdgovtag n.x. a[2] yua tn 6e0tepn ypapun. To gupuBoAopé autd
eival KaAd va tov xpnatygonoloUpe Kat o€ YeudoKwdIKa, KaTa TN PETAPOPA TwV aAyo-
piBuwv og Python.

Mia Aiota pnopei va Asttoupynaet agav otoiBa, av ot péveg Npdagelg nou epapuo{oups
o€ authv eival n append kat n pop, SnAadh n npoabAkn (WBNon) kat apaipeon (anw-
Bnon) otoxeiwv pévo and 1o éva dkpo. Opoiwg n Aiota pnopei va Asttoupynoel oav
oupd av npooBEtoupe and 1o €va Akpo Kat apatpoUpe and to dMo. H otoiBa kat n
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oupd eival NoAU xphotpeg Sopég dedopévwy kat Ba TG peAethooupe otn [ Aukeiou.
5.5 Zuvoha

Ta gdvoAa anotehoUv pia and g evowpatwpéveg dopég dedopévwy tng Python kat
uAonotoUv Ta opwvupa pabnpatikd avukeipeva. Eva alvolo gival pia opdda and un
blaterayuéva aviikeiueva, ue KABe avikeipyevo va gpgavidetal pia @opd. Ta olvola
unootnpifouv TG YVwotéG npdéelg auvoiwy, dnAadh tnv évwan, TNV Toph Kat 10 ou-
pHNAApwpa. Ag 6oUpe pepikd napadeiyuarta:

>>>myset =set([1,2,3,1,2,3,1,2,3,8])
>>> myset

set([8, 1, 2, 3])

>>> myset.intersection( set([1, 2, 90] ) )
set([1, 2])

5.6 MNAewadeg

‘Evag oUvBetog TUnog tou onoiou ta otowxeia eival auerdBAnta (immutable) eival n
nAewdda (tuple). Tn xpnowponoloUpe, 6tav BéAoupe va ouykpathooupe padi noAanAd
avtikeipeva. Na napddetypa, BEAoupe va €xoupe o€ pla Aiota ta otolxeia twv una-
AAAWV Plag enixeipnong, 6nwg 6vopa, enwvupo, BaBudg, tnAépwvo, TuApa, pobag
K.An. Autd Ba 1o uAonothooupe pe pla Aiota and nAelddeg, 6nou KABe nAedda Ba
avtotoxei og évav epyaldpevo. H nAewdda powddel pe pua Aiota, énwg aivetal ota
napadeiypata napakatw:

>>>rec="'a’,'b’, 120, 'r >>> rec[1:3]

>>> rec (‘b’, 120)

(‘a’,'b’, 120, 'r') >>>rec = (‘apple’ ) + rec[2:3]
>>> rec[2] >>> rec

120 (‘apple’, 120)

>>> len(rec)

4
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LuvhBwg oL NA&lddeg xpnaotponotolviatl yla TNy avanapdctacn Plag oEpAag Xapakn-
pLoTKWV/1810TATWY Hlag ovidtntag, epAoov Ta XapaKINPLoTKA autd dev petaBaio-
viat. Mia onpavikn epappoyh twv nAelddwy eival 6t ynopoUpe va opicoupe ouvap-
Thoelg Je opiopata petaBAntoU peyéBoug.

Mia dA\n yvwaoth epappoyn toug ival n aviigetddeon twv tpwy 600 petaBAntay,
xwpi¢ th xpAon BonBnTiKAG peTaBANTAG, PE TNV NAPAKATW EVIOAN:

>>>a,b=>b,a

5.7 Ae§ka

To Ae€ikd eival pla e€apetika xphown evowpatwpévn (built-in) Sopn tng Python.
Qavtaoteite 10 oav évav TNAEPWVIKO KatdAoyo o onoiog pag divel tn duvatdétnta va
BpoUpe NOAU yphyopa ta ogtoixeia kanotou, pévo and 1o dvopd tou. Mpoypappatt-
OTIKA, pavtaoteite 10 oav pla Aiota nou €xeL wg deikteg aA@apBUNTIKA Kal OXL aKé-
patoug apBuouq. MNa napddeypa, pnopolpe va ypdyoupe version[“python”] = 3.4.
Onwg o évav nivaka, n Béon k&Be otowxeiou eival povadikh kat dev pnopel va ne-
pLéxel tautdxpova duo THEG, €10l Kal oTo Ae€IKO, N AéEN-KAELB(, Nou xpnatyonoloUpe
HEoa OTIG ayKUAEG, €xel ovadikh TN Kat epgpavidetal 1o noAU pua ¢opd. Eival 1o
Aeyopevo KA.

‘Etol éva Ae€ik6 €ival ouolaotikd €va ouvoAo {euyv KAEWBLWV-TIHWY, dnou KABe
KAeLdi 6ev eppavidetal deutepn popd. MnopouUpe va opiooupe €va Ae€ikd 6nw¢ na-
paKdtw:

>>> dictionary ={'A":2, ‘B":4, '().8, ‘M":16 }
>>> list(dictionary.keys() )

[A, ‘B, 'Q, 'M]

>>> dictionary ['Q']

8

>>> len(dictionary)

4

>>> del dictionary ['()']

>>> del dictionary ['A]
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>>> dictionary
{'B:4, ‘M':16}

>>> dictionary ['\'] = 32
>>> dictionary
{'B":4, ‘N\':32, 'M’:16}
>>>"'A\"in dictionary
True

Mapandvw @aivovtal kanoteg Asttoupyieg Tou Ae€ikoU, 6nwg n daypapn (del) kat o
€\eyxog Unap€ng evog atoixeiou Pe Tov TEAETTA in.

Ba npénel va onpelwBel 611 KABe KAELST €x€L ovadikh TN, EVWD PE TNV EKXWPNON
Ne€ikb[kAebi]=tiun dnpoupyeital 1o {euyog {KAeldi : Tn}. Av BéAoupe va avuarol-
xhooupe o€ €va KAEWOl neploodtepeg and pia TIHEG, TOTE N TiHA Tou KAEWBL0U gival pla
Alota and 1i¢ pEG QuTéG,

H doun tou ypaphpatog guvavidtat o€ noAAd npoBAnpata tng Enwathpng tng MAn-
POPOPLKAG, 6NwWC OTIG unxavég avadhtnong Kat otnv avanapdotaon 10U NaykOoplou
otoU. Mapddetyua, o napakdtw dSnuoPIAng ypdpog, avanaptotd to npdBAnua twv
yepupwv Tou Konigsberg, éva ané ta nwo yvwatd npoBAhpata tng Enothpng YnoAo-
yLotwv, yla 1o onoio pnopeite va avalnthoete nAnpo@opieg oto Awadiktuo:

H avanapdotacnh tou pe Aiota yettviaong otnv Python uAonoteital pe éva Ae€ikod, pe
KAELOLG TIG KOPUPEG TOU YPpdpou Kat TIHEG TN AloTa akpwv KABe KAedLou, dnAadn tn
AlOTO TWV YELTOVIKWYV KOPUPWV.
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graph ={'A":['B','C’,'D,
‘B ['D’]

'C:['D]

‘D ['B, 'C1}

5.8 Apaotnplétntieg Kepalaiou
Apaoctnpiétnta 1. Baokég ene€epyaoieg Alotwov

Na ypdyete éva npdypappa to onoio Ba daBdadlel aplBuoug and to NANKTPOASYLO pE-
XpL 10 dBpoiloud toug va Eenepdaoet 1o 1000, Ba toug anoBnkelel og Ya Aiota Kat otn
ouvéxela Ba unoloyidel kal Ba eppavidel:

1. 1o 4Bpolopd Toug

2. 10 Y00 OpO TwV oTolXeiwv TN Alotag

3. ™n péylotn T nou €xel atoixeio tng Alotag
4. néoeg Popég epavidetar auth n Péylotn Th
5.

n Béon nou Ba kataAduBave o teAeutaiog apBudg nou d6Bnke, av n Aiota
htav ta€wvopnpévn o€ at€ouaoa oelpd. Bewpnote 6Tt o TeAeutaiog apBuog eivat
Hovadikég.

Apaotnpiétnta 2

Na dnuoupynoete tn doun debopévwy otoiBa pe tn xphon Aiotag, uhonolwviag T
Aettoupyieg push (wBnaon), pop (anwBnon) yia Afota.

Apaotnpiétnta 3

Na dnpuloupyhaete tn doph dedopévwv oupd e th xphon Aiotag, uhonowwvtag TG
Aettoupyieg enqueue (eloaywyn), dequeue (e§aywyn) yia Aiota.

Apaoctnpiétnta 4

Na ypayete éva npdypappa to onoio Ba dwaBddel aptBuoug and 10 NANKIPOASYLO,
HéxpLva doBei 0 aplBuog 0. Ltn guvéxela pe th xphon Alotag Ba epgavidel Toug apib-
HoUG o€ avtiotpopn ogpd and auth pe tnv onoia toug didBaoe.
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Apaotnpiétnta 5

Na ypdyete éva npbéypappa 1o onoio Ba dtaBadet pua Aiota and 100 apBpoug Kat Ba
Slaxwpiel Toug apBuoUG og buo véeg AoTeg, HLa yia Toug BeTIKoUG Kal Jia yla Toug
apvntkoUg. Ot apBuoi npénetL va napapeivouv otn o€lpd Pe TNV onoia 6668nkav.

Apaotnpiétnta 6

Ta BuBAia avayvwpidovtal and éva povadiko Kwdikoé o onoiog ivat yvwotog wg ISBN.
Qaotdéoo 1a teAeutaia xpovia xpnaoponoteitat kat €vag AAog Kwdikég, o ISSN. Na ypa-
yete npoypappa to onoio Ba daBadel toug KwdIKoU¢ BiBAiwv péxpl va dobeil o Kw-
d1k6¢ “000” kat otn ouvéxela Ba Slaxwpiel o HUo Nioteg, ta BiBAia pe kwdikd ISBN
Kat ekeiva pe ISSN.

Ynéde§n: Na ene€epyaoteite kGBe kKwbIkd oav cupBolooelpd (str) kal va eAéyete
10 Np6Bepd tou. Na napddetypa, o€ éva BiBAio pe ISBN, to ISBN Ba kataAapBavel g
1€00eplg NpwTeg B€oeLg NG cupBoAooelpdg.

Apaotnpiétnta 7. AAy6piBuog Zuyxwveuong

Na ypdyete éva npéypappa 1o onoio Ba diaBdadlel SUo Aigteg pe aplBuolq. H npdtn
Aiota nepiéxel pévo BetikoUg Kal n Hedtepn pévo apvntikoUs. H eloaywyn dedopévwv
ywa Kd@Be Aiota tepuartiletal étav dobei o apBuég 0, o onoiog 6ev npénet va anobn-
keuBei og kKanotwa Aiota. O apiBpoi kGBe Aiotag divovtal oe au§ouoa oepd, n.x. 4, 6,
10, 145 ka1 -100, =98, —10. X1n guvéxela, 1o npdypaupa Ba ouyxwvelel TG 600 Aigteg
o€ pia, €10l wate atnv €Ak Aiota oL apBpoi va Bpiokovtal oe alfouca ogpad katd
andAutn tipA. Av dUo etepdanpol apBuoi €xouv tnv ibla andAutn TA, ungploxvouv
ol Betkol., n.x. 4, 6, 10,10, 98, =100, 145.

Apaotnpiétnta 8. AAydplBpog kpuntoypdpnong tou Kaicapa

Me Bdon tov aAyopBuo kpuntoypagnong tou Kaioapa, 6nwg gaivetal 1o napakdatw
oxhpa Kpuntoypdgnong, dexduaote éu kKABe ypdupa Ba aviotowxiotel oto ypaupa
nou Bpioketal tpetg B€oelg niow tou 010 aAPaBnto. e auth tnv NePiNTtwaon YNopoupe
va opiooupe éva Ae§Iko.
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[A[B[c|DIE]F]|

[A[B[C|DE]F]

>>> cipher ={'A"’X’,'B:'Y','C: 'Z'D":'A’, ..., X:'U’}

MAéov n Kpuntoypdpnan evég Kelpévou text eival moAU anAn, 6nwg aivetal kat oto
Napakdatw tphpa KWOIKa:

>>> def encryptCeasar( text, alphabet ):
cipherText=""

letter in text:

letter in alphabet:

cipherText = cipherText + cipher]letter]
cipherText = cipherText + letter

cipherText

Na oxedidoete pia ouvaptnan nou va AapBdvel tn petatdnion-kAedi Kat va napdyet
10 Ae€1KG avTiotoixiong twv ypapudtwy cipher. Ltn cuvéxela, va uUAonolnoeTe TG avti-
OTOIXEG OUVAPTNOELG YLa TNV anokpuntoypdepnon.

Ynéde§n: Na avantu€ete pia auvdptnon n onoia va déxetat 1o Ae€iké Kpuntoypapn-
ong Kat va napdyet 1o Ae€ikd anokpuntoypd@nong, £€10L WATE VA INOPEL va XpNoLo-
nownBei n ouvdptnon encryptCeasar yla anokpuntoypdpnaon.

Apaotnpiétnta 9. Zuxvétnta ypappatwy

Na ypayete npéypappa otn yAwooa Python to onoio Ba éxetal wg eicodo éva Kei-
Hevo Kat Ba eAéyxel av gugavifovial 6Aa 1a ypdupata tou aAaBAtou og autd pe
v 6o akpBw¢ ouxvotnta, énwg ya napddelypya cupBaivel otn cupBoAooelpd
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‘abcdefghijklmnopgrstuvwxyz abcdefghijklmnopgrstuvwxyz', 6mou éAa ta ypapua-
1a epgavidovral U0 Popéc.

Apaotnpiétnta 10

Na ypagei npdypappa nou va dtaBadel pia AéEn Kat va eAéyxel av n AéEn eival kap-
Kvikn, epgavidovtag avaloyo pnvupa. Anhadn e§etadetl av n AéEn sival ouppeTpIkn),
dnAabdn av pnopei va diaBaotei eite and tnv apxn eite and to t€Aog, 6nwg yla napd-
betypa ot Aé€elg ANNA h RADAR.

Apaotnpiétnta 11

Bpeite 1 kdvel 10 napakdtw npdypappa. EnaAnBelote tny unéBeon oag ekteAwvag
10 OTO NPOYPAMHATIOTIKO NePBAMOV TnG YAwoaoag.

sqlist=[]
x in range(1,11):
sqlist.append(x*x)
sqlist

Apaotnpiétnta 12

Na ypdyete pwa ouvaptnon o€ Python n onoia Ba 6éxetal pua Aiota and Aé€elg kal Ba
enLaTpéPeL TN AEEN nou oxnpatietal and ta Npwta ypappata twv Aégewvy.

Apaotnpiétnta 13

Na ypdyete éva npdypaupa o€ Python, 1o onoio Ba dtaBddlel ané 10 NAnKtpoAdyLo pia
Aota and Aé€elg péxpt va 608l n Aé€n ‘end'.

XTn ouvéxela Ba epavilel n AéEn h Tig Aé€eLg e Ta neploodtepa ypdupata (unddet-
&n: Kataokeudote pia Aiota pe 1o nAhBo¢ Twv ypaupdtwy kaBe AéEng).

Eniong, Ba epgavilel o NAMBog Twv Aé€ewv Mou TeEAELVOUY e T0 Ypdpua 's’.
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5.9 Epwtioelg

1. Mowa n Sagopd petagl puag otatkng dopng dedopévwv Kat plag Suvaptkng
dophg bedopévay;

2. Moieg givat ol Baotkég dopég bedopévwyv nou unoatnpidel n yAwooa npoypay-
Matiopou Python;

3. Tu givat n Aiota otn yAwooa npoypappatiopoU Python kat nw¢ pnopoUpe va
NV 0opiOoUE;

4. Tloieg eival ol Baolkég Aettoupyieg-péBodol mou pnopoUpe va eKTEAECOUE O€
Mia Afota;

5. Tieival n nAeldda kat néte tn XpNOLHOMNOLOULE;

6. Tieival 1o Ae€iko;

5.10 Avagopég - BiBAoypapia

Downey, A. (2012) «Think Python, How to think like a computer scientist», O’ Reilly.
http://www.greenteapress.com/thinkPython/. To BiBAio éxel petappaotei kat ata
EMnvikd ané ota nAaiowa ntuxtakhg epyaaiag ato TEI Adploag kat sival StaBéaipo
oto Awadiktuo.

Swaroop, C., H. (2013) “A byte of Python”, Awadiktuakh é€kdoon nAektpovikoU Bi-
BAlou http://www.swaroopch.com/notes/Python/ pe adewa Creative Commons
Attributions —ShareAlike 4.0 International License. To BiBAio €xel petappaotei
Kat ota EMnvika ané tnv EAnvikh kowvétnta tou Ubuntu. http://ubuntu-gr.org/
Kat eival dtaB€apo oto Awadiktuo.

Awktuakdg KépBog unoothplEng pe NAoUolo UAIKG noAupéowv yla T SibackaAia
g yAwooag Python, http://www.Pythonschool.net/ (teAeutaia npoonéhaon
09/07/2015).

Awktuakég k6pBog unoathplgng ing yAwaooag Python, https://www.Python.org/ (te-
Aeutaia npoonéAaon 10/07/2015).

AeBevtéag, A. (2010) «Taspython. EkudBnon Python Bhpa, BApa. 08nydg Python
Méow Mapadetypdtwv», Opada TasPython.
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06ny6¢ yia tov Eknatdeutikd yia to Mpdypappa Znoudwyv tou MaBhpatog «MAnpogo-
pwkh» [ Tagng MevikoU Aukeiou, oto nAaioto tou épyou «NEO XXOAEIO (ZxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon Mpoypappd-
Twv Znoudwyv MevikoU Aukeiou, Mouoilkwyv Kat KaAAttexvikwv Aukeiwv», Y.I10.
MAI.B, IvoutoUto Eknawdeutikag MoAttikAg (1.E.M.), lavoudprog 2015.
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KAaoikoi
aAyoptBuot |



6. Khaoikoi AAyopiBpot |

Ltéxol
Ot paBntég va pnopouyv va:
e avaAUouv Kat va epappodouv KatdAnAa KAaoikoUg alyoplBpoug yia npoBAn-
Mata ta€vépnang kaw avalhtnong
e ulonoloUv g€ pia YAWooa NpoypappatiopoU KAAGkoUg alyéplBuoug tagvopun-
ong Kat avadhtnong.
Elwoaywyn

‘Evag aAyopBuog eival pwa akohouBia nAhpwg KaBoplopévwy Kat eKteAéaLtdwy Bnud-
TWV-€VIOAWV, Nou odnyei atnv eniAuon evag NnpoBAAPATOG, o€ NENEPATHEVO XPOVO.
Ztnv evétnta auth Ba aoxoAnBoUpe pe KANoloug yvwaotoug Kat anAoug akyoplBuoug,
6nwg¢ o alyépiBuog tou Méylotou KowvoU Atatpétn tou EukAeidn, o aAydplBuog tng
oglplakng avadhtnong Kat o aAyéplBuog tng ta§vounong pe ntioyn.

Aégerg kAebLa

Lelplaknh avadatnon, Tafwvépnon pe enhoyh
Abaktikég evotnteg

6.1 Ynoloylopog Méyiotou KotvoU Atatpétn

Baolkég évvoleg Tng entotApng tng NANPOPOpPLIKNG unhpxav NoAU Katpd npv egeavt-
otoUv oL unoAoylotég, 6go napado&o kat av akouyetat autd. H évvola tou akyopiBuou
nou ouvLota ta BepéAa Kat tnv enNoTNPoVIKh undotacn tng MAnpopoplkhg unnpxe
ané tnv apxatdétnta. Ao anéd toug nio dnpoPileic alydpilBuoug nou €xouv envonaoel
apxaiot’EMnveg, eival 1o k6oKivo Tou EpatogBévn yia tnv elpeon Npwtwv aplBuwyv
Kat o aAyéplBuog unoAoylapou tou Méyiatou Kowvou Atatpétn tou EukAeion.

0 aAydpiBuog tou EukAeidn Bagiletal otnv napakdtw anAn, ald éxt npogavn oéa:

MKA(a, B) =MKA(B, a mod B)

[112]



Ma napddeypa, ag npoonabhooupe, e ENAVOANNTIKA €QApHOYA ThG Napanavw
ox€ong, va BpoUpe 1o péyloto Koo duatpétn twv aptBudv 100 kat 36:

MKA( 100, 36 ) = MKA( 36,28 ) = MKA(28,8) = MKA(8,4) =MKA(4,0)=4

Ané ug napandvw ox€oelg aiveral Ot 1o Kptthplo dlakonng tng enavaAnyng Ba
pnopouae va eivat 1o B = 0.Etol 0 aAyopBuog o yeudokwdika Kat Python divetal
napakdatw:

Python Weubokwdikag
gcd(a, b): AAy6p1Bpog MKA
b>0: Aedopéva// a,B//
a,b=Db,a%b ‘Oco B >0 EnavdAlaBe
a U< amodB
a< B
B<u
Téhog_EnavaAnyng

AnoteAéopata //a //
Téhog MKA

YuvnBwg n avanapdotaon evog alyéplBuou o€ weudokwdika eival apketd nio anin
and tnv avanapdotach tou o€ onotadhnote yAwooa npoypappatiopou. H Python
watdaoo, sival pua e€aipeon ag autd tov kavdva. To eninedo NoAunAokoTNTAG TnG eival
TOUAGXLOTOV 10 {610 pE autd Tou YPEUBOKWOBIKA, EVID N XPAON XAPAKINPLOTIKWY TNG
Wlwpdtwy, 6nwg n avipetddean petaBAntwv pe xphon nAslddag, andonotei akdua
nepLooOTEPO ToV KWIKA, ONwG Paivetal napandvw.

6.2 Xepuakn Avalntnon

MoAAEG popég xpeldetal va avalnThooUPE KATL CUYKEKPLPEVO PHEDA OE Pla oUAoYN
dedopévwv. H avalhtnon yivetal ouvhBwg pe Bdon kdnolo xapakinplotikd twv de-
dopévav, dnwg yla napddetlypa 1o ENWVURO, 0 aplBudg Tautétntag K.AM. H nwo anAn
Hopen avalhtnong €ival n ggwplakn N ypapuikh avaAtnon oUP@wyva Pe thv onoia
ektehoUpe e€aviAntikh avadhtnon o€ 6Aa Ta oTolxeia tng oUAOYNG, péxpL va Bpoupe
autd nou waxvoupe. Etal, otn xepdtepn nepintwan, av EEKIVAGOUHE and 1o NPWTo
otolxeio Kat autd nou Yaxvoupe eival teAeutaio, Ba kKdvoupe 100€g ouyKpioelg, 6aa
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elval kat ta otowxeia nou éxoupe. Mua npwtn uhonoinon tou aAyéplBuou @aivetal
napakdrw:

AMNyop1Bpog Leplakng Avalatnong (ék6oon 1.0)
Python Weubokwbikag
linearSearch(array, key): AAy6p1Bpog Zeplakn_Avalhtnon
found = False Aegdopéva // Luhhoyn, {ntoUpevo //
item in array : BpéBnke < Weubdng
item == key : I"la kGBe otoxeio TN ZUNOYNG
found = True Av gtoixeio = {ntoUpevo Tote
BpéBnke < AAnBNAg
Téhog_Av
Télog_EnavdAnyng
AnoteAéopata // BpéBnke //
found TéMog Zeplakh_Avalhtnon

H €k6oaon 1.0 tou aAy6pBuou enwatpéget pdvo thv NAnpopopia av to otoxeio undap-
XeL oTn ouMNoyn h 6xL. Qatdco, NOANEG popEg BENoupe va BpoUpe Kat th Béon Tou
otowxeiou atn guMoyR, €181KA av auth ulonoteital pe kanowa dopn dedopévwy nou
enupénel tnv anoBAkeuon twyv atoxeiwv pe kanota diatagn. Etal pnopolpe va npo-
oBéooupe Kal pia petaBAnth Béon/position. Twpa dpwg n Aoylkh petaBAnth eival
neputh, agou n petaBAnth B€on pnopei va naifel kat 1o poAo tng Aoylkng petaBANTAG
w¢ €€AG: Av n Béon napapeivel —1, téte onpaivel 61t 10 otoxeio e BpéBnke. Av duwg
BpeBei, 161 Ba ndpel tnv T ™ng B€ong Tou Seiktn, n onoia Ba €ivat pn apvntkn,
o6nwg gaivetat otnv enduevn €kdoon 2.0 Tou aAyéplBuou pag.
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ANy6p1Bpo¢ Zeplakng Avalntnong (ékdoon 2.0)

Python Weudokwbikag
linearSearch(array, key ) : AMy6p1Buog Lelplakn_Avadhtnon
Aedopéva // LuMoynh, {ntodpuevo //
pos = -1 Béon < -1
i=1 i1
pos <0 i<=N: Ooo B¢on<0 kat i<=N EnavaiaBe
array[i] == key: Av YuMoyn[i] = {ntoUpevo Tote
pos =i Béon < i
Télog_Av
i<i+
i=i+1 Téhog_EnavaAnyng

AnoteAéopata // Béan //

pos Téhog Lelplakh_Avalhtnon

Mua akoépa ékdoon tou aAyoplBuou, nou anodelkviel akéua pa popd tnv anAdtnta
aM\@ Kal T pwipaAotkn €ék@pacn tng Python, eival n napakdtw, n onoia ekpetaA-
Aguegtal 10 yvwotd 1diwpa tng for kKat tn duvatdtnta Biaing Stakonng tou, xwpig autd

va Bewpeitat NAéov KakN NPAKTKA.
ANy6p1Bpog Xeplakng Avalntnong 3.0

linearSearch(array, key ) :
item in array :
item == key :
True

False

Mnopeite va tpononolnoete thv napandvw cuvaptnon, WAate va enotpéel Tn Béon
Tou otolxeiou otov nivaka kat 6xt pévo andvinon True/False oto epwtnpa unapéng.
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6.3 Ta§woépnon pe Enthoyn

To npdBAnua g tavéunong avagépetal otnv avadidra&n twv otowxeiwv puag Ai-
otag, wote autd va BpeBouv og auouoa h oe pBivouoa oglpd, oe oxéon pe Kanota
oxéon duatagng. NMoMEG popég xpetadetal va tagivopnooupe Aioteg aplBuwyv, Aégewv
h eyypdowv. Na napadetypa, pnopei va BEAoupe va ta§lvopnooUpE TIG KAPTEAEG TwV
HaBntwv. Ba npénet o€ auth tnv nepintwon va eNAEEOUPE €va XAPAKTNPLOTIKO HE
Bdon to onoio Ba yivel n tafivépnaon, 6nwg yla napdadetypa 1o dvopa, o Babuodg h o
aptBpég pntpou. To xapaktnplotikd autd Aéyetat KAELST kat ouvhBwg (aAAG 6xtL nd-
via) npoadlopiel povoohpavta tnv ovidtnta otnv onoia avagépetal.

‘Evag ané toug no anAoUg aAydpiBpoug tagivopnong eivat o aAdyopiBuog tagvopnong
pe enthoyn (selection sort). H Aoyikn tou akydpiBuou gival n napakatw:

BhApa 1. Bpiokoupe 10 pikpoteEPO aTOIXEl0 TOU NiVAKA KaL T0 TONoBETOUHE oTNV NPWTN
Béon.

Bhpa 2. Bpiokoupe 10 apéowg PIKPOTEPO aTOXEID TOU NivaKa Kal To TonoBetolpe
otn SeUtepn Béon.

BhApa 3. Zuvexioupe Bpiokoviag kGBs popd 10 HiKpdTEPO atoixeio and ta otowxeia
ToU Nivaka nou anopévouv Kat 10 1onoBetolpe ato T€Aog Twv hdn tavopun-
Mévwv atoixeiwv.

H napandvw Aoyikh Ba pnopouaoe va d0Bei oe weudokwdika 6-nw¢ gaivetal napa-
Katw:

AAy6p1Bpog Ta&wvopnon_Enwoyng
Aedopéva /AN //
MNna i an6 0 péxpt N-1
Béan < B¢on_EAdxiotou(i, N)
AvtupetdBeoe Al i ], A[Béan]
Télog_EnavdAnyng
AnoteAéopata // A //
TéNog Ta§vopunon_Entoyng
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Kat tautéxpova va ulonotnBei o Python pe tnv napakdtw cuvaptnon:

AAy6p1Bpog Ta§ivopnong pe Enloyn

selectionSort( array ) :
N = len(array)
iinrange(0, NJ :
pos = posMin(i, N, array)
arrayli], arraylpos] = array[pos], arrayli]

0 aAy6piBuog xpnaotponotei évav Ao akyopiBuo yia va unoAoyi-{eL tn B€on Tou eAd-
XLOTOU atoixeiou tou nivaka.

ANy6p1Bpog EUpeang tng Béong Ttou EAdxioTtou Xtowxeiou
Python Weubdokwdikag
AMNy6p1Buog Béon_EAaxiatou
posMin( start, size, array ) : Aedopéva // apxn, 1éhog, A //
pos = start Béon < apxh
i in range(start, size) : Ma i and apxh péxpt TéAoG
array[ i] < array[ pos | : Av Ali] <AlBéon] Téte
pos =i Béon < |
Téhog_Av
Télog_EnavdAnyng
pos AnoteAéopata // Béan //
TéNog Ta&wvopnon_Enthoyng

H posMin 6éxetal to péyeBog tng Aiotag size. To teAeutaio otowxeio tng Aiotag og auth
v nepintwon eival 1o size-1.

Mapakdtw @aivetal 1o neplexdpevo evog nivaka 7 aplBuwy, yia KBe BApa TG eKTé-
Aeong tou aAyopBuou tagvépnong tng ENAOYAG:
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i=0 | i=1 |i=2 | i=3 | i=4 | i=5 | i=6

98 | 98 | 98 | 38 | 38 | 38 | 38
94 | 54 | 54 | 54 | 54 | 54 | 54
32 132 | 38| 98 | 98 | 60 | 60
90 | 90 | 90 | 90 | 90 | 90 | 90
20 | 60 | 60 | 60 | 60 | 98 | 98

o~ O &~ WODN

6.4 Apaotnplétnteg KepaAaiou
Apaotnpiétnta 1. To kéokivo tou EpatoaBévn

Na avalnthoete oto Aladiktuo nAnpogopieg yia 1o kdéoKivo tou EpatoaBévn kat otn
OUVEXELD, apoU NePLYPAYETE Th AeLtoupyia Tou atnv Tagn, va UAOMNOLNCETE TOV OAYO-
pBpo autd oe Python.

Apaotnpiétnta 2

Na oxebidoete évav dA\ov alydpiBuo yia tov unoloytopd tou Méylotou Kowvou Alat-
p€tn 600 aplBuwy, ektehwviag e§aviAnTikh avaAtnon twv NBavwv Slalpetwyv péxpt
va BpeBei o péyiotog. Exel anpacia and nowov apiBud Ba EeKivAGoUE;

Apaotnpiétnta 3

Ma 0o apBpoUg a kat B, ta diadoxikd BApata Tou aAyépiBpou tou EukAeidn yia tov
UNoAoYyLopO Tou PEyLoTou Kovou dlalp€tn ivat:

MKA( 3600, ) = MKA( 1100, J=MKA(__,_ )
= MKA( ,100) =
MKA( , ) =100

Na cupnAnpwoete ta Keva ota napandvw Bhpata Tou alyépiBuou.
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Apaotnpiétnta 4

Na oxebidoete pla ouvaptnon, n onoia Ba déxetal 6Uo Aioteg apBuwyv kat Ba spga-
viel ndool apBuoi epgavidovial kat otig 600 Aoteg.

Apaotnpiétnta 5

Na oxebidoete pa ouvaptnon n onoia Ba déxetal 0o Aioteg aplBuwv kat Ba eppavi-
CeLndéool aplBuoi epgavidovral pévo oe pia Aiota.

Apaotnpiétnta 6

Na tpononothoete tov aAydplBuo tng ogplakhg avalAtnong, wote va unoioyilel né-
0eG PopéG eppaviletal to {ntoUpevo otolxeio atov nivaka Kat va eppavidel otnv 086-
vn OAEC aUTEG TIG BEoELG.

Apaotnpiétnta 7

Ag unoB¢ooupe 611 Ta gtoxeia evog nivaka, atov onoio pag nteital va eKteEAécoupe
avalhtnon, sival aképatot aplBuoi tafvounpévol og au€ouoa oelpd. Av, KaBwg oa-
pwvoupe tov nivaka, BpeBoUpe og otowxeio 10 onoio ival pikpdtepo and autd nou
paxvoupe, autd onpaivel 61t 1o {ntoupevo Ba 1o ixape Adn ouvavinoel, av UNNPXE.

Na tpononothcete Tov aAyéplBuo asplakng avalhtnang, wote, dtav dlaniotwael Ot
10 {nTtoUpevo oTolxeio Bev unapxel otov nivaka, va teppatideL.

Apaotnpiétnta 8

Na tpononothaete tov aAydpiBuo tng talvéunong pe enthoyn, wote va tafvopei évav
nivaka akepaiwv o€ pBivouoa oelpd.

Apaoctnpiétnta 9

Na tpononothoete Tov aAydpiBuo tng tavépnong pe eNAoyn, wate o€ kaBe Bhpa tou
va Bpiokel 10 pikpdtepo Kat 10 PeyaAltepo, va tonoBetei 10 JIkpdTEPO aTnv apxh Tou
nivaka Kat 1o YeyaAUTtePo 1o TEAOG.
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6.5 Epwtnoelg
1. Katovopdote tpeLg yvawotoug alydplBuoug.

2. Xe nota Wbéa Baoiletal o unoAoylopog tou Méyiotou Kowvou Alaipétn otov aA-
yopBuo tou EukAeidn;

3. Av xpnolgonothooupe th oglplakn avadhtnon yla tnv e0peon evog oTolxeiou o€
Mia guM\oyn, Je noto tpéno Ba yivel n avalhtnon;

4. Xe nowa Aoykn ogpd Bnudtwy otnpiletal o akyopBuog tavopnang e ntio-
i

6.6 Avagopég - BiBAoypaeia

Awktuakég k6pBog unoathplgng ing yAwaooag Python, https://www.Python.org/ (te-
Aeutaia npoonéAacn 10/07/2015).

06nydg yia tov Eknadeutiké yia 1o MNpdypappa Znoudwyv tou MaBhpatog «MAnpogo-
pwkh» [ Tadgng MevikoU Aukeiou, oto nAaioto tou épyou «<NEO XXOAEIO (ZxoAeio
210u awwva) — Néo Mpdypappa Xnoudv», Ynoépyo 9: «<Eknévnon Mpoypappd-
Twv Znoudwyv [MevikoU Aukeiou, Mouolkwyv Kat KaAAttexvikwv Aukeiwv», Y.I10.
MAI.B, IvoutoUto EknawdeutikAg MoAttikAg (1.E.MM.), lavoudplog 2015.
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7. Awaxeipion Apxeiwv

Itéxol

Metd 10 1€Aog TG evdtntag, 10 8o KepdAato tou Mpoypdupatog Znoudwy, Ba pno-
pouUuE va:

e dnuoupyoUpe anAd apxeia

e xelpllopaote apxeia kelpévou, péow Baoikwv eviodwv (open, close, read,
write) nou xpnowonotel n yAwooa npoypappatiopou Python.

Aé€elg kKAebLa

Apxeio Kelpévou, dvolypa apxeiou, avayvwon apxeiou, eyypagn oe apxeio, kKAsioo
apxeiou, katdAoyog, diadpopn.

Apxeio kepévou: Ma akolouBia xapakthpwyv n onoia givat anoBnkeupévn og
éva pé€oo poéviung anobBnkeuong, 6nwg o okAnpog diokog, o DVD A n pvAun
@Aag (flash memory).

KatdAoyog: Mwa ouMoynh apxeiwv h Kat kataAdywy, nou ovopddetal eniong Kat
pdKkeAog.

Awadpopun: Mwa gupuBoAooelpd n onoia npoadiopidel éva apxeio.
Ixeukn dladpopn: Mia diadpoun n onoia Eexkivdel and tov tpéxovia katdAoyo.

AnéAutn dwadpopn: Mwa dtadpopn n onoia Eekivael and tov avatato KatdAoyo
0To oUoTnpa apXeiwv.

Abaktikég evotnteg
7.1 Apxeia Kelpévou

21a nponyoUpeva Kepdaiaia dnploupyhoape npoypaupata nou ta dedopéva toug, wg
€igodog anéd 1o nAnktpoAdylo h wg £€€0dog atnv 0Bdvn, Atav napodikd, diapkoloav
pOvo Katd Tn Sldpkela EKTEAEONG TOU NMPOypAPHaTog Kat xdvoviav étav TeAsiwve n
eKTEAEON TOU Npoypdupatog. Autd €ixe wg anotéheoua o KABe ektéAeon Tou npo-
ypAappatog, va anatteitat va divoupe dedopéva and tnv apxn.
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‘Evag anAdg tpénog yia va datnpouv ta npoypdupata ta dedopéva toug eival péow
NG avayvwong Kat eyypapng apxeiwyv. Me autd tov t1péno, pnopoUpe va anodnkeu-
ooupe poévipa ta dedopéva h va ta avakthooupe, 6note BEAoupe, Eenepvaovtag 1o
€uNéd1o TG Npoowpvhg Hovo anoBAKeuong Toug atnv KUPLD JVARN TOU UMOAOYLOTA
Yla 10 XpOVIKO Sldotnpa nou dlapkei n eKTEAEON Tou NPOYPANHATOG.

‘Eva apxeio kewpévou eival pla akohouBia xapakthpwyv anoBnkeupévn oe éva Y€co
MOviung anoBhkeuong énwg o okAnpdg diokog, 1o DVD_ROM, A n pvAun gAag (flash
memory). To apxeio autd eivat anAd keipevo Kat pnopoUpe va to avoi§oupe Kat va
éxoupe NpéoBaon ata nepLexOPEVE TOU XPNOLKOMOLWVTAG TLG KATAANAEG eVIOAEG TNG
yAwaooag Python.

MNpotoU pnopéooupe va ekteAéooupe onotadnnote Asttoupyia o€ €va apxeio, NPENEL
nPWTa va 1o avoi§oupe, WOoTe va EVNHEPWOOUE TO AELTOUPYIKG aUoThua Tou uno-
Aoyloth OTL NPOKELTaL va 1o Xpnatydonothooupe. 'a va avoi§oupe éva apxeio xpnot-
HonoloUpe TNV evowpatwpévn ouvaptnon open() pe dpilopa 1o dvopa tou apxeiou.
H ouvdaptnon pag enotpépel éva avikeipgevo Tou apxeiou nou prnopoUpe va Xpnol-
HOMOLAGOULE yiId va T0 NPooneAdOOUE Kal va eKTeEAEGOUE Blapopeg Aettoupyieg ae
auTo.

X = open (‘6voua_apxeiou’, ‘tpénog avoiypatog)

H guvdptnon open() eivat evowpatwpévn otnv Python kat 6€ xpeldetal va gop-
Twooupe Kanota BiBABAKN. Aéxetal duo opioparta:
To 6vopa tou apxeiou (“words.txt”) ival, ya napddelypa, 10 dvopa pe 1o onoio
avayvwpidel 10 Aeltoupylk6 cUOTNHA To apXeio pag.

‘Eva €161ké oUpBoAo (onpaia) mou kaBopiel tnv Katdotaon avoiypatog Tou ap-
xelou. Av NpOKeLTalL va To XPNOLUOMNOLNCOUKE yla eyypagni h yua avayvwon (‘w”
yla eyypaen, “r’ yua avdyvwon).

Ot ©ég Ing napapétpou Katdotaong avoiypatog gaivovial otov napakdrtw ni-
vaka. Av € gupnAnpwBouyv, téte Bewpeital 6L 10 apxeio avoiyel ywa avdyvwan.
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Mapadeypa
>>> keimeno = open('words.txt’)

oTo avilkeipevo keimeno aviiotowxei 1o apxeio words.txt. Ltn guvéxela pnopou-
ME Va Xpnolponothooupe 1o keimeno yla va eKTEAE00UE AstToupyia avayvwong
oto apxeio.

Enedn ta npaypatikd ovépata twv apxeiwv ouxva ival peydAa kat dUoxpnota, ou-
vnBi{oupe va xpnotgonoloUpe péaa otov Kwdika pag anAolotepa wg Npog tnv ano-
pvnpéveuon ovépata. MoAG exteleatel n open(), Snptoupyeital to apxeio kat pno-
poUue va 1o doUpe and 1o Asttoupykd auotnpa.

Opiopata
Katrdotaong Aewtoupyia
avoiypatog
“r’ Avdyvwon
o Eyypagn
w
(Ataypa@n nponyoUpevwy NEPLEXOPEVWV, AV UNAPXoUV)
. MNpooBnkn
a
(Atathpnon nponyoUpeVWY NEPLEXOUEVWV)
“b” Apxeio Auadlkng Hoppng
- MpoaBnkn dedopévwv oto éAog tou apxeiou “r+": dvolyua ap-
xelou Kal yla avdyvwaon Kat yla eyypagn.

H yAwooa Python unoaotnpilel kanoleg eyyeveiq Asttoupyieg yla va enefepyaatolpe
1a apxeia, 1¢ onoieg ovopdloupe peBddoug. Mnopolpe va avoifoupe Kat va xpn-
OlUOMOLACOUUE apXeia Xxpnaolgonolwviag TG aviiotoxeg peBodoug yla avayvwon
read(), readline() n ywa eyypagn write() oto apxeio. H duvatétnta va dtaBaloupe h va
ypdpoupe oto apxeio e€aptdtal and tnv katdataon avoiypatog nou €xoupe Kabopioel
Katd 1o dvolyud tou, he th guvdptnon open().

Ta oUpBoAa katdotaong avoiypatog, nou neplypdgovial otov napandvw nivaka, opi-
{ovtal w¢ deltepa opiopata petd 1o 6voua tou apxeiou. KaBe popd pnopei va ent-
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AexBel poévo €va, avdloya pe tn Asttoupyia nou entBupoUpe va ekteAécoupe. Av bev
en\exBel kKavéva, to apxeio avoiyel wg npoenthoyh Pévo ywa avdyvwaon (unovoeitat
10 6plopa ).

‘Otav ohokAnpwaooupe pe TIG Asttoupyieg nou BENOUPE va eKTEAEOTOUV OTO APXE(D,
kaAoUpe tn ouvdptnon close(), wote va SNAWOEL 6L TEAELWOAE HE TN XPAON TOU.

7.1.1 Eyypapn kat avayvwon apxeiou

lNa va ypayoupe o €va apxeio, npénel va 1o avoifoupe o katdotaon 'w', opidoviag
10 w¢ deltepo OGpLopa:

>>> keimeno = open(‘output.ixt’, 'w')

avoiyoupe 1o apxeio output.txt o€ katdotaon eyypa@ng “w” Kat 1o avilotolxoUpE aTo
avtikeipevo pe 6vopa keimeno

Av 10 apxeio undpxel hdn Kal 1o avoi§oupe o katdotaon gyypagng, 1ote dlaypago-
vtal ta naAd dedopéva kat 1o apxeio ivat adelo, ondte NPEneL va €lHacTe NPOOEKTL-
Koi. Av 1o apxeio bev undpxel, 16t€ dnpoupyeital €va véo.

H péBobdog write() ypdpeL dedopéva oto apxeio.

>>> linel = "Xaipe Kéope ! \n*
#B€toupe otn petaBAnth linel ™ oupBoAooelpd Xaipe Kéope !’
>>> keimeno.write(line1)

"pagoupe 1o neplexdpevo tng petaBAnTtAg linel oto apxeio. Me 1o \n nou Béaape
otn oupBoAooelpd write aAd{oupe ypappn.

To avikeipevo apxeiou keimeno napakoAouBei tn B€on nou Bpioketal kal étav
€avakaAéooupe tn write, Ba npooBéael ta véa dedopéva petd tn B€on auth.

>>> line2 = "Pythonistas.\n"

>>> keimeno.write(line2)

Otav teAewwooupe e 1o ypayo, Ba npénet va kAeiooupe 1o apxeio.
>>> keimeno.close()
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To dplopa ng write npénet va eivat pla ocupBoAooelpd. Enopévwg, av Béhoupe va
BdaAoupe ANeg TG o€ éva apxeio, NpéneL va TG JETATPEYOUE NPWTA o€ GUKBoAo-
oelp€q. O eukoAdTEPOG TPONOG YLa va To KAvoupe auto ivat he tnv str:

>>> X =52
>>> keimeno.write(str(x)).

MnopoUpe va xpnaolgonothooupe pla enavalnyn for ywa va kdvoupe S1adoxIkEG ey-
Ypapéq o€ éva apxeio.

Avayvwon neplexopévwyv evog apxeiou
>>> keimeno = open(output.txt’, 'r’)

Twpa n open() avoiyet 10 apxeio ye napduetpo "r’, nou onpaivel 6t enttpénel Yévo
v avayvwon Tou.

Ou nwo 6ladedopéveg péBodol yia didBaopa eivat n read() kat n readline(). H npwtn
6laBadelL 6Ao 10 apxeio kat enotpéPel 6,11 SraBdoet og pia petaBAnthA, evw n deltepn
6laBadlel xapakthpeg and €va apxeio PéExpL va ouvavinoel pua véa YPApPA Kat €nt-
oTp£QeL 10 anotéAeapa o pia Aiota:

>>> keimeno.readline()
Apaotnpiétnteg evétntag
Apaotnpiétnta 1

To napakdtw npdypappa apxika dnuloupyei éva apxeio pe dvopa song.txt. Ltn ouvé-
X€1a, YpAapeL péoa o€ £va apxeio TNV Npwtn otpoPn and éva ayannpévo oag tpayoudt
avd otixo kat étav oAoKAnpwael, eppavidel 1a nepLexduevo.

e Melethote Tov Nnapakdtw KWdLKa Kat GUPNANPWOoTE yia KABE evioAh to avaAoyo
OXOAL0 YLa TO TL aKPLBWG KAVEL.

* YNHELWOTE MOLo THAKA Tou KWdka xpnaolyonoleital yia va yivel n eyypagn ato
apxeio kat noto yta va epeaviotei 1o neplexdpuevo atny oBévn.

* [1a noto Adyo xpnatponotloUpe TNV enavdAnyn for i in range(telos);

song=open("song.txt", "w")

telos=int(input("Awoe tov ap1Bud twv otixwv'))
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# ypa@oupe €va phvupa oto apxeio.
i in range(telos):
"Awoe 10",i+1, "o otixo"
X =raw_input(" ")
X=X+ "\n’

song.write(x)

song.close()
song=open("song.txt", "r")
line in song:
line
song.close()

Apaotnpiétnta 2

Anpoupyia evég apxeiou pe 1o 6vopa “hmerologio_2015.txt”, nou nepiéxel 10 npepo-
Abylo tou 2015 Kat eppavion Tou NePLEXOPEVOU Tou otnv 08dvn pe XpAon tng evow-
Hatwpévng BlBALOBAKNG calendar.

A) Melethote Tov KWBIKa ToU Npoypdpuatog nou akoAouBei. MAnktpoAoyhote Tov
kwbka oto nepBaMov IDLE tng Python. Ltn ouvéxela, eKteAéoTe Tov yla va deite
1 Ba epgpaviotel atnv 086vn. Bpeite 10 apxeio kepévou “hmerologio_2015.txt" oto
pdakeAo nou anoBbnkelete ta NpoypAppatd oag Kat avoite 1o yia va deite 1a neplexod-
pevd tou. Tu napatnpeitg; Ludnthote atnv 1a€n Nwg Asttoupyel 1o Npodypappa.

B) Ltn guvéxela, kdvte 11§ anapaitnteg 1pononotnaeLg, WOote va anobnKeutel oto ap-
xeio "hmerologio_2016", 1o npuepoAdylo tou 2016 kat oTn cuvéXeLa va Paviatei otnv
084vn.
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Apxéc lNpoypauuariouou YnoAoyiotwyv

import calendar # eiodyoupe tn BiBALOBAKN calendar
hmerologio=open("hmerologio_2017.txt", "w")

# avoiyoupe 1o apxeio hmerologio_2017 yia eyypapn

hmerologio.write ("To napakdtw npepoAdylo €xel dSnutoupynBei pe th yAwaooa
Python:\n\n") # ypapoupe éva phvupa oto apxeio.

a=calendar.TextCalendar(calendar.SUNDAY).formatyear(2017,2,1,1,2) # B¢-
ToupE otn petaBAnTh a Ao 1o npepoAdyto tou 2017.

hmerologio.write(a)
# ypApoupe 10 NEPLEXOPEVO TNG HETABANTAG a 0To apXxeio

hmerologio.write("\n\nPython: Kdvel ta ndvta..\n... apkei va §pelg nwg.\n(
MeAétnoe 1o eyxelpidlo xphong 1))

# ypdgoupe oto apxeio éva npdobeto phvupa
hmerologio.close() # kKAeivoupe 10 apxeio.

# eppAavion Tou Neplexopuévou Tou apxeiou
hmerologio=open(*hmerologio_2017.txt","r")
# avoiyoupe 1o apxeio yla avayvwon
contents=hmerologio.read()

print contents

# Epgavifoupe ta neplexdpevo (to npepoAdyto 2017) atnv 0B8dvn.
hmerologio.close()
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7.2 Ovéparta apxeiwv Kat Stadpopég

Ta apxeia eival opyavwpéva oe kataAdyoug / pakéAoug, e KABe npoypappa nou
ekteAeital va €xel évav KatdAoyo, o Tpéxwy KatdAoyog, o onoiog eival o nposmAeypé-
VoG KataAoyog yla TG neploodtepeq Aettoupyieg. Na napddetypa, étav avoiyete €va
apxeio ywa dtdBaapa, n Python 1o waxvel o autd tov nposniAeypévo katdAoyo.

H povdada AoylopikoU os nap€xel OuVapTNOELG yld va PNopoUpe va SOUAEYOUPE Pe
apxeia kat kataAdyoug (to “os” onpaivel “operating system”). H os.getcwd entotpé-
Q€L 10 dvopa Tou TPEXOVTOG KataAdyou:

>>> 0s
>>> cwd = 0s.getcwd()
>>> cwd

H cwd onpaivel “current working directory”. To anotéAeopa o€ autd 1o napddetyua
eivat C:\Python27.

7.3 Apactnplotnieg Kepaiaiou
Apaotnpiétnta

Tunwotetete 611 Ba oupBei, 6tav Ba ekteAeoToUv oL NApaKATwW KWOLKEG. TeKUNPLOTE
v anoyn oag.

A

my_list = [i(**2 i inrange(1,11)]
# Anploupyel pia Alota tetpaywvwy twv apBuwy 1 - 10

f = open("output.txt”, "w")

item in my_list:
f.write(str(item) + "\n")

f.close()
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f = open("bg.txt","w")
f.closed

# False

f.close()

f.closed

# True

>>> logfile = open('test.log’, 'w’)
>>> logfile.write('test succeeded’)
>>> logfile.close()

>>> print file('test.log’).read()

test succeeded

>>> logfile = open('test.log’, 'a’)
>>> logfile.write('line 2')

>>> logfile.close()

>>> print file('test.log').read()

test succeededline 2

g =open(’ new_file ', 'w’)
g.write('A new file begins')
g.write(' ... today\n')
g.close()

[130]

Apxéc lNpoypauuatiouou YnoAoyiotwv



7.4 Epwthoelg
1. Moleg Baoikég Aettoupyieg-peBodoug unootnpidel n yAwooa npoypappatauou
Python, wote va pnopoUpe va enefepyaatolpe €va apxeio KEPEVOU;
Me nota ouvdptnon avoiyoupe €va apxeio KEWWEVOU yla avayvwon;
Mg avoiyoupe éva apxeio kewwévou yua eyypaon;
Me nota ouvdptnon KAeivoupe €va apxeio;

a &~ N

Me nota ouvdptnan ypagoupe neplexopevo ae €va apxeio;

7.5 Avagopég - BiBAoypaeia
Berkeley, (2015), http://python.berkeley.edu/.

Downey, A. (2012) «Think Python, How to think like a computer scientist», O’ Reilly.
http://www.greenteapress.com/thinkPython/. To BiBAio éxel petappaoctei kat ata
EMnvikd ané ota nAaiowa ntuxtakhg epyaaiag ato TEI Adploag kat sival StaBéapo
oto Awadiktuo.

Swaroop, C., H. (2013) “A byte of Python”, Awadiktuakh ékdoon nAektpovikoU Bi-
BAlou http://www.swaroopch.com/notes/Python/ pe ddswa Creative Commons
Attributions —ShareAlike 4.0 International License. To BiBAio €xel petagppaotei
Kat ota EMnvika ané tnv EAAnvikh kowvétnta tou Ubuntu. http://ubuntu-gr.org/
Kat eivat dtabéapo oto Awadiktuo.

ABoUpng N., Koukiag M., MaAwoupdg B., Lydpunag K. (2013) «Elcaywynh otoug unoAo-
yLotéG he tn yYAwooa Python», Ekbdoelg Maveniatnpiou Matpay, Matpa.

Awktuakég k6pBog unoathplgng ing yAwaooag Python, https://www.Python.org/ (te-
Aeutaia npoonéAacn 10/07/2015).

NeBeviéag, A. (2010) «Taspython. EkudBnon Python Bhpa, Bhpa. 06nydég Python
Méow Mapadetypdtwv», Opdda TasPython.

06ny6¢ yia tov Eknadeutikd yia 1o Mpdypappa Lnoudwyv tou Mabhpatog «MAnpogo-
pwkh» [ Tadgng Mevikou Aukeiou, oto nAaioto tou épyou «<NEO XOAEIO (ZxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon Mpoypappd-
Twv 2noudwv [evikoU Aukeiou, Moualkwyv Kat KaAtexvikwyv Aukeiwvs, Y.I10.
MAI.8, IvoutoUto Eknawdeutikhg MoAttikAg (1.E.MM.), lavoudprog 2015.
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Epapuoyec o yAwooa
npoypauuartioyou ue xpnon API



8. Epappoyég oe yAwooa npoypappatiopol pe xphon API

Itéxol

Me tn peAétn tou Ke@aAaiou, 130 KepdAato MNpoypdppatog Lnoudwy, Ba pnopoulpe
va:

* neplypd@oupe TG BaolkEG apx£G TnG entkovawviag avBpwnou unoAoyloth

e xpnatdonoloUpe nepBarovia, Application Program Interfaces (APIs) kat Bt-
BALBAKEG yLa Tnv avdntugn Kat (pononoinon €Qapuoywy AoyLoHIKOU.

Aé€elg kKAebLa

Aenagég Mpoypappatiopou Epappoywyv, Enkowvwvia AvBpwnou—-YnoAoylotn, oxe-
dlaopou tng dienagng, BiBAoBAKnN Tkinter

Abaktikég evotnteg
8.1 Awenagpég Mpoypappatiopol Epappoywv

‘Eva nAgovéKTnpa tng YAwaoag npoypaupatiopou Python sival n ouvelopopd ing pe-
YAGANG KOWvOTNTAG NPOYPAUHATIOTWV Nou otnpidel Tn YAwoaoa, Je GUANOYEG ETOLHOU
AoylopikoU yia ndpa nNoAAEG epapuoyEG. Tig oUANOYEG QUTEG Unopeite va TG gavta-
oTelte w¢ epyaleloBnkeg pe €tolpa epyaleia, Ta onoia ynopoUpE va Xpnaotgonotn-
ooupE péaa otov KWOLIKA pag, agou ol neploadtepeq epyaleloBnkeg tng Python avi-
Kouv oTnv Katnyopia 1ou eAeUBepou Aoylopikou. Ot auMoyEG auTég AoylopikoU givat
yvwotég wg Alenaég MNMpoypappatiopol Epappoywv — Application Programming
Interfaces (APIs) h kat wg BIBALOBAKEG AoylopikoU.

Kdanotwa noAu dnpo@Ah APIs yia Python eivat: n BiBAloBAKn ontikonoinong 6edopé-
vwv Matplotlib, n SeaBorn nou anoteAei enéktaan tou Matplotlib pe ypapikég ava-
napaoctdoslg uynAdtepng nodtntag Kat n ggplot nou eivat Baotopévn oto ouotnpa
ggplot2 tng yAwoaoag npoypappatiopou R.
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210 KEPAAato autd Ba aoxoAnBouUpe pe tn BiBAoBAKN Tkinter, n onoia eivat n npétu-
nn BuBAoBAKN tng Python yta tnv uhonoinon ypagikwy dienagwv (GUI).

Eniong pe tn BonBela katdAnAwv APls pnopoUue va avantu§oupe oxeTikd eUKoAa
Kat yphyopa QappoyEG yla Tnv avaoupon Kat avakinon nAnpo@oplwv and tov na-
YKOOML0 106, 6nw¢ KAVeL Jia 1oté-apdxvn (web crawler/spider) plag pnxaviag ava-
{htnong.

Qot600, 0 Baolkdg akonog autol tou kKeaAaiou dev sival va udBete éva OUYKEKPLUE-
vo API, oUte puaikd va anootnBioste kKanoleg Baolkég ouvaptnoelg Twyv napandvw
BiBAoBnKwv. O otdx0¢ €ival va efoikelwBoUpe pe thv 18€a OTL Katd Tnv avantugn
Hlag epappoyng Kat agou avaAUooupe 1i¢ Baolkég Asttoupyieg tng, Ba npénel npwrta
va avalnthooupe av €xouv hdn uAonotnBei and AAAoug NPOoyPaPHATIOTEG Kal gival
Hépn kdnowou API, npwv npoonaBhgoupe va 1§ uhonothooupe. Nevikd, otnv avantu-
€n epappoywv eivat KaAn NPAKILKA, va XpnaolponoloUpe KatdAnAa Adn yvwotd ouy-
yevh pe 1o Bépa tHApata dANwv epappoywy, anogelyoviag va ta dnpuoupyolpe ndAL
Kal ePEiG, EKTOG av auto eival anoAUtwg anapaitnto and th guUon thG epappoyng.

8.2 Enkowvwvia avBpwnou-unoloyloth Kat Sienaph xphotn

H Enwowvwvia AvBpwnou — YnoAoytoth (E.A.Y.) - (Human Computer Interaction —
HCI) yvwoth kat wg enkovawvia avBpwnou-unxavig, €ival 1o eNotnoviko nedio g
NANPOPOPIKNAG Nou PeAeTd thv aAnAenidpaon petau avBpnwy (xpnotwyv) Kat uno-
Aoylotav. Bewpeital wg 10 onpeio Topng petagl tng NMANPOPOPIKAG, TNG YVWOTIKAG
puxoAoyiag, TnG KowvwvIKNG YuxoAoyiag, tng yA\waoooAoyiag, Tou Blopynxavikou oxe-
Slaopou kat akéua neploodtepwy iowg yvwotikwy nediwv. H aMnAenidpaon petau
XPNOTWV Kat urnoAoylotwy yivetat ato eningdo tng Sienapng xphotn (user interface),
HE€ow KatdAAnAou AoyLopLkoU Kat UAIKoU. H enikowvwvia avBpwnou unoAoyloth givat
noAU eupUtepog topéag and tn dienapn xpnaotn, agou n dienagh xpHhotn KAAUNTEL
pévov Ta otowxeia Tou unoAoyloth pe ta onoia o dvBpwnog €xeL Apeon enan.

0 topéag tng Enkowvawviag AvBpwnou-YnoAoyloth aoxoAeital pe 10 oxedlaopo, tnv
uAonoinan, Kat Tnv afloAéynon d1adpacTtikwy UNOAOYLOTIKWY CUCGTNHPATWY NPoopL-

OMEVWV yLa avBpwnivn XpAoN Kal Th JEAETN GNUAVTIKWV Qavopévwy yupw and autd
(mnyn Association for Computer Machinery).
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Ma napadetypa, oL XxapaktnPEG Kat Ta avitkeipgeva nou epgavifovial anod 1o AoyLopIKo
otnv 084vn evdg NAeKTpovIKoU unoAoyloth, aAAd Kat n eicobog nou divouv oL xpHhoteg
HEOW NEPLPEPELAKWV CUTKEUWY, ONwG T0 NANKTIPOASGYLO Kal TO MOVTiKL, anoteAolv
avikeipevo €peuvag tng aMnAenidpaang avBpwnou-unoAoyLoTh.

0 Baoik6g otéxog tng E.AY. gival n au§npévn suxpnotia tou cuothpatog (Usability).
Me tov 6po guxpnotia evog ouothpatog, ocuppwva pe to dleBvég npotuno I1SO 9241,
neplypdpoupe tnv IKavotnta €vég CUCTANATOG, va Asttoupyel anoteAeguatikd Kat
anodoTikd, evid NapEXEL UNOKELPEVIKN Ikavonoinon atoug Xphoteg tou. H euxpnatia
TOU gUOTANATOG enttuyxdverat, 6tav n enkowvwvia evog Xphaotn pe éva olatnpa uno-
Aoyloth yivetat péow evag neplBarovtog nou xapaktnpiletal ano:

® gUKOAia ekudBnong

e uYnAn anédoon ektéAeang £pyou (enidoon)

e XapnAh ouxvétnta epueaviong AaBwv xphaotn

® gUKOAiO oUYKPATNONG TNG yVWOoNG TG Xphong Tou

® UMOKELUEVIKN IKavonoinan tou xphotn (ndéoo tkavonolnpévol gival oL XphoTeg
and th xphon T0U CUGTAKATOC).

Mapabeiypara - Eqpappoyég

‘Otav o€ pia epappoyn ta nAnktpa ANMOBHKEYZH (SAVE) kat AIATPA®OH (DELETE)
eivat noAU Kovtd, tote NoAU eUKOAa pnopei va NdeL Kaveig Ye 1o novtikt otn AdBog ent-
Aoyn. Aképn kat 6tav undpxet nAaioto dtaAéyou nou ¢ntdet enBeBaiwon tng npdéng
undpxel NpoBAnpua, ylati autd ta duo nAaiola eivat napdpola Kat pgavidoviat Kat
otig 600 enthoyég.

H xpnotikétnta puag dienapng axetidetal Aueca Pe tTny NANPoQopia nou NpooPEpeL
0T0 Xphaotn cuveldntd h kat unoouveidnta. ¢ neipapa, KOdgie I ypaPLkn aneiko-
vion otoug dlakonteg nou puBuifouv ta pdua tng NAeKTPIKAG Koudivag. MNMoAEG po-
p£€G, Nnapd tnv NpoondBdela Tou KATAOKEUAOTN va anekovioel nolog dlakéntng avoiyet
10 aviiotowo pdtu, unepdeudpacte. Ta npdyuata Ba Atav nio eUKoAa, av Ta Pata g
Koudivag ta tonoBetouaape o diatagn evog nAdylou NaparnASypappou He 1o KABe
pdtL va Bpioketal otnv KABe ywvia. Me autd 1o tpdno, n Ndvw aepd tTwv patwy Ba
Atav Aiyo nio aplotepd and tnv KAtw Kat h avilatoixion twv dtakontwy Ba htav apeon,
Me Tov npw1to dtakdntn va aviiotowxei ato pdu otnv ndvw aploteph ywvia, 1o deltepo
dlakoénTtn va avuotoxei 0to pat otnv KATw aploteph ywvia, tov 1pito diakdnin ato
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patL otnv ndvw 6e€1d ywvia kat 1o tétapto diakdntn ato pdt otnv katw 6e1d ywvia.

AMo evblapépov napddelypa eivat ol Nnépteg Nou cuvavidue NOAEG PopEG o€ Ka-
taothpata. MNéte npénel va g tpaBnfoupe kat néte va g onpwoups; To phvuua
«wBhoate» napdtl pag nAnpogopei dev pag odnyei oto va KAvoupe autépata tnv
evépyela. Ba Atav nio eUKOAO av, atnv NEPiNTWan nou énpene va wBNooUWE T Nop-
10, UNAPXE pLa HIKph Bdwpévn petaAkn nAdka kat 6xt AaBn, evw otnv nepintwon
nou énpene va tnv tpaBnfoupe, av unhpxe pévo AaBn.

H avtisnyn kdnowag nAnpogopiag and tn pepld tou xphotn ennpeddetal onpavikd
and T petapopd Nou Xpnolgonoleital yia tnv onukh ng avanapdotaon, dnAadn tn
OUYKEKPLUEVN anekdvion tng auvhBwg dyvwatng nAnpogopiag, oe KANow ontkd
QVTIKE{PEVO, OUVABWG YVWPLHO, WOTE 0 XPAOTNG va prnopel eUKOAA va KataAdBeL to
vénpa tng nAnpogopiag. Q¢ napddeiypa yvapung petapopds, oke@Beite tn xphon
TOU KOKKLVOU Kal Tou PnAe yla {eatd Kal Kpuo oTig Bpuoeg.

8.2.1 levikég Apxég oxebiaong Sienaphg

Katd tn dudpkela tou oxeblaopol tng dienagng, o oxediaothg Ba npénel va pn Ee-
xva 6t gudxvel éva auotnpa 1o onoio aneuBuvetal KAt apxhAv o€ avBpwnoug pn
OXETKOUG Kal OxL og éunelpoug xphoteg. Kdtw and autd to npiopa n oxedaldpevn
dienapn Ba npénet va AapBdvel undyn g avBpwnveg olattepdtnteg. MNa napadety-
Ha, N €NAOYN TWV XPWHATWY, TWV ETIKETWY, TG ToN0BETNONG Twv NANKTPWY Kal Twv
Aettoupylwv de Ba npénel va aviBaivouv ota Xapaktnplotkd tou avBpwnou. Av n
e@appoyh anguBuvetal og dropa pe 1I01KEG avaykeg, T0te Ba npénet va AngBoUv unoé-
yn ta Waitepa xapaktnplotikd toug. Na napddeypa, epappoyég ya dtopa pe npo-
BAApata épaong Ba npénel va cupnepthdBouv NoAU peyaAdtepa €ikovibla, nxnika
MnvUpata avatpo@oddtnong K.4.
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0 okondg tng oxediaong plag dienapng eival n dnpoupyia éoo to duvatdv nio €0-
Xpnotwv guotnudtwy. 1o oxedlaopd puag dienapng Ba npénel va akolouBouvral
oplopévol Kavoveq. Aldpopol enatnpoveg €xouv npoteivel €va aUvoAo Kavovwy nou
Ba npénet va tnpouvtat. Ot Baokol kavéveg tou Shneiderman (Shneiderman and
Plaisant, 2005) yia 1o oxedlaop6 piag dienagng eivat:

1. Opolopop@ia Kat cuvénela (consistency) otn Aettoupyia tng dlenapng kat ano-
QUYH anpoaboKNING cUNNEPLPOPAG TOU GUOTAHATOC OTa Napakdtw:
1) OpoAoyia.
2) Mnvdlparta.
3) Mevod.
4) 086veg BonBelag.
5) pappatooelpég.
6) Xpwya.
7) Mopon.
2. XUvtopol xelptopoi (shortcut) yia tn SieukdAuvon twv EUNELPWV XPNOTWV:
1) Zuviphoelg.
2) Edkd nAhKtpa.
3) MakpoevioAéq.
3. Zuvexng avatpo@oddtnon tng katdotaong (informative feedback) tou ouoth-

Hatog. Na napddelypa, to oUotnpa Ba npénet va deixvel tny nopeia tng Ipéxou-
oag epyaciag, dnwg: T N00ooTo apXxeiou €XeL avilypaPel.

. Ou"8udAoyol” xphaotn - unoAoytloth npénel va oAokAnpwvovral o€ Aiya Bhparta.
. Mpo6BAewn yla oPAAPATA TWV XPNOTWV KAl XELPLOHOG OPaAUdTwV.

. Auvatétnta avaipeong Jlag h NEPLOCOTEPWV EVEPYELWV UE EUKOALQ.

N o o &~

. 0 é\eyxo¢ tng aMnAenidpaong Ba npénel va sival ané tnv NnAgupd tou XpAatn
Kat 6XL TOU CUCTAPATOG.

8. To poptio BpaxUxpovng PvAUNG Tou xphotn Ba npénel va ehaxiotonotnBel (ka-
vovag twv 7+2).
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Oépata ywa ou{htnon otnv tagn

lNowa eikovibla NioteUeTe 611 €ival Ta Mo KATAANAQ va XpNOLONOIAGOUE O€ [l
epappoyn ya va dnAwaoupe oto xphotn 6Tt he autd Ynopei avtiotoxa: va ano-
Bnkeloel Tnv epyacia tou, va thv avoifel kat va tn dlaBdaoel, va TNy EKTUNWOEL,

Av oxedladate éva nawxvidy, noto €wKovidlo Ba xpnatyonowodoate ya tn Ahyn
BonBelag;

H 6idta§n QWERTY tou nAnktpoAoyiou, nw¢ €xel NPoKUYEL Kat o€ noto Babuo
niotevete 6t pag BonBdeL otnv NAnKtpoAdynon;

Ewoaywyikh Apactnpiétnta

IXEUKA pe 10 oxedlaopd Sienagwv €xouv dlatunwBel didpopeg npotdoelg 6nwg
(Norman 1990):

Eivat anapddekro va xpeldletal kanotog ntuxio NMANpo@opIkng yla va SouAéyel
anodotikd pe évav unoAoyLotn.

Onotadnnote ouoKeun, KATaoKeUh M UNOAOYLOTAG pag anotpénel HE KAMoLo pn-
vupa ané 1o va Kdvoupe KAt sival kakooxedlagpévn.

Ot dvBpwnot UNePEXOUV TWV UMOAOYLOTWYV O CUYKEKPLUEVOUG TOUEIG, VWD OL
UNOAOYLOTEG TwV avBpwnwyv g Kanotoug GAAoUG.

Le pla kahooxediaopévn dienan, 6 xpeldletal kanowa npoonddela yia va Ka-
TaAdBoupe TL Kal NG PNopoUpe va 1o KAVOURE, KaBwg Kal Tt ev pnopoUpe va
KAVOULE.

‘Otav pla dienapn Kat yevika éva epyaleio kdvel KaAd T 6oUAeLd Tou, pag yivetat
abparo. Eva epyaleio yiveratr avuAnntd pévo, étav dev kdvel KaAd th Souleld
TOoU.

rudnthate otnv 1aEn TI¢ Nnpotdoelg autéq. Bpeite kal neplypayte yia kaBe npdracn
napadeiypata and tn dikh oag epnelpia.
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Apxéc lNpoypauuatiouou YnoAoyiotwv

8.3 HBBAoBAKN Tkinter yta avantu§n ypapikwv dtenapawv GUI otnv Python

To napakdtw Npoypappa anoteAel tny NpwIn Pag epapuoyn Pe ypapikh dienagpn
otnv Python.

import Tkinter as tk

import tkMessageBox

def showlInformationBox():

tkMessageBox.showinfo("Info","Nice Done”)

def showOkCancelBox():

tkMessageBox.askokcancel("okCancel”,"Remove all System Files?")

def showWarningBox():

tkMessageBox.showwarning("warning”,"This is a warning")
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Kep. 8 Epapuoyég oe yAwaoaoa nipoypauuatouou e xprion APl

showErrorBox():
tkMessageBox.showerror("error”,"Critical System Error #00000")
root = tk.Tk()

root.title("Computer Science")

message = tk.Label( root, text = "Introduction to Computer Science")
message.pack()
message2 = tk.Label( root, text = "This is my first program” )

message2.pack()

buttonA = tk.Button( root, text = "Click here for Information”, command =
showlInformationBox)

buttonA.pack()

buttonB = tk.Button( root, text = "Click here for Verification", command
showOkCancelBox)

buttonB.pack()

buttonC = tk.Button( root, text = "Click here for Warning®, command
showWarningBox)

buttonC.pack()

buttonD = tk.Button( root, text = "Click here for Error Message”, command =
showErrorBox]

buttonD.pack()

root.mainloop()
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Me T1¢ evioAég
root = tk.Tk()

root.title("Computer Science”)

dnuoupyolpe éva napdBupo pe titho Computer Science., 10 onoio dev €Xoupe OUWG
eMpavioel akOpa. X1o aviikeipevo autd npooBEtoupe AANa aviiKeipeva, ONwg Keipevo
(Label) kat kdnowa Koupnid ta onoia, étav nathcoupe, epeavidovial CUYKEKPLUEVA
pnvUpata oe napdBupa. Na napddetypa, n evioAn:

buttonA = tk.Button( root, text = "Click here for Information”, com-mand =
showlInformationBox)

dnuoupyei éva koupni 1o onoio sivalt anoBnkeupévo otn petaBAnth-aviikeipevo
buttonA. To avtikeipevo autd éxel ndvw tou 10 Keipevo Click here for Information,
ouvbéetal e 1o avikeipyevo — napdBupo root Kat étav natnBei ekteAeital n ouvdp-
on showlnformationBox tnv onoia éxoupe opioel napandvw. Ot cuvaptAcELG Nou
éxoupe avilotowxioel ota Koupnud spgavifouv didgopa €idn napabupwy, ta onoia
Hnopel va €xouv evnUEPWTIKG OKoMG, va avapépouv Kanoto coBapd AdBog h va {n-
tave enBeBaiwon yia kdnowa evépyela.

Me tnv evioAn pack tonoBeteital 1o Koupni evidg tou napabupou, VW HE TNV EVIOAN
root.mainLoop() epgaviletal 1o napabupo.

MNeploodtepeg nAnpoopieg pnopeite va Bpeite atn BonBela tou Tkinter nou eival
6waB€oun otnv otooeAida tng Python.

8.4 Apaoctnplétnteg kepalaiou
Apaotnpiétnta 1

Epyalbpevol o€ ouddeg, va nepapatioteite pe €rowua napadeiypata avakinong Kat
e€aywyng nAnpogopiag and otooeAideg pe tn BiBAoBAKn Beautiful Soup http://
www.crummy.com/software/BeautifulSoup/
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Kep. 8 Epapuoyég oe yAwaoaoa nipoypauuatouou e xprion APl

Apaotnpiétnta 2

Na newpapatoteite pe €trolpa napadeiypata ontukonoinong dedopévaov tng BLBAL-
0Bnkn¢g Matplotlib ané tn 6ievBuvon http://matplotlib.org/examples. MNpwrta, va
eNNEEETE PePIKA napadeiypata, o€ cuvevvonon Pe Tov KaBnynth oag, €101 WOTE va
XPNOLOMNOLNOETE APKETEC BLAPOPETIKEG KATNYOPIEG OMTIKOMOLACGEWY, M.X. YPAPLKEG
napactdoelg oUVApPTACEWY, LOTOYPAUHaTa.

0.030

Histogram of IQ

=100, 2 =15

Smarts

Apactnpiétnta 3

Metd tnv e€oikeiwon oag pe tn xphon tng BiBALBAKNG Matplotlib, va avantiugerte, oe
Python, éva npdypappa 1o onoio, e xpAon authg tng BiBAOBAKNG, va epgavidel, oto
{610 diaypappa, dtapopeg kKAdoelg noAunAokdtntag, wate va eivat eUKoAN n aUykpLlon
TNG AOUPNTWTLKNG CUKNEPLPOPAG Toug Slaypappatikd, énwg gaivetal oto Napakdtw
napadetypa:
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Apaotnpiétnta 4. EQappoyn ota olkovopika

E€aywyn olkovopilkwv nAnpo@opLadv yla SlakUpavon PETOXWY O€ NPayuatiké xpo-
Vo and otooeAidEG XPNHATIOTNPLAKWY EIONCEOYPAPIKWYV LOTOOEAIBWY, e XpHaon TG
BiBAoBAKNG e€aywyng nAnpogopiwyv and totooeAideg Beautiful Soup. Mnopeite va
HeAeThoete Tnv €Tolun dikpospappoyh og Python Yahoo Finance Scraper.

http://www.Pythoncentral.io/Python-beautiful-soup-example-yahoo-finance-
scraper/

Mnopeite va xpnaotgonothoete kat AAo eAeUBepo AoylopLkd yla ene€epyaocia Lotooe-
Aldwv olkovopLkoU/xpnuatatnplakoU evolagépoviog, Onwg n epappoyn scrapy, A n
BiBA0BAKN tng Python Ixml dnwg gaivetal oto napakdtw napddetypa

http://docs.Python-guide.org/en/latest/scenarios/scrape/
Apaotnpiétnta 5. Anpoupyia eKNAOEUTIKWVY NAEKTPOVIKWV NAXVIBLOV

Av oag evblapépel n dnpoupyia EKNAGEUTIKWY NAEKTPOVIKWYV Nawxviduwy, pnopei-
1€ va Bpeite evblapépouoeq BiBALOBAKEG AoylopikoU yla th dnploupyia nawxvidiwv
otn yhwooa Python. Enwokegreite, yia napddeypa, 10 diktuakd téno https://www.
pygame.org/docs/index.html, yia va nAnpogopnBeite oxetkd pe to project autd
Kat ywa g BiBAoBhKkeg nou pnopel va xpnadonolnasl Kaveig yia va dnuoupynaoel
1a 81ka tou nawxvidia. Asite pepikd napadeiypata €toipwyv dnpoupylwv. Avalnthaote
napoépota projects kat BlBAoBAKeG oto Aladiktuo kat napouatdote TG NANPoPopieg
nou Bphkate otnv ta€n.
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8.5 Epwrthoelg
1. Tieival n enikowvwvia avBpwnou unoAoyLotn;
2. Tueival n dienagpn xphotn;

3. Tu gival n euxpnortia cuothpatog Kat nota Baotkd xapakinpLlotkd €xel éva gu-
otnpa pe au§npévn uxpnatia;

4. ool gival ot Baowkoi Kavoveg yla 1o oxedlaopd pag dtenapng;

5. Tieivat ol blenagég npoypappatiopou epappoywy — Application Programming
Interfaces (APIs). Avagépate 600 dnuo@lAh napadeiypata ya tn yAwooa

Python.
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MAIL.8, IvottoUto Eknawdeutikng MoAttkAg (LE.IM.), lavoudplog 2015
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Mny£¢ UAkoU:
Eupethplo Sienagpwv npoypaupatiopou epappoywy ing Python, https://pypi.Python.
org/pypi

BiBAoBAKeG npoypappatiopou yia ontkonoinan dedopévwv hitp://matplotlib.org/
users/pyplot_tutorial.html

http://stanford.edu/~mwaskom/software/seaborn/
https://pypi.Python.org/pypi/ggplot

http://bokeh.pydata.org/

BiBAio — Python for Data Analysis
http://dl.e-book-free.com/2013/07/Python_for_data_analysis.pdf
Python Scientific Lecture Notes

http://scipy-lectures.github.io/

BiBAwoBAkn ontikonoinang tng Google pe Python
https://code.google.com/p/google-visualization-Python/

Mapdadetypa Python Beautiful Soup Example: Yahoo Finance Scraper

http://www.Pythoncentral.io/Python-beautiful-soup-example-yahoo-finance-
scraper/

H BiBAoBAKN e€aywyng nAnpogoplwy and LotooeAideg Beautiful Soup
http://www.crummy.com/software/BeautifulSoup/
http://www.gregreda.com/2013/03/03/web-scraping-101-with-Python/
E€aywyn nAnpogopiwov and 1otooeAibeg pe AMeG BIBALOBNKES
http://scrapy.org/

Avantuén Npapikng Atenagng pe tn BiBAoBAKN Tkinter tng Python
http://www.Python-course.eu/Python_tkinter.php
https://wiki.Python.org/moin/Tkinter

[146]



Eupernpto 6pwv



APls, 134

def, 77

newList, 99

Procedural programming, 27

range, 67

RDBMS, 27

while, 69

AkolouBia (dopn), 61

AMy. Zeplakng Avahtnong, 114, 115
Avalutikn péBodo eniluong npoBAApartog, 10
Avtkeipevo, 30

AVUKELPIEVOOTPAPNG NPOYPAHHATIONEG, 27
ApBpw1t6¢ N Tunpatkog Mpoypappatouog, 28
ApBuntkoi teAeatég, 48

Agaipeon, 10

Baowég evowpatwuéveg auvaptnoeig, 51
BiBAoBAKn Tkinter, 134, 140
AlaypappaTIKEG TEXVIKEG, 15
Awadikaotkég npoypappatopég, 27
Awaxeipion Apxeiwv, 122

Aopn debopévwv Aiota, 92

Aopn 6ebopévwv Livolo, 102

Aopn enavdaAnyng (for kat while), 66
Aopn gnloyng if, 62

Aopnpévog Kat yn npoypappatiopécg, 27

Eidn opaAudtwv otov npoypappatiopd, 56

[148]



lepapxikdg oxedlaopdg, 29

KAdon, 30

KAaotkoi AAy6piBuot |, 112

KUOkAo¢ avantu§ng npoypauparog/AoyLlopikod, 2
Ae€ika, 103

Noykég npoypappatiopog, 27

MéBobog, 30

MKA, 112

Movtého katappdkin, 24

Movtélo oneipag, 25

Ontké¢g Npoypappatiopog, 32

MapadAnAog npoypappatiopog, 28

MAewadeg, 102

MpdéBAnua, 11

MNpoypaupatiopdg 6éoung evepyelwy, 28
MNpoypaupatiopédg odnyolpevog and yeyovora, 28
Mpoaotaktkdg npoypappatiopdc, 26

Ltaukég Kat Suvapikég Sopég Sedopévwy, 87
rupBoAhooelpd, 41

ruvapthoelg xphotn, 73

LuvapIinalakog npoypapuatopog, 27
Ta§woépnon pe Entloyn, 116

Tonou 6ebopévwy, 46

YnoAoylouko npéBAnua, 9

Weudoyhwaooa h Weubokwbikag, 15
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