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Ewcaywyiké onpeiwpa

To napdv ddaktikd UAiké oxetiletal pe 1o A.MN.E tou louAiou 2015 yia ta paBhparta,
Apxég MpoypappatiopoU YnoAoyilotwy tng B' kat I 1éd€ng twv Huepnaiwv kat Eone-
pwawv EMAA. kat Mpoypappatiopdg YnoAoylotwy ing M kat A’ td€ng Huepnoiwy Kat
Eonepwvwv EMA.A. avtiotowxa, yia g eidikétnteg tou Topéa NMAnpo@opikng kat eL81K6-
TEPA YLa T0 PABnua Apx€g MNMpoypappatiopou YNoAoyLotwy.

Ot guyypa@eic tou eueAniatolv otnv KAAUTEPN UNOOTAPLEN TwV HABNUATWY AUTWV yLa
v eniteugn Twv Jabnaolakwy otoxwy, Pe dedopéveg TG ouvBnKeg avantugng toug.
Av napatnphooupe tov KO0 yUpw Hag, Ba danotwaoupe 61t KatakAulduaate and
nolkiAeg epappoy£G UNOAOYLOTWY, MOU XpnatdonoloUue KaBnuepvd péoa and dlago-
PEUKEG auokeUEG. MNMapdMnAa napatnpoUpe pia paydaia e€EAEN otn dnpoupyia Yn-
PLaKoU NePLEXOUEVOU, NOU MMNOPEL va PETaPEpETal o€ EAAXLOTO XPOVOo and 10 €va pé-
POG TNG YNG 0T0 AAA0 ekundevidovtag T anootdoel. XuvieAoUvtal LIoXUpPEG HETABOAEG
oTnV olkovopia, otnv Kowvwvikh {wh, 0To XWpo tng epyaciag. e pa petaBarduevn
olkovopia Adyw twv texvoloyikwy e€eAi€ewy, eival onpaviikd va avanAalowooups
10 péAo pag wg npog tn duvardtnta npdéoBaong otig TexvoAoyieg tng MNMAnpoPopIkng
Kat twv Enkotvwviddv nou tnv a§lonotolv ag AA\oug topueic kat va petaBolpe and tnv
anAh xphon Kat Ty KatavdAwon toug oto eninedo tou Npoypappatilopoy, tng dnyt-
oupyiag Twv dikwv pag epapuoywy Kat neplexopévou, atnv aflonoinon 1ou unoAoyt-
oth pe duvatotnta enibpaong o€ autov.

To 618akTk6 UALKS nou €xeTe ata xépLa aag €xel wg otdxo va oag BonBAaeL va unAou-
TlO€TE TG YVWOELG KL VO anoKTACETE TG anapaitnteg 6e€lotnteg og Bépata eniluong
UNoAoyloTIKwV npoBAnpdtwy pe alyopBuikd tpono. MapdMnAa sueAniotolpe va
anoteAéael 1o €vauopa yla va eloaxBeite oAokAnpwpéva otov KGOHO Tou npoypappa-
TIOPOU TV UMOAOYLOTWYV, Va Katavonoete nepattépw Baolkég apx€g Tou Kal va ano-
kthoete 6e€16tnTeq atn Snploupyia Sikwv oag oAokAnpwpévwy npoypapudtwy. Méoa
anéd 1g nolkileg dpaoctnpldTnTeG NOU Npoteivovtal, €XETE TNV UKalpia va newpauatt-
oteite pe Yla olyxpovn yYAwaooa npoypappatiopou, tn yAwaooa Python, va epBaBuivete
o€ apXx£G TOU NPOYPAHHATIOHOU, va TPOMNONoLNOETE £TOLUA NPOYPAUHATA KAl 0Th GUVE-
X€l0 va Kataokeudoete ta 61ka oag.

H uAonoinaonh tou, kaBwg Kat n 2n €kdoaon, £ywvav apedi and 1o 6UvoAo Twv EUNAEKo-
pévwy, Bdoel twv anogdoewy tou AZ tou IEM: 5900/20-05-2015 (AAA 7ZAMNO=ZAA-A-
2MM) kat 2268/5-4-2017 (AAA 0=370=AA-=60).

210 Keipeva tou napdvtog UAKoU Kat ya Adyoug anAonoinong kat pn dtdonaong tng
npoooxng, xpnaotponoteital 1o deUtepo NAnBuviiké npdowno, kaAuntoviag Kat ta dUo
yévn.
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1. Ané 1o np6BAnpa otnv avantu§n aiyoptOpou

Ltéxol
Metd tn peAétn tou kepalaiou Ba pnopoUpe va:
e avayvwpidoupe éva ouvBeto NPEBANMA Kal Ta MAEOVEKTAPATA MOU NPOKUMTOUV
ané tnv avdAuoh tou ag anAolatepa
e guvBEtoupe TN AUon €vog NnpoBAnpatog, enthdovtag ta anAoUoTtepa NLUEPOUG
npoBAApata
* neplypdpoupe Tt AUon evog NpoBAAPATOG HE Pl NENEPAcPEVN OEPA auoTnpd
KaBopLOPEVWYV EVEPYELWV
* neplypdpoupe €vav aAyoplBuo pe evaAaKTlKoUg 1pdnoug dlaypappatikhg ava-
napdotaong-napouciaong (weudokwbika, Sidypaupa pong).

Aé€erg kKAedLa
Mp6BAnpa, avdAuon npoBAApatog, agaipeon, eniluon npoBAnpatog, aAyéplBuog,
avanapdatacn aAyoplBuou.

Ewoaywyn

Xnv evotnta auth npooeyyidovial B€épata ywa tn dopn evég npoBAAKATOG Kat tnv no-
AunAokdtntd tou, yua tn dladikacia Tng agpaipeong Katd v anAonoinan evog npo-
BAApatog, yla tnv avaAuon evog npoBAApatog oe anAolatepa unonpoBAApaTa Kat
T€A0G TNV Neplypagn tng AUang Tou pe alyoplBUIkS Tpdno, ekppacpévn pe yeudo-
KWBIKa h Sldypappa pong.

H oxebiaon aAyopiBuwyv oxetietal pe tn dladikacia eniluong Tou npoBAApaAtog, pe
v avaAuch tou o€ anAolatepa, Th oUVBEon Twv AUCEWY TwV NPEPOUG NPOBANpA-
TWV Kal KUpIiwg PE TNV KATAoKEUA Kat pop@onoinon tng AUong Tou, WoTe va JMopei
va avanapaotaBei o€ popph nou pnopei va uhonotnBei anoteAeopatika and tov uno-
Aoyiath.
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Abaktikég evotnteg

1.1 Ewoaywyh otn Swaxeipion tng noAunAokétntag evog npoBAAHATOC

KdBe dvBpwnog otn {wn tou, o onotadnnote nAtkia Kat av givat, avipetwnifel Ka-
Bnuepvd Pikpd h peydAa npoBAApata. And thv apxh tng oXoAKAG pag {wng, €xou-
He AUoel noAAG npoBAhpata ota MaBnpatikd kat otn Quaotkh. To i6lo cupBaivel o€
6A0OUG TOUG TOMEIG TNG ENOTARNG KAl TNG TEXVOAOYIAG.

Me tov épo MpéBAnpa npoadiopiletal pia katdotaon n onoia xpAZEL AVILUETWNLONG,
anattei Adon, n 6 Adon tng dev gival yvwotn, oUte npoPpavig. Le apketd npoBAApata
n AUon ivat eUkoAo va BpeBei, aAAd undpxouv Kat npoBAApata nou n AUan toug ivat
dUokoho va BpeBei. Na napddelypa npoBAApata 6nwg: n punavon tou NepBAAo-
VTOG, N AVILHETWNLON TWV VAPKWTIKWY, h Bepaneia aoBevelwy, n ao@aAng nAoAynon
oto Awabdiktuo gival ouvBeta npoBAApata nou dev enidéxovtal pyla eUKOAN AUon.

Q¢ auvBeto xapaktnpiletal €va npdBAnpa nou anoteAeitat and NoAAG pépn Kat atn
AUon Tou oUpMETEXOUV MoAAol napdyovieg nou ouxvd aMnAenidpouv petal Toug.
Oplopéva and ta npoBAApata nou avupetwni{oupe pnopolv va enthuBoulyv pe tnv
BonBela evog unoloyloth. Ltnv nepintwon auth 1o npdBAnpa xapaktnpiletat unoAo-
YlOTLK6. 210 KePAAalo autd Ba aoxoAnBoUpe pe uNoAoyloTIKG NpoBAApata.

To npwto otddio yia tnv enilucn evog npoBAApatog ival n katavénaoh tou. Otav 10
npéBAnpa eival ouvBeto, n kKatavénonh tou NpolnoBétel tnv avdAuon tng doung Tou.
Me tov 6po doun, evvooUpe ta enpépoug otoixeia (tuhpata) mou anoteAolv 10 Npod-
BAnpa KaBwg kat tov 1pdno pe tov onoio autd auvdéoviat kat alnAenidpouyv. Na thv
Katavonon tng dopng eival anapaitntn n avdAucn tou NPoBAAPATOG 0Ta EMLUEPOUG
otowxeia tou. [evikd pe Tov 6po AvaAuon svvoeital o Slaxwplapog evog ouvélou ota
ouoTaTika tou otolxeia. [ia tnv avdAuon tou NPoBAAPATOG KAl TOV EVIOMLOPO TwV KU-
plwyv otoxeiwv givat anapaitnto 1o NpoéBAnua va pop@onotnBei, wote va anaAayei
ano TG NePLITEG AENTOPEPELEG NOU AUEAVOUV TOV OYKO TwV OTOLXE(WV Nou NpENEL va
dlaxelplotoupe. H Asttoupyia auth ovopddetal apaipeaon.
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H aia tng agaipeong

Agaipeon gival n vontikh Lkavetnta evioniopoU Twv BaclKwy XapakINPLOTIKWY eVOG
avikeipevou h yevikdtepa plag katdotaong. H ikavdtnta auth enpénel tnv KPLTIKA
eneepyaoia debopévwv Kal Tnv avakdAuyn oxéoewv Petagl avilkelpévwy h kata-
OTAoEWV.

Mapabdeiypata

L1ov unoAoylopd pag dtadpopng evog oxXxAPATog, T0 Xpwpa tou oxnpatog dev ival
Baolkd xapakinplotkd. AviiBeta n taxdtnta nou pnopei va avantugel sival Baoikd
XOPAKTINPLOTIKO.

H kavétnta tng agaipeong pag enupénetl va Bewpnooupe 6tL €va dxnpa thg Dop-
HouAa 1 kat éva (i, gival kat ta dUo autokivnta, napoAo nou €xouv teAeiwg dlagpo-
PETKA XOPAKTNPLOTIKA.

210 MaBnpatikd, 6tav Alvoupe €va npdBAnpa, n anddoon tou ayvwaotou aTov Xapa-
kthpa X (Eotw X ...) gival pua apaipetikh dadikaoia. H agalpetikh ikavétnta eivat
anapaitntn yla th owoth avéAuon evog npoBAApatog oe anAouotepa unonpoBAhpa-
10 Kat th oaeh datinwaon g doung Tou.

1.2 AvaAuon evég npoBAnpatog o€ anAoUotepa unonpoBAhApata

Yndpxouv didpopeg enotnpovikéG péBodot ya tnv avéAuon tng doung evég npo-
BAARATog Kat Tnv e0pean twv TUNPAtwy (unonpoBAnudtwy) nou to anoteAolv. Ot
HEBobdOL autég eival yvwotég pe ta ovopata AvaAutiki (And MNMavw npog ta Kdtw-Top
Down), ZuvBetiknA (And Katw npog ta Mavw-Bottom Up), kat Mikth (Mixed) péBobdog.

210 KePAAalo autd Ba yvwpiooupe tnv AvaAutikn péBodo eniluong npoBAApatog
(Top Down problem solving) n onoia €ival n eupUtepa epappoldpevn péBodog.

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

1. Na kaBopiooupe ta unonpoBAApata.

2. Na enavaAdBoupe tn dtadikaacia auth yia kdBe éva and ta unonpoBAAuata, 6co
autd ival avaykaio.

3. Na npoxwpdpe otnv dueon eniluch toug, 6tav ptdooups ag unonpoBAnpata
nou dev anattouv entnAéov didonaon.

H AUon tou npoBAhpatog enttuyxdvetal e th ouvBeon twv AUCEWYV TwV EMNUEPOUG
npoBAnudtwy.
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Ag unoBéooupe 6t TiBetat wg npéBANpa 10 BEPA AVIIPETWNIONG TWV VOPKWTIKWV.

H avtipetwnion tou npoBAApatog Ba yivel anAouotepn av ynop€coupe va avaAuoou-
Me 10 npéBAnpa o AAa anAoUotepa. To apxiké npdBAnua sivat "Avuuetwnion vap-
KWTKWV". Autd Ba pnopouoe va avaAuBei katapxnv o€ Tpia entpépoug npoBAnpata:

(1) NpdéAnyn.

(2) Bepaneia.

(3) Enavévtagn.

Ta tpia autd emépoug npoBAhpata mBavé va unv sival Wuaitepa Aentopephn €10l
WOTte va entpénouy tnv eUKOAN avtipetwnion touq. MNpénet Aoindv kaBe €va and autd
va avaAuBei og aképa anAouaotepa.

‘Etat Aonév 1o enipépoug npdBAnpa (1) NMpdAnywn pnopei va avaAubei oe:

(1.1) Zwoth evnuépwon twv NOALTWYV OXETIKA HE To BEpa.

(1.2) YnoBonBnon npog tnv KatelBuvon avdntugng evolagepdviwy, opapdtwy Kat
0TOXWV €K HEPOUG TWV EPNBV.

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

‘Opota 1o enpépoug npoBAnpa (2) Bepaneia pnopei va avaAuBei wg e€ng:

(2.1) Anpioupyia VEwV KpaTIKWV BEPANEUTIKWV KOWVOTATWV.

(2.2) Evioxuon unapxouowy BEpANEUTIKWY KOWVOTATWV.

(2.3) Anploupyia KatdAnAwV TUNPdTwy ota dnudola voookopeia.

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

(3.1) KatanoAéunon g KOWWVIKAG NPOKATAAnyng anévavit atoug ane§aptnévoud.
(3.2) Enddtnon Béocwv epyaciag yia ane§aptnuévoug npwnyv XpAGCTEG.

2Tn ouvéxela Kat 1o npdéBAnpa (1.1) ynopei va avaAuBei oe anAolaotepa:

(1.1.1) Evnuépwon twv epnBwv péoa and KatdAAnAa npoypduuata 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 napdpola napanépa avdAuon Ba pnopoUoe va yivel kat yia 1o npéBAnpa (1.2), 10
onoio Ba pnopouce va avaAuBel ata €€ anAoUotepa npoBAhuata:

(1.2.1) Opydvwaon NOMTIOTIKWY §pactnPLOTATWY 0Ta OXOAE(Q.
(1.2.2) Anproupyia Snpéolwy xwpwv ABANONG OTLG YELTOVIEG YLa TOUG VEOUG.

(1.2.3) Mapoxn Kivhtpwyv ota natdid kat atoug vEoug yla NnapakoAoUBnon Kal CUHKE-
TOXA 0€ KAMLTEXVIKA YEYOVOTQ.

Av n av@Auon Ttou apxtkoU npoBAnpatog Bewpeital enapkng, n Stdonaon twv enué-
poug npoBAnpdtwy e dAa anAoUaotepa pnopei va tepuatiotei. O napandvw 1ponog
nepypa®ng kat avéluong evég npoBAhpatog yivetat ppactikd. O evbagepodpevog yia
TNV QVILHETWNLON TOU apXIkoU npoBAApaTtog €xXeL NAEOV HNPOOTA TOU VA AVILHETWN{-
o€l Ya o€lpd and enépoug npoBAnpata ta onoia, oto 6UVOAS Toug, eKPpAalouv Kat
avTiotoxouv aTo apxikd NpoéBAnua.

H avdAuon auth tou npoBAApatog oe AAAa anAoUotepa avaduel, napdAAnAa, Kat in
doun tou npoBAApatog. MNa tn ypagikh aneikdvion tng dopng evog NpoBANpATOg
xpnatyonoleitat ouxvotata n Staypaupatikh avanapdotacn, cUPQwva Pe thv onoia:

¢ To apxiké npéBAnpa avanapiotatat anéd éva opBoywvio NapaAAnASypappo.

e KdBe éva and ta anAouatepa npoBAhpata ota onoia avaAuetal éva onolodhnote
npéBAnpa avanapiotatat eniong and éva opBoywvio NapaAAnASYpapHo.

e Ta napaMnAdypaupa nou aviiotoxoUv ota anAoUatepa npoBAhpata ota onoia
avaAuetal €va onolodnnote NnpéBAnpa oxnpatifovtal éva eninedo xapnAdtepa.
‘Etol, og K@Be Katwtepo eninedo, Gnuloupyeitat n ypagkh avanapdotaon twv
npoBAnpdtwy ota onoia avaAdovtal Ta NpoBAAPATA TOU apéowE UYPnAGTEPOU
enun€dou.
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

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

ANTIMETQMNIZH

2xnua 1-1. Aiaypauuatikn avanapdotaon rnpoBARuatog "AviiueTwnon vapKwiKwv”

H dlaypappatikh avanapdotacn Npoo@EPEL Yla anth aneikovion tng Sopng tou rnpo-
BAApatog. H dnpoupyia tou oxetikou Saypdppatog BonBdaet 1600 otnv KaAUtepn Ka-
Tavénaon Tou i6lou Tou npoBAApatog, 6co kat otnh oxediaon tng AUong Tou.

1.2.1 Katavénon tou npoBAApatog Kat tng dopng tou - Aladikacia eniAuong npo-
BAnpdtwv

LTIG NponyoUUEVEG Napaypagoug napouctdotnke n diadikacia katavonong tng do-
MAG evag npoBAnpatog, dladikacia otnv onoia dev neplopidetal poévov n eniducn evog
npoBAnpatog. Auto, didt anoteAel pla olvBetn Asttoupyia tnv onoia pnopouUpe va
dlapéooupe ota napakdtw otddia:

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

e AvaAuch tou o€ anAouotepa unonpoBAnuara.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

e AlatUnwon okéWPewv oxetkd pe 1o €idog Tou npoBAnpatog. 1o otddio autd
1iBevtal epwthpata 6nwg: evidoostal o€ pia yevikdtepn opdda npoBAnudtwy,
eival e81kn nepintwon evag yevikoU npoBAMpATOg

* Aoywkh opydvwon kat avdAuon dedopévawv.

* Avayvwplon, avaluon kat ulonoinon nBavav AUoswv. Avixveuon yvwotwv
npotunwv. £1o otddio autd BEtovial epwthpata 6nwc: H Adon tou npoBAApatog
nepthapyBavel tphpata ta onoia ta €Xoupe ouvavinoel Kat o€ AAAa npoBAApata;
M'vwoté tuhpa, ya napddetyua, eival n tavépnon evég nAnBoug aplBuwy.

e Kataokeun tou alyéplBuou neptypdgovtag Tig evEPYELEG Yia tTn AUon Tou.

¢ AfloAdynon tou aAydplBuou Kat tngAUuong nou 666nke. X1o otadlo autod tiBevtal
epwtnpata 6nwg: Eivat owoth n Abon nou Bp€Bnke; MAnwg o aAyopBuog nou
dnuloupynoape pnopei va BeAtwBei €10t wote, yla napadelypa, o xpdvog eKTé-
Aeong Tou aAyopLBuou va pelwdef;

e Enwotpogn, av xpelaotei, o€ nponyoUpeva otddla Kat avakatagkeuh tng AUong,
MEXPL TNV eniAuon tou NPOBAAPATOG pE anoTEAECHUATIKG TpdNoO.

¢ ["evikeuon tngAUong, wote va pnopei va epappoaotei o€ napdpola npoBAnpata.

Tooo 10 01ddio tng aloAdynong tou alydplBuou 600 Kat n afloAdynong tng AUong,
eivat 600 NoAU onpavtikd otddia. H afloAéynon tou aAyopBuou eivat ouxvd éva
oUvBeto BEpa Kat n eptnon: undpxet anodotkotePog aAyopLBuog nou AUvel to i6lo
npdéBAnpa; anavtdtal ouxvd and tn Bewpntikh MNMAnpo@oplkA, N onoia PeAETd thv
anodotikétnta Twv aAyopiBuwy. H anodotikdinta avapépetatl Kupiwg atnv taxdtnta
ektéAeong tou aAyépiBpou (ndoo xpévo dnhadn xpeldletal yia va AUoet 1o npdBAnpa)
Kal otnv noo6tnta g KUpLag gvhpng nou xpnotponotel. O €éAeyxog tng AUong avtt-
petwniletat ouxvd pe tunonotnpéva unoBetikd dedopéva cUPPwva Pe TG anattnoeLg
Tou NpoBAApatog, ta onoia odnyoUv o€ pia yvwoth AUon. Ltn ouvéxela, epappéloupe
ToV aAyéplBUo Kal ouyKpivoupe Ta anoteAéoUata Nou NpokUntouv Je ta dikd pag. Edv
Suaniotwooupe AdBog, evionifoupe to THAPA TNG AUoNG Nou ekteAel Tn AavBaopévn
Aettoupyia, 1o dlopBdvoupe Kat enavaiauBavoupe th dladikaoia eAéyxou, €wg 6ToU
1a anoteAéopata va pn dapépouv and ta Sika pag.
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

1.3 MNeprypapn pe yeudokwdika/didypappa pong

2tn BBAoypagia cuvaviwvtal didpopol 1pdnotl avanapdotaong evog aiydplBuou,
o6nwg ot akéAouBol nou Ba NnapouclaaToUv OTh GUVEXELD:

* Me puaiknh yAwaoa, n ornoia anoteAei tov nio anAo, avene§épyaato Kat adopunto
1pdéno napouaciaong evag alydpiBuou, nou pe anAd Adyla Kat eEAeUBepeg eKPpa-
o€Lg, neplypdgoupe ta Bhpatd tou. Qot6oo, 0 TPONOG AUTOG EKPPAONG EVEXEL
au€npévn NiBavotnta AdBoug h acdgelag.

* Me Saypappatikég texvikég (diagramming techniques), ot onoieg ouviotolv
€va ypa@iké 1péno napouaiaang tou akydplBuou. And tg diapopeg Saypappa-
TIKEG TEXVIKEG Nou €xouv enwvonBei n Mo NaAd Kat n nio yvwoth {owg eival 1o
Sudypappa pong (flow chart).

* Me kwbikonoinan (coding), 6nAadn pe éva npdypappa ypapuévo eite oe pia
peudoyAwooa eite og KANowa YAWooa Npoypappatiopol nou, 6tav eKTeAeoBEL,
Ba 6woel ta idla anoteAéopata pe tov akyopiBpo.

* Me WeuboyAwoaa h Weubokwbikag, nou ival pia unoBetkn dopnpévn yAwo-
0a e otoxeia and unapKTéG YAWooeG NPOYPARHATIOHOoU, He AMYEG EVIOAEG Kal
anAonotnpévn auvtagn. Xpnotponoleital, KUpiwg, ota npwta otddia ekudbnong
TOU Npoypappatiopou.

210 BiBAio autd Ba xpnowuonotnBei w¢ yAwooa npoypapuatopou n Python, kaBg
eniong n yeudoyhwaooa kat ta aUpBoAa tou dlaypdppatog pong nou xpnatgonotou-
vial kat oto BiBAlo «Ewoaywyn otig Apx€g tng Enothpng twv YnoAoylotwv» tng B’
1aEng ME.A. kat ENAA.

1.3.1 Baolkég ouviotwoeg/eviolég evog alyoplBpou

Xtn ouvéxela divovtal napadeiypata akyopiBuwy, otoug onoioug e€etadovtal ot d1a-
POpPEG ouVIoTWOEeCG evdg alydplBuou, SnAadh ol anapaitnteg evioAég, Eexvidviag and
TG anAoUOTEPEG KAL MPOXWPWVTAG MPoG TLG ouvBetodteped. N0 ouykekpluéva, Ba e€e-
100600V NEPUNTWOELG OELPLAKWY EVIOAWY, avaBéoewy THWY, ENAOYAG PE KPLTAPLA,
dladikaotwyv enavainyng, evepyelwv NoAanAwy entloywy, KaBwg Kat cuvduacpou
eMQwAcUpévwY nepntwaoswy. [M'a k4Be nepintwon napoucidlovial GXeTkd napa-
delypata pe v ekpwvnon, tThv napouciacn Twv Bnudtwy nou npéneL va akoAoudn-
BoUv ag yeudoyhwaaa, KaBwg Kat To avtiotowxo didypappa pong.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Ma ™ 6ibackalia tng napaypdpou authg Ba xpnotponownBei n napdypagog 4.4 and
10 BiBAio «[Mpoypappatiopdg YnoAoylotwv» twv Lidepidn K.4. Tou EMAA., kaBwg Kat
10 BiBAlo «Eloaywyn otig Apx€g tng Entothpung twv YnoAoylotwv» tng B’ td€ng ME.A.
kat EMA.A. twv Aoukdkn K.4. Mpogoxn: n ouvtagn twv evioAwv akoAouBei to deUte-
po BiBAio «Eloaywyh otg Apxég tng Entothpng twv YnoAoylotwv» tng B’ 1d§ng ME.A.
kat EMA.A. twv Aoukdkn K.4.

1.4 Apaotnplétnteg
Apaotnpiétnta 1. Alaxeipion npoBAnpdtwyv
I"la ta npoBAApata nou divovial otn ouvéxeld, va cupnAnpwBei n akéAouBn NAnpo-
popia:
a) Katavénon tou npoBAApAtog:
* [Towa 6edopéva eival yvwotd;
e Tu bev gival yvwaotd;
* [Toto €ival 1o {nTtoUpEVo;
¢ [oleg eival ol ouvBNKeg;
* Na oxeblaotei n Auon.
e [Noto eival 1o nAdvo epyaciag ywa tnv enilucn tou NpoBAAPATOG;
B) YAonoinon tng Along
e Xpnaolgonolwvtag 1o NAdvo epyaciag, va napouactaotei n 6An epyaaia kat n Adon.

A@oU oAokAnpwoete T dpaatnpldtnta, va culnthoete otnv TéEn yia 1o npéBANpa Kat
TOUG TPOMOUG AUGNG Tou.

Inpeiwon: Na yivel kataypagh twv cuMoylopwy nou €ytvav Ndvw otn AUcn auth.
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

MpéBAnpa 1. EUpean tTwv KAANKWY VOULOPATWY P dia {0yon

Yndpxouv 6éka oakid nou neptéxouv 100 vopiopata to kaBéva. To kGBe vopopa (u-
yiCeL 10 ypappudpia. To éva and ta 6éka oakid éxel péoa pévo KAANIKa vouiopata ta
onoia {uyifouv 9 ypappdpla 1o kaBéva. MNwg pnopoupe, e pia yévo {Uylon o€ pia
nAektpovikh uyaptld akpiBeiag, va BpoUpe noto oaki nepLéxet ta KAAMIKa vouiopata;

MpdéBAnpa 2. To npdBAnua tng Xepayiag

Ag unoBéooupe 6t eikoal dvBpwnot Bpiokovrtal padi pe évav pabnth o éva dwudtio
Kat npénet o gabntng va avtalagel xewpayia pe kGBe évav and autouq. Me néooug
avBpwnoug teAkd, Ba aviaAdEel xepayia; EAv undpxouv N (N>0) avBpwnot padi pe
10 HaBnTth oto dwpdtio, pe Ndooug TEAKA Ba £pBel autdg oe enagn;

Apaotnpiétnta 2. MeAétn npoBAnpatog «Acpalng nAonynan oto Aladiktuo»

Xwploteite o€ opadeg twv 5 atdpwv. Kabe opdda avarauBdvel va pelethoet 1o npd-
BAnpa: «AopaAhg nhohynon ato Aladiktuo — dnptoupyia evég dekahdyou cupBou-
AeuTikwV odnylwv». [Na 1o okond auTo:

e YUMEETe NnAnpoopieg and 1o Aadiktuo, enthé€te tnv ouatdn nAnpogopia,
aflonotnhote 6laBéoipa otatioukd dedopéva, opyavawate ta dedopéva nou evio-
nioate. Na T ouMoyh Kat Tnv opydvwon Twv dedopévwy, aflonothate Toug
unoAoytotég Tou epyaatnpiou MAnpopopikng Kat nnyég ato Aadiktuo.

* Y1n ouvéxela avaAlote 10 NpoBAnpa o€ anAouotepa npoBAnpata.

* Yuvtd&te évav oupBouAeuTikG 0dnyd pe TIG 6éka Baolkotepeg odnyieg Kat na-
pouatdaote v epyacia oag atn taén.

Inpeiwon: ['a tnv unoothplEn tng ouvepyaaiag twv opadwy, pnopei va aflonotnBei
éva Aladiktuaké epyaleio ouvepyatikng ypa@ng. N'a napddetypa pnopei va alonot-
nBei 10 epyaAeio wiki Tng nAektpovikhG oxoAlkAG TdEng (http://eclass.sch.gr/). Opya-
VWOTE T0 UAIKO 0ag Kal dnpoupynote €va Kowvo €yypago nou xwpidetat og dUo pépn:
To npwto pépog nepLéxel Tnv avaiuon tou npoBAApaTog Kat 1o 6eltepo 10 dekdAoyo
TWV OUPBOUAEUTIKWV 0dNYLWV.
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Mnyég ywa tnv uhonoinon tng Spactnpiétntag

e AKTUaKOG k6pBog Tou Xuvhyopou tou nawdol (http://www.0-18.gr). Aeite tn
«guvtayh» yla acpain nAonynan ato Awadiktuo, dnwg npoékuye and 1o nAe-
KTpoVIKO popoup tng Kowdtntag EenBwyv XupBoUAwv tou LuvhAyopou Tou
Mawdwou  http://www.0-18.gr/gia-paidia/nea/syntagi-gia-asfali-ploigisi-sto-
internet (teAeutaia npéaBaon 16/07/2015).

e EMnvik6 Kévipo Aopaloug Atadiktiou pe dpaotnpldinteg, dpBpa, eknatdeu-
TKoUG népoug, npotdoelg (http://www.saferinternet.gr, teAeutaia npdoBaon
16/07/2015).

* AogdAeta oto Aladiktuo: Evnpepwtikdg kduBog MNaveAAviou xoAikoU AktUou
(http://internet-safety.sch.gr/, teAeutaia npdoBaon 16/07/2015).
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

Apaoctnpiétnta 3. Ixeblaopdg evog eknadeutikol naxvidlou

Na 1o npdBAnpa tng dadikaciag AAYNG CNPAVILKWY ano@Acewy yla 10 oxedlaopo
evég eknaldeutikoU nawxvidlou e op@h quiz, kavie ta akdlouba:

1. Apxikd Satunwote e oapnvela 10 NpoBAnUa Kat avaAuaote 1o o€ anAodatepa
unonpoBAApata. [Na tnv Kataypaph tng CUAOYLOTIKAG 0ag Kat Tnv avanapd-
0TaoN TWV KatnyopLwy tou NpoBAApatog unopei va xpnotponotnBolv epyaleia
gvvoloAoylkhg xaptoypdenong (6nwg 1o Cmaptools http://cmaptools.en.sof-
tonic.com/) h éva anAd unoAoyloTikd GUANO.

2. Ytn ouvéxela neplypayte e anAd Bhpata tn dadikacia Ayng twv anopacewy
0ag yla 1o axedlaopd tou eknaldeutikol nawxvidiou, AapBdvoviag undéyn d1d-
POpPEG HETABANTEG, YVWOTEG KAl AyVwOoTES, ONwG: oL Kavoeveg Tou naxvidlou, o
1pdénog BaBuoAoyiag, 10 ypagikd neptBarov K.4.

3. Ta éva pikpd thpa tou nawxvidiou neptypdyte évav alyopiBuo nou yla yia
gpwINON, apxtkd, Ba dtaBadel tnv andvinon Kat Ba eAéyxel Tnv 0pBOTNTA 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 alyopLBuo, wote
va €EQAPHOOTEL yla pLa PeyaAUTtepn opada EpWTACEWV.

Apactnpiétnta 4

Mia opdda pabntwv anogdacioayv va SnULoupynNaouyV Hia PHikpoypagpia o€ HakETa evag
onttoU yla va NPogopoLaouV th Asttoupyia puag «é€unvng» katolkiag. I'a 1o okonéd
autd, ouvédbeoav dldpopoug aoBnThpeg Pe éva piKkpoeneepyaotn, nou Ba eAéyxel
10 e€wteptkd nepBaMov kat avdioya Ba evepyonotolvial Std@opol autopatiopoi
(Gvowypa napaBUpou, dvolypa Kouptwvayv, evepyornoinch aveplotnpa K.G.) yla tnv
npooappoyn tou anttoU, waote va diatnpeital Jua otaBeph Beppokpacia yupw otoug
20 pe 25 BaBpoug °C pe 1o eAdxioto duvatd Kdotog.

¢ Na avaAUoete 1o npdBAnua og anAouaotepa unonpoBAApata, ate va unootnpi-
€ete 10 oxedlaopo ng dudtang.

¢ Na kataypayte g Katnyopieg Kat TG napapétpoug nou npéneL va AdBete undyn
0ag yta v uhonoinon tng AUoNG. apoU KPAtnoETe LG XPAGLEG NANPOPOPIEG.

¢ Na uAonothoete aAydplBuo, ekppacpévo o Aoytkd didypaupa, nou va neptypd-
@eL1a Baokd Bhpata nou NpEneL va eKTEAEDEL 0 PIKPOENEEEPYATTAG, WOOTE, AV N
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Apxéc lNpoypauuatiouou YrnoAoyiotwyv

Beppokpacia au§nBei, va avoi€el autépata 1o napdbupo tng coPitag yla va pnet
Ppéokog aépag. And notov awgBnthpa Ba ndpel authv thv NAnpogopia wg €i-
oodo; lNoleg ouvBNKeg Npénet va ikavonotnBoUv wate va KAgiogL 1o napdbupo;

Enéktacon: [MNowa véa npoBAnpata pnopei va dnproupynBoulv, étav avoi€el 1o napdbu-
po, ate va An@Bouv undywn oL ouvBhKeg Nou Npénel teAkd va tkavonolnBoulv yia va
60B¢i n avtiotowxn evioAn Kat va avoi&el o napabupo;

Inpeiwon: EvaMaktkd pnopei va ano@acioete va eNAUOETE KANoLo AAAo unonpo-
BAnpa nou ouvteAei otnv dlathpnaon tng entBupnthg Beppokpaaiag.

1.5 Epwrthoeig
1. Tueival éva npoBAnpa;
2. MNoua gival ta Baoikd BApata ya tnv eniduon evog npoBAnpatog;
3. Mnopeite va nepypdyete pe éva 61k6 oag napddetyua tnv afia tng agaipeong;

4. Me noloug tpénoug pnopoUpe va avanapacthgoupe évav akyopLBuo;
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Keg. 1 And 1o npdBAnua otnv avantuén aAyopiBuou

1.6 Avagopécg — BiBAoypagia

** To napddetypa tng avéAuong evog npoBAnpatog otnv napdypago 1.3 npoépxetat
ané 1o BBAlo «Avantu€n Epappoywv o Mpoypappatiotikd MepiBaAov» tng
Tagng M'E.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
npoanéAaon 12/07/2015).

AKTUaKGG 18N0G PE YNnPLakd UAKO yLa Thv £l0aywyh otnv aAyoplBukh okéyn: http://
www.teaching-materials.org/algorithms/ (teAeutaia npoonéhaon 05/01/2015).

Eknaideutikd nawxvidia pe B€pa tnv unoAoyloTikh okéWn Kat tnv eniluon npoBAhpa-
10G: http://games.thinkingmyself.com/ (teAeutaia npoonéhacn 12/07/2015).

Enide&n aAyopiBuwv pe ontikonoinan kat duvatdtnta avatpoodoétnong. O Aktua-
K¢ KéuBog anoteAei tov kduBo diavopng tou Wolfram Demonstrations Project,
éunveuon tou Stephen Wolfram. To npdypappa €xet wg otdxo tnv napaywyn Kat
dlavopn EA/AAK eknadeutikv 81adpadtikwyv Kat ontikonoinpévwy endeifewv
yla TNV €NLOTAKN, TNV TEXVOAOYiQ, Ta HaBnpatikd, tnv T€Xvn Kat yla apKetd aAha
enotnpovikd nedia. MNa tnv ektéAeon twv apxeiwv enidel€ng atov unoAoyloth
anaueitat n eykatdotacn tou Wolfram CDF Player (napéxetat dwpedv). Ltn ou-
VEXela, gnopei kaveiq va kateBdaoel Kat va ekteAéael 1o apxeio enide§ng h va 10
ekteAéoel aneuBeiag (on-line) ané 1o puAopetpnTh-browser.

EpyaAeia evvolohoyikng xaptoypapnong (6nwg Cmap-tool http://cmaptools.en.sof-
tonic.com/, teAeutaia npoonéhacn 15/07/2015).

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

06nyd¢ yia tov Eknadeutiké yia 1o Mpdypappa Znoudwyv tou MaBhapatog «MAnpo@o-
pkn» " Tagng MevikoU Aukeiou, ato nAaioto tou épyou «NEO ZXOAEIO (XxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon MNpoypappd-
TV Xnoudwv [MevikoU Aukeiou, Mouoikwyv Kat KaAtexvikwv Aukeiwv», Y.M0.
MAL.8, IvotttoUto Eknadeutikng MoAttikAg (L.E.IM.), lavoudpiog 2015.
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http://cmaptools.en.softonic.com/
http://cmaptools.en.softonic.com/

Wnolakd IxoAeio-AnoBethplo Qwtdpetpo. MNepiéxel petafu dMwv pabnotlakd avii-
Kelpeva ya tnv npooéyylon ng aAyoplBuIkng okéwng (teAeutaia npoonéAacn
05/07/2015) http://photodentro.edu.gr/lor/subject-search?locale=el
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2. Ané tov aly6piBuo otnv avantugn npoypappatog
Ltoxol
Metd tn peAétn tou ke@alaiou Ba prnopoUpe va:

e neplypd@oupe tnv nopeia and tov aAydplBuo ato Npdypappa

e gnegnyoUpe Th AOYIKA CUYYPAPAG Npoypauudtwy avd eidog npoypappatiopoU
(AlabIKaoTIKOG, AVIIKELUEVOOTPEPNG KAl LUVAPTNOLAKAG NPOYPAUHATIONAC).

Aé€erg KAedLa

KUkAog avantugng npoypdupatog, joviéAa avantu§ng AoylopikoU, Npoypappationikag
unodeiypata, npdtuna Kat TEXVIKEG NPOYPAPHATIOPOU, YAWOOEG NPOYPAUHaTIOHOU.

AbakTkég evotnteg
2.1 KikAog avantu§ng npoypappatog/Aoyloptkol

H 6ladikacia avantu§ng AoylopikoU anoteAei pla epyacia nou e€elioostal os dla-
KpLtég pdoelg M atddia kat Bewpeitat unooUvolo Tou KUKAoU {wh¢ evOG GUOTAHATOG
AoylopikoU nou Eekvd and tnv avaluon anatthogwy Kat TEAELWVEL Je Tnv nadon
Aetoupyiag Tou.

MetagU twv Baolkwv peBodoroylv (HoviéAwv) -nou éxouv npotabei kat akoAou-
BouUvtal- eival 1o poviého tou Katappdkin (Waterfall model) kat autd tng Zneipoet-
800¢ npooéyylong (Spiral model).

2.1.1 Movtého tou Katappdkin

MNpdkettat yia 1o poviéAo nou unodiatpei tn dadikacia avantugng evog cuothpatog
AoylopikoU otig akOAouBeg pAoelg:

e AvdAluon anatthoswy.

Yxeblaon.

YAonoinon.

OAokAhpwon.

Aettoupyia kKat ouvthpnon.
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avdiuon
anatthoswy @
J
, N\
[oxeﬁloon

)

[u)\ono[non

N

)

N\

[o)\OK)\h pwon @

Aettoupyia Kat
ouvthpnon

2.1.2 Movtélo oneipag

210 poviélo tng oneipag, n avantu€n akoAouBei pua e€eAikukn dladikaoia pe tnv
enavaAnnukh ektéAean evég KUKAou pdocwyv. e KaBepia @don dnpoupyeital pua
evbldueon €kdoon tou teAlkoU Npoidvtog, n onoia BeAtwvetal Katd Tov ENOPEVO KU-
kAo K.0.K. H dtadikaaoia auth ouvexiletal péxpt va napaxBei pwa €kdoon nou va ka-
vonoLel 1L anattnoELg TwV XPNOTWV.

Mapdpowa pe tn dadikaoia avdntugng evog AoylopikoU, epyaldpacte Kal Katd nv
avantu€n evég npoypdupatog, akohouBwvtag ndAL pwa peBodoloyia uhonoinong tou
KUkAou avdntuéng npoypdupuarog (program development life cycle-PDLC).

Mtua ané tg peBodoloyieg avantugng npoypappatog anoteAeitat and GAceLg, 6Nwe:

e AvdAuon Tou npoBAAaToG.

Yxebiaon.

e Yuyypagn Kwdika.

‘EAeyxog Kat eko@aAudtwon.

e Tekunpiwon.
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Avdiuon AgloAéynon

YIxebdiaon Avdantuén

2.2 H Aoywkn ouyypaphc npoypappatog avaloya pe 1o €ibog npoypappartt-
oupouU

Ané tn dekaetia tou 1960 péxpt onpepa, £xouv avantuxBel Sidpopa €idn npoypay-
HatiopoU nou ta unoatnpl§av NoAéG yAwooeg Kat Ba pnopoUcape va 1a Katnyopl-
onolnooupe o€ peyAAeg KateuBuvaelg, Ta Asydpeva Mpoypappatiotika Ynodeiypara
(programming paradigms).

Ta Baowkd npoypappatiotikd unodeiypata ival ta akdAouBa:
¢ O lMpootaktkég npoypappatiopég (imperative programming).
¢ 0 AnAwTkéG Npoypappatiopdg (declarative programming).
2.2.1 MpooTaKUKAG NPOYPAUHATIOHOG

O MNpootaktkég npoypappaticpég Baoiletal o evioAég nou ulonoloUv ta Bhpata
evog alydéplBuou, evepywvtag o€ petaBAntég kat aAddoviag Tnv Katdotaoh Toug.
Bpioketal nio kovtd otn Aoyikh Aettoupyiag tou unoloyloth. Mwooeg nou akoAoudn-
oav 10 €i60o¢ auTto gival ol KAAOLKEG YAWooeG Npoypappatiapou, 6nwg Cobol, Fortran,
Pascal, C k.4.

[26]
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2.2.1.1 Aopnpévog Kat pn NPoypapHaticHog

Katd tnv apxikh nepiodo tou npoypappatiopoy, n dlakAadwaon tng pong yivoviav
ME TNV €VIOAN goto, katdotaon nou odnyoloe o€ un dopnpéva npoypdupata (pn o-
HNpévog Npoypapuatiopoég - unstructured programming). Ztn ouvéxela Snpoup-
yhBnke 10 nNpdétuno tou Aopnpévou npoypappatiopol (structured programming),
ME TG eVIOAEG o€ opddeg (blocks) va akohouBoUv tnv lepapxikh Aoylkh pong Kat Tn
duvatdtnta xphong unopoutvidy Kat Stagopwyv dANwv dopwv, 6nwg n if-then-else.

0 Awadikactuikég npoypappatiopodg (procedural programming) anoteAei pyla unoka-
tnyopia tou Aopnyévou Npoypappatiopoy, Ye to Nnpdypappa va anoteAeitat ané au-
ToteAelg opddeg evioAwy, TG Stabikaaieg (procedures). H ya\waooa npoypappatiopol
nou a&lonoinoe apxikd 1o €idog autd eival n Pascal, ané 1o 1970.

O Avuikelgevootpang npoypaupatiopég (object-oriented programming) Baoidetal,
o€ avtiBeon pe 1o Aladikaotiké npoypappatiopd, os aviikeiueva nou aAnAenidpouv
Hetagl toug, anotehwvtag npdtuno nou talpldlel Nneploodtepo oth AOyIKA opyavw-
ong Kat Asttoupyiag tou npayuatikou KAouou.

2.2.2 AnAWTIKGG NPOYPAUHATIOHOG

0 AnAwTik6¢ npoypappatiopdg (declarative programming paradigm) Baoietat otnv
nepypapn tou ogkonou, tov onoio {nteitat and to Nnpdypappa va eNTUXEL XT0 YEVIKO
auté unodelypa avhkouv dlagopeg unokatnyopieg Npoypappatiopol, 6nwg eivat o
Luvaptnolakog Kat o Aoyikog.

0 Zuvaptnolakég npoypappatiopdc (functional programming) Baoiletal o€ pabnpa-
TIKEG OUVAPTAOELG, Je YAwaoeg 6nwg Lisp, Logo K.4.

210 Aoyiké npoypappatiopé (logic programming), éva npdypappa eivat éva cUvolo
ané a§lwpata h kavoveg ot onoiot kaBopifouv oxéaelg avdapeoa o€ avilkeipeva. Yro-
AOyLOpOG €vAG AoylkoU npoypdupatog eival éva cupnépacpa nou cuvayetat and ta
anoteAéopatd tou.

210 NPOYPAMMATIOTIKO NPATUno 1ou ANAWTIKOU NPOYPAUHATIoHoU unopoUie va Bew-
PAOOUPE OTL avAKOoUV Kat GAeG YAwaoeg, nou dev undyovtal otig U0 nponyoUpEVES
katnyopieg. Xapaktnplotikég ivat n HTML (HyperText Markup Language), yAwo-
00 OhPAVONG-XapakInplopoU unepkelpévou Kat ev pépel n SQL (Structured Query
Language) yAwooa yia tn dwaxeipion dedopévwy, og éva Lootnpa Awaxeiplong Ixe-
olakwv Bdoegwv Asdopévwv (RDBMS-Relational Database Management System).
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2.2.3 Nownd npdtuna Kat TeEXVIKEG NPoypapHatiopol

Ekt6¢ ané ta napandvw unodeiypata npoypaupatiopoU undpxouv Kat AAAa, ta onoia
eite 6ev pnopoUv va xapaktnplotolv NAAPWE WG NPOYPAPHATIOTIKA unodeiyuata ite
anoteAoUv TexvIKEG Kal peBodoAoyieg npoypapuatiopoU LG onoieg Ba avapépoupe
0Tn CUVEXELQ.

MapdAAnAog npoypappatiopdg (parallel programming). Enttpénet tautdxpovn ekté-
Aean Sadikaoiwy and dlapopetkoug ene€epyaatéc.

Mpoypappatiopég odnyoUpevog ané yeyovota (event-driven programming). Ano-
TeAel NEPLOOOTEPO TEXVIKN OPXITEKTOVIKNG €VOG MPOYPAUHATOG OXETKA HE TN pon
ToU, Napa npoypappatotiké undédetypa. H pon tou npoypdppatog e€aptdrat and tnv
Unap&n Meyovétwy (events), 6nwg eival yia napadetypa éva phvupa evog awobnthpa
h Yo evépyela Tou Xphaotn pe To NATNHa Tou NovitkioU h evog NnANKtpou. Mapddelyua
anoteAei n Microsoft Visual-Basic.

Onuk6g npoypappatiopdg (visual programming). Aev anoteAel unddetypa, alAd
ekppAlel Tn duvatdtnta yAwoowv h nepBaAOVIwY NPoypappatiopoU va napéxouv
™ duvatdinta dnpoupyiag 1ou NPOYPAPHATOG HECW YPAPIKWY AVIIKELMEVWY, avTi
NG NANKTPOAGYNONG TOU KELWWEVOU Nou avtlotolxel o€ evioAéq. Ot yAwaoeg ontikou
npoypappatiopou Baaoiovtal, AMNEG o€ YpapIkd pe T Hop@h elkovidiwy (icon-based
languages), dA\eg o€ Slaypdupata (diagram languages) kat 1€Aog, AANeG o€ POPHES
(form based languages).

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

Mpoypappatiopég 6éopng evepyel®v (script programming) eivat 10nog - Kat oxt
unNo6dELyHa- NPOYPAPHATIONOU SNpLoUPYIag HIKPWYV TUNHATWY KWOLIKA Kat OxL oAo-
KANpwuévwy npoypapudtwy. Eivat ugnAoU eminédou npoypappatiopog nou diep-
pnveletal Katd tnv ektéAeon and €va dA\o npoypappa, dnwg €vag UANOUETPNTAG.

ApBpw16g h Tpnpatkég Mpoypappatiopdg (modular programming). Ixetidetal ne-
ploodtepo pe texvikn oxediaong AoylopikoU napd pe npdtuno. Xapakinpidetal ané
™ Saipeon tou npoBAnpatog oe anAolotepa TPAPATa, autd Pe th oglpd Toug o€ eni
Hépoug HIKpOTEPa K.0.K. [Mapéxel anAouateuan tng enihuong evog npoBAAUatog, eu-
koAia kwdikonoinong kat cuvtApnong. Mevikd wg tunpa (module) Bewpolpe éva
oUVoAo evepyelwv 10 onoio eKTeAEl pla kaBoplopévn Asttoupyia evog NpoypAppaTog
Kat ivat katd 1o duvatdv ave§dptnto and ta dAa TuhUata.
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lepapxik6¢ oxedlaopég

H péBoboc avaluong evég npoBAnpatog o€ pikpdtepa sival ekeivn pe tnv onoia avti-
petwnifoupe 10 NpdBAnpa wg pia noAueninedn dopn. Etoy, yia tn oxediaoh tou, Eeki-
vape and 1o uPnAdTEPO €NiNedo Kal oTn oUVEXELD To avaAUoUPE o€ GA0 Kal XapnAGTe-
pa, £éwg 6Tou PBAcoupe oto Katwtepo eninedo avaAuang. H texvikh auth ovopdadetal
lEpapXLko G oxedlaopuog (top down design).

2.2.4 Evbektika nepiBailovia kat yAwooeg npoypaypatiopol

Pascal. H nAéov kKAaaikh yAdooa Sopnpévou Npoypappatiopol atnvy KAQoLKA TG
é€kboon.

Visual Basic (http://www.microsoft.com). MepiBaAov npoypappatopol nNou ako-
AouBEel piktd npdtuno unodelyudtwy.

C++. Enéktaon tng C. AnoteAei yAwooa avilkelpevooTpapous npoypapuatiopouy, av
Kat ynopei va xpnotponotnBei kat yia didaokaAia StadikaotikoU npoypappatiopod.

Java. XUyxpovn yAwooa avIKELINEVOOTPapoUG NPOYPAPHATIOHoU.

Python (http://python.org/about/). MAdooa nou avhkel oualaotikd o€ PIKTa unodeiy-
HaTa NPOYPapHatiopoU, 6nwe Luvaptnolako, AVILKEIUEVOOTPAPEG,.

Prolog (Programming in Logic). MAwooa AoyikoU npoypappatiopod.

2.2.5 Apaotnpiétnta. Katdran yAwoowv npoypappaticgol ata npoypappatioTika
unodeiypata

Bhpa 1. Anploupyhate évav nivaka 600 Siagtdoswy, Pe T1¢ OTAAEG va avloToixoUv
ot €évvoleg nou Ndn avapépBnkav otny evATNTA TOU AVTIKELPMEVOTTPEPOUG NPOYPA-
HaTiopoU Kat TG YpauuEG Tou o Moo npoypappatiopou h Kat neptBdAiovia nou
yvwpilete, Aettoupywvtag o€ opadeg.

Bnhpa 2. Bpeite, ye avalhtnon, yAwaoeg h neptBarovia npoypaupatiopoU nou aag
evOLaPEPOUV KaL YPAYTE TIG OVOHACIEG TOUG OTLG YPAMHEG.

Bnhpa 3. Avalnthote oto Aladiktuo xapakinplotika kdBe yhwaoag h neptBarioviog
o€ ox€éaon Pe TG £vVoLeG TNG VOTNTAG, CNHELVOVTAG OTO aviiotoxo KeAl Tou nivaka
nou avtiotowxoUv. Na AdBete undyn 6t noAAG neptBAAAOvVIa AVAKOUV O€ PIKTO OXNpa
MpoypappatiotkoU Ynodeiypatog (multiparadigm environments).

BonBela. Meta&l 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

Xtnv napdypago auth Ba avapepBoUpe ouvonuika otov Aviikelpevootpepn lpo-
ypappatopd (Object-oriented programming - OOP). Mpdkettat ya €idog npoypap-
MatiopoU nou neplotpégetal yUpw anéd tnv évvola tng KAdong (Class), n onoia ne-
pypdpel Aviikeipeva (Objects), 1a onoia nepiéxouv dedopéva otn popeh Itothtwyv
(Properties) kat kdka otn popph MeB6dwv (Methods).

Tnv avéAuon twv napandvw evvolwy Ba tnv Bpeite ato BiBAio ting I ME.A. "Avantugn
Epappoywv oe Mpoypappatiotikd MNepBaMov” twv BakdAn A, k.4. 0.E.A.B. ato ke-
¢@dAaio 11 kat oug napaypdgoug 11.1 kau 11.2.

Mapadewypa 1

KAdon: Oxnpa

[618tnteG: Xpwpa, Twh, ApBudg Tpoxwy, Taxutnta
MéBoboL: Enttaxuve, Opévape

‘Eva Avtikeipevo €xel ouyKeKpLUEVEG 1816TnTeG, 6Nw( yla napddetlypa 1o Avikeipevo
“Autokivnt6 1" pe 166tnteg: Xppa: “Malpo”, Twh: 10000, ApBudg tpoxwy: 4, Ta-
xutnta: 120 km/h, f 10 Avtikeipevo “MotoaikAéta 2" pe 1616tnteg: Xpwpa: KOKKvo,
Twn: 4000, AptBudg tpoxwv: 2, Taxutnta: 100 km/h. Etol, pla KAGon anoteAei €va
apnpnuévo oxNpa to onoio anoktd ouykekpluévn unoatacn dtav dnploupyoulvral
avtikeipeva énwg 1o “"Autokivnto 1” kat n “MotootkAéta 2", kaBéva pe ta dikda Tou
xapaktnplotkd. Ot péBodot nou neptypdpoviat otnv KAAGon guneptéxouv Kwdka. [Na
napadetypa, ot péBodot Entdxuve kat Opévape, au§dvouv Kat Jetwvouy thy taxutn-
0 TOU QVTIKELPEVOU avTiaTolxa.

MNapadeypa 2

KAdon: Zwo

[616tnteg: HAkia, Ywog
MéBoboL: Meydhwoe, WhAwaoe

H petaBAnth “KapnAondpbain 1" ival éva aviikeipevo tng KAdong Zwo. Otav 1o avtt-
kelpevo dnpoupyeital, ot iotnteg HAkia kat'Yyog apxikonotoUvtat. Ot péBodot tng
kAdong opiouv th CUPNEPLPOPA TWV AVIIKELUEVWYV Kal TOV TPOMNO PE TOV onoio pe-
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taBaMetal n Katdotaoh toug. Na napadelypa, ot p€Bodot MeydAwoe kat Whwok,
au€dvouv 1 Tpég HAkkia kal'Yyog evag avukelpévou avtigtoixa.

2.3.1 Apaotnpiétnta. Eloaywyhn otov avKELWEVOOTPEPNH NMPOYPANHATIONS Kal atnv
obnynon ané ta yeyovota

Xe pua nAatpdppa ypaplkng avantuéng nawxvidlwy, 6nwg n.x. oto www.sploder.

com, enN\éETe KANowa and TG YpaPIkEG pnxaveég avantu§ng Kat Kataokeudote éva

nawxvidlL nou va tkavonolel 1g EAG Npodlaypapeg:

Na undpxouv o€ autd, ektdg and 1o xapaktnpa, TouAdxiotov 3 akdua avilkeipeva
Mou Va aVAKOUV o€ HlaPopeTIkEG Katnyopieg. AN Ta avilKeipeva autd, TouAdxiatoy 2
npéneL va entdpouv ato nawxvidl he tpdno nou va pnv neplopiletal oto va anoteAolyv
epnodia npoéaBaong. Eniong npénel va undpxouv Touldxiatov 2 nioteg h THAPATA TNG
niotag nou va avoiyouv, agou KavononBoUv kdnoteg npotnoBéosig. H petdBaaon
auth npénet va yivetat y€oa atn pon tou Naxvidlou Kat OxL, yla napadelyua, etd and
0B86vn okop yta tnv niota nou oAokAnpwBOnKe. EMduwére, av n pnxavh nou eninégate
entpénel, va €xete dlapopetikd edapn (terrains) oto nawxvidl oag.

YAonotnote o€ otddla:

Xaduo 1. Xxebidote tnv Nnpwin niota oag, wote va nepthapBavel 6Aa ta dlapopetkd
edapn. TonoBethate ta aviikeiueva nou enthé€ate oe noAanAd otyutétuna (napand-
vw ané pla opég 1o Kabéva).

Xtadlo 2. EnAéCTE 10 XapaKthpa cag Kat TonoBethaote tov otnv niota. Metatpéyte 1o
nawxvidt oe ekteAéoipo Kat dokiudote to.

Mapatnphote nwg ennpeddel 1o £€6agog tnv Kivnon tou xapaktnpa oag. Mg nioteu-
€1€ 0Tl UAonoleitatl autd;

MNMapatnphote 1 gupBaivel, 6tav o xapaktnpag oag £pxetat o€ enagn pe KAnowo anod
Ta aVTIKEipeva.

Xpnaowonothoate Kanowo énAo h gpyaleio; Av vai, 1t ouvéBn oto xapakthpa, étav
hpBe o enagn padi Tou;

Z1aduo 3. 1xebidate tnv endpevn niota tou nawxvidou oag

Me nowo tpéno aA\dlel niota o xapakthpag; EunAéketal kanowo dA\o avtukeipevo;
Yndpxouv KAnoleg NpouUnoBbEaclg;

Xt1aduo 4. Anavinate, 600 KaAUTepa pNopeite, o1 NapPaKATw EPWINOELG:
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Méoa avukeipeva €xel auvoAikd to nawxvidt oag; Moéaoa eival ta ouypdtuna tou KaBe
QVILKELPEVOU;

Eival o xapakthpag oag avitkeipevo;
lNowa eival ta Baokd yeyovota nou bivouv evblapépov ato nawxvidl oag;

Av oag net kanotog 6t n avtidpaon o€ €va yeyovag eival npoypappatiopévn wg pébo-
bo¢ péoa og KAMOLo avTiKeievo, o€ nolo avilkeipevo Bewpeite L tatpldlel kaAUtepa
va avAkel n péBodog nou avtiotoxei og KABE yeyovdg and autd nou anavinaoate atny
nponyoUpEVN EPWTNON;

Eivat n aMayn niotag yeyovdg kat av vai, pe nota avitkeipyeva cuvdéstay; Le noto and
autd Ba avhkel n avtiotoxn péBodog;

Av pia kAdon givat éva npdtuno yla TNV KaTtaoKeUN aVILKELWEVWY, UNOPEITE va evioni-
o€te KAAoELG 0To NepLBAMoV NG pnxavAhg avantu€ng Nou XpNGoLHOMNOLACaTE;

Av oag neL kanotog Ot oL KAAoeLG €xouv kAnpovouikétnta, dnhadn petagépouv ta
XAPAKINPLOTIKA Kat Ti§ eBOSOoUG ToUG OTIG KAAOELG KaL Ta AVILKEIUEVA MOU KATAOKEU-
adovtal and autég, autd oag BonBa va evionioste KAAOELG Kal UNOKAATELG OTO MepPL-
BaM\ov auto;

Xtaduo 5. Napouatdote 1o nawxvidl oag otoug cuppabniég oag kat oudnTNOTE LG ana-
vInoeLg nou dwaate ot napandvw epwINoELG.

2.4 Epwthoelg

1. Moieg eival ol Baokég @doelg ya tn dadikacia avdntugng evog ouothpatog
AoylopIKoU 01O HOVTEAO TOU KatappdKn;

2. MNoua gival ta Bagikd npoypappatiotikd unodeiyparta;
3. MNota gival 1a Baolkd XxapakInpLoTika Tou Sopnpévou NPoypappatiopoy;

4. Mowa €ival ta Baolkd XapakINPLOTIKA TOU QVIKELWEVOOTPAPOUG NPOYPAHHATL-
opoy;

5. Avagépete peplkéG oUyxpoveg YAWOOEG NPOYPAUHATIOHOU.
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2.5 Avagopég - BiBAoypagia
Epappoyég MoAupéowy, ABpavivig K.d., BiBAio MaBnth EMNMAA. ITYE/AIODANTOX

Mpoypappatiopdg Ynoloylotwy, Xidepidng, K.4., T.E.E., O.E.A.B. KepdAalo 7, napd-
ypago 3 (7.3) Eidn npoypappatiopoU Kat Kep. 17 "EAeyxog Kal eKo@aApdtwaon
npoypdupatog kat Ke. 18. Tekunpiwon npoypdupatog.
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3. Baowka otowxeia yAwooag npoypappatiopol

Ltéxol

Metd th peAétn tou kKepalaiou Ba prnopoUpe va:
® XpnotgonoloUpe Baolkég eVIoAEG TNG YAwooag npoypappatiopou Python
e ulonoloUpe anAd npoypdppata oth YAwoaoa npoypappatiopou Python

® XPNOLUOMNOLOUE T0 OAOKANPWHEVO NPOYPAMHATIOTIKG NeptBAAOV TG YAWooag
npoypappatiopou Python, tate va ypdpoupe tov Kwbika evog anAou npoypap-
Hatog, va 10 anoBnkeUoupe, va T0 EKTEAOUE, va eAEyXOUE av €xeL oPAAUaTa
KaL va KAvoupe av xpelaotel 11 anapaitnteg SLopBwaoeLg yla va €XoUpE 1o ent-
Buuntd anotéAeopua

e neplypd@oupe Tt eival petaBANTA Kat NWE TN XpnolonotoUpe oth YAWoaa npo-
ypauuatiopou Python

* neplypapoupe toug Baolkoug tunoug dedopévwy Kal va uhonoloupe aptBpntt-
KEG Kal AoyLkéG Npdgelg

e avayvwpifoupe dlapopetikd €idn apaAudtwy Kat va Kdvoupe TG anapaitnteg
evEPYELEG YLa va Ta SLopBwaoupE.

AEgerg kAedLa

Mpoypappatiotkd lMepiBdMov yAwaoocag npoypappatiopoU, Baolkég AoylkéG Kal
apBuntkég nNpdagelg, teAeotég, TUnot dedopévwy, petaBAnTh, Baolkég eVIOAEG, £ToL-
HEG ouvapthaoelg, ocuyypagn Kat ene€epyaaia KWOIKaA, dlepunveutng, €Aeyxog npo-
ypappatog.

Elcaywyn

210 KepdAalo autd Ba €xoupe v eukalpia va yvwpiooupe kat va e§otkelwBolpe
Me Ta Baolkd xapaktnploTikd@ tng yYAwooag npoypappatiopou Python, pwag odyxpo-
VNG YAWOoOag NPOoypappatiopoU, Mou Xxpnatdonoleitat yia tnv avantuén noAAwv npo-
Ypapudtwy, 6nwg anAd npoypdupata, eknatdeutkd nawxvidia, ouvoeteq epNopIlkég
EPAPHOYEG, NAATPOPUES KOWWVIKNAG SiktUwaong. Eival pa dieppnveudpevn, uyniou
ennédou yAwoaoa, anAh Kat €UKoAN atnv ekPdBnoh tng. AMeg 6iadedopéveg oly-
Xpoveg YAwaoeg upnAou ennédou eivat n C++, n Java, n Perl, n Ruby, n Processing.
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O yAwaooeg upnAoU eninédou Baoidovtal yevikda og AEEELG KAELOLd, ouvhBwg TG Ay-
YAKKAG YAWaoag Kat akoAouBoUv pia Tunikh auotnph ypauuatikh Kat GUVIAKTLIKG rnou
kaBopidovtal katd tn pdon oxedlaopoU tng yYAwaoag. Exouv 10 nAgovéKTnpa Ot €i-
vat eUKoAa katavontég and tov dvBpwno-npoypauuatioth Kat xapaktnpidoviat and
MeYAAn @opntdtnta, 65nAadh ta NpoypAupata Nou QTiaxvovial o€ autéG TG YAWOOES
MnopouUv va ekteAeaTolv ae didpopa idn unoloylotwv xwpig kaBdAou h Pe PIKPES
MOVO TPOMOMoLACELG.

To oAokAnpwpévo npoypappatiotikd neptBalov tng yAwooag Python, nou Ba xpn-
olJonotleital oto pddnpa autd, duatiBetal p€ow Atadiktiou Kat pnopoUlE va T0 EyKa-
TA0TACOUME OTOV UNOAOYLOTh pag, KaBwg anoteAel EAeUBepo Aoylopikd Avolktou
Kwdwka. H yAwooa npoypappatiopou Python ivat noAU dtadebopévn, pe pia peydAn
KOLVOTNTA NPOYPAUHATIOTWYV va TNV unootnpidel, ivoviag oupBouAEG kal UALKG eAeU-
Bepa oto Aladiktuo. EnnpdoBeta, nepéxel nAouaieg BiBAL0BAKeG and £toto KwdKa
NPOYPAPHATIoPoU Nou HNopoUE va ToV XPNOLUONOLOUUE oTa Npoypdupatd pag Kat
peBodoAoyia nou pag enttpénel tnv eUKOAN Kat ypAyopn auyypapn olvBetwy npo-
YPauUdTwV.

["la va eNKoVwVACOUE PE ToV UNoAoyLoTh e Th YAwaoaoa Python, &ivovtag tg katdA-
ANAEG eVIOAEG yLa va TIG eKTEAEDEL, XpetadOpacote va HaBoupe €va NoAU Hikpd oUvoAo
Aé€ewv-pnpdtwy -poldlouv pe AEEELG TNG ayyAIKNG YAWOOAG- NOU avTlaTtolxouv OTiG
eVIOAEG, KaBWG Kat tov Tpono oUvtagng toug. To mAsovékTnua sivat 6t PéALG ypayou-
ME pla evioAn pnopouUpe va eAEyEoUpE TO ANOTEAECHA, KO KAl TO NPOYPANHATIOTIKOG
neptBarov SleppunveUel TIG EVIOAEG Aueaa Kal pag ewdonolel av éxoupe KAvel KAnoto
AdBog otn ouvtagh toug. Auth n apeadtnta pag divel tn Suvatdtnta va pnopoUpe va
HaBaivoupe poévol pag, xwpic va dlatddoupe va NEPAPATLoToUpE.

ZeKlvAate éxoviag Aiyn unopovh otnv apxh. lMNpocé€te Wduaitepa otn glviagn twv
eVIOAWV KaBwg eival blaitepa auotnpn. Awate tnv avaloyn npoogoxh otn Aento-
HEpELa, Xpnolponotnate tov unoAoylotn. MOALG pneite oto cuvapnaotiké KOGHO Tou
npoypappatiopol Kat apxidete va pabaivete va npoypappatilete, dei€te kat og AA-
Aoug, ouvepyaddpevol o opadeq. Otav npoonabeite va ene§nynoete KAt o KAnoLo
ouppabnth oag, Ba BonBhoel Kat oag va katavonaoete ag peyaAUtepo BaBog kanota
onpeia nou pnopei va pnv gixate apxikd npooéEel.
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Abaktkég evotnteg

3.1 T'vwpipia pe t0 oAokAnpwpévo neptBailov avantu§ng tng yAwaooag
npoypappatiopol

Mpw npoxwphaoupe va pabaivoupe Nwg va npoypappati(ouphe oth yAwooa npo-
ypappatiopoU Python, eival xphowo va efoikelwBoupe pe 10 Nw¢ auth SouAeUel.
‘Etot, Ba aoxoAnBoUpe otn ouvéxela pe To:

® NWEG va €yKABLOTAPE TO OAOKANPWHEVO MPOYPAMHATIOTIKO NePBAAOV TG
Python

® WG VA T0 XPNOLYOMOLOUE YLa va YPAYWOUE T0 NPWTO Hag anAd npdypaupa Kat
0TN GUVEXELD va T0 anoBnKeUOOULE.

Ma va Eekivhooupe va xpnaotponoloUpe th YAwooa npoypappatiopou Python, xpeld-
{etaL npwra, va petapoptwooupe (kateBaooupe) and 1o Aladiktuo Kal va eykataotn-
OOUUE OTOV UNOAOYLOTA pag 10 Npoypapdatiotikd neptBaAov tng. IMa TG avaykeg tou
HaBhpatog Ba xpnotgonothooupe thv €ékdoon 2.7.10 tng Python kat o xpwuatiopdg
T0U KWOIKa akoAouBei 1o IDLE tng Python.

To oAhokAnpwpévo nepBaMov avantwgng npoypapudtwy IDLE (Integrated
Development Environment) tng Python €ival éva dwpedv npdypappa nou ynopoUue
€UKOAO VO €YKATAOTACOUE OTOV UMOAOYLOTA pag, kateBAadoviag Kat EKTEAWVTAG 10
KatdAnAo apxeio, avaloya pe 1o Aettoupytkd aUoTNA TOU UMOAOYLOTA pag, Kla Kat
eivat 6laBéao yla didpopa Asttoupylka cuathpata, 6nwg MS Windows, Linux, MAC
oS X.

3.1.1 Eykatdotaon yia Asttoupytké giotnua Linux

Apxikd eAéyxoupe nola €kdoon eival hdn eykateatnpévn, apou o apKetéG davo-
MEG Linux 1o npoypappatiotikd neptBaiov ing Python eival nposykateotnpévo. Av
dev eival, 161€ pnopoUpe va XxpnolPonothooupe 1o anoBethplo AoylopikoU (Software
Centre) yla tnv eykatdotach Tou.
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3.1.2 Eykatdotaon IDLE Python yia Microsoft Windows

To npoypappatiotiké neptBarov IDLE sival StaBéoipo otov enionpo SiKTtuako téno
unootnpgng ing yAwoaoag Python https://www.python.org/. Apxikd eni\éyoupe tnv
ékboon NG yYAwaooag (2.7.10), petapoptvoupe 1o KAatdMnAo apxeio, avdloya pe Tnv
ékboan twv Windows Kat 10 eykaBLoTape EKTEAWVTIAG TO OTOV UMOAOYLOTA Kal ano-
dexopevVOL TOUG NPOTEIVOPEVOUG OPOUG. LTN OUVEXELD EAEYXOUME av £ylVvE OWOTA N
eykatdotaon. TéAog, avoiyoupe 10 pevou enhoywv wg e€EAG: Evap&n— OAa ta npo-
ypdppata— Python— kat eni\éyoupe IDLE (elkéva 3.1).

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

Enwéyovtag IDLE pe to novriki, Eekivdel n ektéAeon Tou NpoypappatiotitkoU nepLlBAa-
AovTog Kat avoiyel éva napdBupo oto péco tng 086vng. Twpa, pnopolue dueaa va
Eekwvhooupe va NANKTpoAoyoUE T0 NPWTOo Pag Nnpdypauua, apkei va ypdyoupe thv
KatdAANnAn evioAn dinAa ota tpia cUpBoAa >>>.

To Python Shell givat pépog 1ou oAokAnpwpévou neptBAAAoviog NpoypapHatiopoU
KaL ouolaoTikd enttpénel Tn ouyypapn KaBe evioAng exwptotd (n evioAh akoAouBei
petd ta tpia oUpBoAa >>>) Kat tnv duean ektéAeoh NG e th BonBela tou Slepunveu-
Th ™G YAWOoag.

Apactnpiétnta. To npwto pag npdypappa

Ag dokipdooupe va dnploupyNOOUPE To NPWTO Pag NPOYPAPHA PE OTOXO VA EPPavL-
otel atnv 086vn ToU UNOAOYLOTA TO PHAVUMA XalPETLOHOoU: «Xaipe, koopel». [Na 1o Npo-
Ypappa pag Ba xpnolgonothooupe tnv €VvioAn epgaviong print, pua eviohn €§édou
Me tn duvatdétnta va epgaviotei otnv £€€0do tou unoAoyloth (086vn) éva phvupa h 10
anotéAeopa plag npagng.
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>>> print "Xaipe, kéope!"
Xaipe, k6ope!

Na tnv anoBhkeuon tng epyaciag pag otnv Python, npénetl va xpnotgonolthooupe
ané to optdévtio pevouU, oto ndvw PéPog tou napabupou, 1o File—>Save As (Apxeio,
anoBhkeuon wg) divovtag éva dvopa oto Npwto pag autd npdypaupa. Eivat xphopo
va pudgoupe éva pdakeo, dnou ekel Ba anoBnkeUoupe 6Aa pag ta npoypdupata. 1o
pakeAo prnopoUpe yla napddelypa va dwooupe 1o 6vopa «Aoknoelg oe Python». Av
BéAoupe apydtepa va ene€epyactoUpe h/KalL va eKTEAEOOUE TO NPOYPAME pag and
10 pevou File en\éyoupe dvotypa (Open), Bpiokoupe 1o 6vopa tou apxeiou Kat 1o
enkéyoupe. H Python 6ivel ota npoypdupata tnv KatdAngn .py.

Otav Ba ypagoupe peyaAUtepa npoypdppata Ba xpnoonoloUpe Tov enefepyaoth
KWOKa (editor) nou pag npoopépel 10 NPoypappatioTiké neptBaAov IDLE yia olvia-
&n kwbdika kat ene€epyaaia. H 6iadikaoia éxel wg e€AG:

* and 1o pevou enthoywv File— Avolyua véou apxeiou (New File)
e gUvtagn Tou KWHIKa Tou NPoypappatog
* anoBAKeuon tou Npoypdpuatog (Save, dvoua apxeiou pe KatdAngn .py)

* ektéAeon tou npoypdupatog and v enthoyh Run—>Run Module (A natdpe 1o
nAAKTpo F5), eppdvion twv anoteAeopdtwy oto Python Shell.

3.2 MetaBAntég Kat tonot 6edopévawv
3.2.1 Tdnot 6ebopévwv

To npoéypappa “Xaipe_Koope" Atav apketd anAd. Ltnv npaypatukotnta €va npoypay-
Ha enefepydletal Sedopéva ta onoia pnopel va ivat anoBnkeupéva otn PvApn Tou
unoAoyloth, oto okAnpo 6ioko h og KANolo AAAo anoBnkKeuTikd pETo, M N gloaywyn
T0U¢ Yivetal and 1o NANKTIPoAdyLlo M Kamnola AN cuokeuh €l066ou (yla napadelyua
barcode reader). Ot tGnot 6edopévwv npoadlopifouv tov tpdno napdotaong twv de-
dopévav eowteptkd otov unoAoyloth KabBwg Kat 1o €idog tng enefepyaaiag toug and
Tov unoAoytoth. Xtnv Python &€ &nAdvoupe pntd 1t tuno dedopévwv xpnaotlponolou-
ME.

Ztnv Python xapaktnpiotikoi tunot dedopévwy eival ot apiBpoi, ot Aoyikoi (booleans)
Kat ot cupBoAoaelpég (h aApaplBunTika strings)
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Ot apBpoi otnv Python ival kupiwg tpldv tinwv: 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’ 1a&n).

MNapabeiypata

e 0 apBuég 3 anotelei napadelypa aképatou (Kat ival anAd évag aképalog apio-
HOG).
e Ot 3.14 kat 28.2E-5, énou 10 oUPBoAo E &nAwvel duvaun tou 10, gival napa-

delypata apBudyv Kivnthg unodiactoAng (h floats yua cuvtopia). Xe auth tnv
nepintwon, 1o 28.2E-5 onpaivel 28.2 * 10,

e 0 apBudg (-2+3j) anoteAei napddetypa pyadikot aptBuod.

0 Noyikég 10nog (boolean) éxel pévo 600 Tég, tnv Twh True (AANBAG) Kat Tn Th
False (Weubng) kat €xel akond Tnv Kataypa-@h Tou anoteAE0PaTog VoG EAEyXOU.

OL oupBoAooelpég cival Ya akohouBia and xapaktnpeg Kat pnopei va anoteAeital
ané neplacdtepeg anod pia Aé€ewg. Mapddeypa "Kainpépa o dAoug”. Ou A€€eLg pno-
pouv va eivat otnv EMnvikh Mwaooa, otnv AyyAikh h o€ KdBe yAwooa nou unoatn-
piCetal ané 1o npdtuno Unicode. MnopoUpe va opicoupe pia cupBoAooslpd pe pova
€l0aywyLKd, yla napddewypa ‘Thpepa eivat gia nAtdAouotn pépal’ A pe SINAG €l00-
YwYLka "Xhpepa givat pia nAdAouotn pépal”, ala oxt avapikta. Me 6,1 Eekvape Ba
npé€neL NAAL va KAEiVOUE.

‘Onwg Ba 6oupe kat og endpEVN evOTNTa avapeoa oTiG TIHEG KABe tunou dedopévav
HnopouUpe va Kavoupe dldpopeg npagelg xpnaLUonoLwviag Toug aviioTolxoug TeAe-
0T€G (oUpBoAa). MNa napddetypa 34 + 56 A 3.14*8.

3.2.2 MetaBAntég

ApKeTEG popég, o€ €va npdypappa anatteitat va anoBnkelooupe Npoowplva Kanota
bedopéva atn pvhpn tou unoloyloth. Na 1o okond autd xpnatgonoloUE TIG HETa-
BAntég.

Apaotnpiétnta epnédwang

MnopoUpe va NapopoLldcoupe LG HETABANTEG, pe TG BAKEG yLa LG KAPTEG o€ €va nop-
TOPOAL Ze KABe BhKn pnopoUpe va Bdloupe npoowptvd pia KApPTa. Ltn guvéxela
HNopoUpE va avIiKataoTAooUE TNV KApTa Pe pia dAANn. KdBe popd dpw¢ pnopoupe
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va Badhoupe o€ kABe Bhkn poévo pia kapta. Ot KApTeG pnopoUv va eival SLaPoPETIKWY
nwv. Kdpteg enayyeAMaTIKEG, KAPTEG MIOTWTLKEG, KApteg supermarket. KaBe tunog
Kaptag €xel dapopetikég TIpEG. ‘EtoL atov 10no Kaptwv “enayyeAHaTKES" pnopoUpe
VA €XOUHE TG TIHEG USPAUANIKOG, KOPHWTAPLO, PWTOTUNIES K.4.

Mapoépola, ot petaBAnTéG oTov Npoypaupatiopd avilotoxoUv 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 diapopoug tunoug dedopévwv.
Me tov épo Tih evvooUpe pla akohouBia and bit (0,1) n onoia eppnvedetal cUppwva
Me kdnotov tuno dedopévwy. Eival duvatd n idia akoAouBia and bits va éxel Srapope-
KN gppnveia avaloya pe tov 1ino dedopévay Tou onoiou eppnvedetat. Ot petaBAn-
T€¢ Xpnouuelouy, wote eUKOAa va pnopoUpe va €xoupe npoéaBacn oto neplexduevod
T0UG. To neplexdpevo autd Bpioketal npoowptva anoBnkeupévo otn BEon pvApNg
TOU UNOAOYLOTA nou €xeL deopeuTel yia th getaBANTh auth.

H yAwooa Python napéxet eviunwolakég evaAaKTKEG duvatdtnteg EKPpaong yla tn
Saxeipion petaBAntwv nou dleukoAUvouv Tov NPoypPappatioth. [ia tn xpnaowonoinon
Hlag getaBAnTAG Sev anawteitat n SAAwONA tng, evid pnopei va ekxwphaoupe dlapope-
TKOUG TUNOUG TIHWY, ONwG akéPaleG, KIVNTAG unodlactoAng, cupBoAooELpE.
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3.2.3 Ekxwpnon THAG o€ HeTABANTA KAl EUPAVION TOU NEPLEXOUEVOU TNG

Ma va xpnotgornothooupe pla getaBANTA, xpetaddpaote va g dwooupe éva 6voua
KOl 0TN OUVEXELD Va TNG EKXWPACTOoUE Kdnota Tin. Xtn yAwaoa Python undpxouv
oplopévol Kaveveg nou npénel va akoAouBhaooupe yla va dwaooupe €va 6vopa o€
Hia getaBAnth. ZuvnBioupe va divoupe €va dvopa oxetkd e 1o €idog tng petaBAn-
TG PE AaTIVIKOUG XapaKTApeG, nou pnopei va cuvodeletal and kanotov aptBué. MNa
napdadeypa, onomal, onoma_2, timi, mesi_timi, embado K.4. Ztnv Python ev ent-
Tpénetal va ekvape 1o dvopa plag petaBAnTAG Ye apBud, v Ba npénel va eipaote
BéBatol 611 10 6vopa ¢ eival dpolo pe KANOLO 6VOUa EVOWHATWHEVNG GUVAPTNONG N
EVIOANG.

["a va ekxwphooupe pla TiPh o PetaBANTh xpnotponotoUpe 1o oUPBoAo « = ». [po-
ooxn! 1o oUpBoAo auto d¢ eival to i6lo pe to oUuBoAo Tng LWWdTNTAg MOU XPNOLUOMOoL-
oUpe ota gadnpatikd. To «=» onpaivel 61t divoupe otn PetaBANTA pLa TP evog TUnou
bedopévwv nou sival anoBnkeupévn oe pia B€on pvApng. H petaBAnth Asttoupyel
w¢ avagopd atnv tph auth. Na napddeypa a=234 onpaivel 61t n yetaBAnth a ava-
Qépetal otnv TP 234 (aképalog aptBudg) nou eival anoBnkeupévn otn PVAKN TOU
unoAoyLoth.

Av B¢éhoupe va eppavicoupe TV PN TNG HETABANTAG, TOTE PNOopPoUpE va XPNGOLHOo-
nothooupe tnv evioAn print padi pe to 6vopa tng petaBANTAG (yia 1o nponyoUpevo
napddelypa n evioAn print a Ba epavicel otnv 086vn 234).

Apaotnpiétnta epnédwaong
MNewpapartioteite pe 1a napakdtw napadsiyuata:

>>>x =10 # ekxwpei tnv aképata Tiph 10 oto x
>>> print x  # epeavilel 10 neplexdpeVo TG X

10

>>> X=X+15

# npooBéteL oto neplexdpevo tnG X Tov aképato 15 Kal To anoTtéAEopa T0 EKXwWPEL
€avad otn x

>>> print x
25
>>> x=x *0.1

# noManAaotadel oto véo NepLeXOPEVO TNG X ToV aplBud Kvntng unodlaotoAng
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0.1 kat to # anotéAeopa, nou givat nAéov aptBudg Kvntng unodLaoToAAG, TO EK-
xwpei Eava otn x.

>>> print x

25

>>> print x*100
250.0

>>> onoma = "Mupt” # ekxwpel tnv Twh TG cupBoAooelpdg Muptw otn
petaBANth onoma

>>> print onoma

Muptw

>>> metavlitil=metavliti2=metavliti3=15

# noA\anAn ekxwpnon tng Tung 15 o€ 1pelg petaBAntég
>>>X,y=10,18 # aviaMayh THV Twv X, y

>>> print X,y

1020

>>>X,Y,z=10, 20, “Mdywa” # ekxwpel nv 1ph 10 otn x, v th 20 otn y Kat
v tph Mdyla otn z.

>>> print X,y,z

10 20 Mdyta

>>> print 'KaAnpépa’ + z
KaAnpépa Mayla
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3.2.4 Apaotnpidtnieg - AOKNOELS
Aoknon 1

‘Eotw 611 éxoupe T PHETABANTA X PE NepLexdpevo tov akEpato apBuod 12 kat tn peta-
BANTA y he neplexdpevo tov aképato aplBud 20. Xpnoiponowwvtag éva unoAoyLoTiké
@UMN\O, avtlotoxnaote Tn YetaBAnth x oto kel pe dledBuvan B(2) kal ekxwphote (oto
KeMi) tnv tpéxouca aképata Tiph tng 12 (neplexdpevo). Mapdpola, aviloToxNoTE TN
HETaBANTA y oTo KeAl pe iedBuvan B(3) kat ekxwphote (0To KeAi) Tnv Tpéxouca aké-
pata ©n 20 (nepiexdpevo). MNpoonabhote va aviipetabéoete TG TPEG AUTEG, WOTE N
petaBANTA X, otn B€on B(2), va ndpet th T tng getaBANTAG y Kat n petaBAntA y, otn
B€on B(3), tTnv Tiph TN PetaBANTAG X.

2tn ouvéxela neplypdyte, ye Bhpata, tn Stadikacia pe puokn yAwoaoa. lNpoonabhote
va YPAWeTe 11§ KATAMNAEG EVIOAEG eKXwpnong o€ YAwaoaoa Python, woate va dwoete
TIG UPXIKEG TIHEG OTLG METABANTEG X, Y KAl TN GUVEXELD va avTlETaBéoete TG TIHEG
TOUG,.

rulnthate otnv td€n, avaAuovtag ta cupnepdopatd aag, ya 1o Baolkd 1pdno nou
Agttoupyouv ot PeTaBANTEG o€ ox€an Pe TN PUvApN Tou unoAoytoth. [MpdoBeteg 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 pia anin ypaupn oxoAiwyv tng apeokeiag oag (npoooxn va Eekivael
pe #).

* Na opotei n petaBAnth arithmos, nou va nepéxet v th 1.234 (aptBuédg Ki-
vNTNG unodSlaoTtoAAg).

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

* Na eppaviotolv otnv 086vn ol TiPEG Twv petaBAntwv arithmos, arithmos_
tetragwno.

* Na oplotei n petaBAnth logikh nou va nepiéxet tnv tipn 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€ auvduaoud Pe Toug TEAEOTEG AoyIKWY Npdewy,
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onwg ywa 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
>>> print arithmos, arithmos_tetragwno
AnotéAeopa atnv 08dvn: 1.234 1.522756
>>> logikh = True

>>> print logikh

AnotéAeopa otnv 08évn: True

>>> paixnidia =10

>>> paixnidia == 8

False

>>> paixnidia == 8 or paixnidia == 10
True

>>> not paixnidia == 8

True

>>> paixnidia >=8

True

>>> paixnidia =8

True

>>> paixnidia <=8

False

rudnthote atnv Ta€n yla tn xphon twv Aoykwyv npdfewv not, or kKat and, kaBwg Kat
yla Toug AoyLlkoUg teAeotég oUykplong. Ouate évav nivaka pe 6Aoug Toug aplBuntt-
KOUG TEAEOTEG, TOUG AOYLIKOUG TEAEOTEG GUYKPLONG Kal TOUG TEAEOTEG AOYIKWV Npdge-
WV, GNUELVOVTAG, €V OUVIOMia Kal dinAa and KABe teAeoth, TL KAVEL 0 KaBévag,.
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Apactnpiétnta 1. Autoa€loAdynong

H dpaotnpldtnta auth okoneuel o€ autoafloAdynon, oXETLKA Pe ToUG TUnoug dedopé-
VWV KaL TLG JETaBANTEG.

Apaotnpiétnta 2. UM autoaloAéynong

Kataypayete otn 6e€1d othAn tou nivaka 1t nwotelete 6t Ba eppaviotel atnv 0086-
VN, HETA TNV EKTEAEON TWV NAPAKATW NPOYPAUHATWY. XTN CUVEXELD, ENAANBEUOTE TIG
anavinoelg 0ag, EKTEAWVTAG 1a npoypdupata péoa and 1o neptBaAov tng yAwaooag
Python.

MNpoypaupata AnoteAéopata atnv 086vn

x =45
x=455
print x

print X + X

x="Muptw’
y = "BaciAn”
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”
printx, y

[47]



Apxec lNpoypapuariouou YnoAoyiotwyv

X, Y, z="EAeuBepia’, "Tétpog”, 2
printx,y, z
printx,y*z

X,y=8,12
printx,y

Ma oulhtnon otny 1d€n
a=010

printa

IMa gulAtnon otnv ta§n
a =0xA

print a

3.3 Baolkég evioAég, teAeoTEG, aplBUNTIKEG Kal AoylkEG nNpageLg

2tnv napdypago auth napabétoupe cuvonTikd TG BaolkEG eVIOAEG, TOUG TEAEOTEG Kal
TG apBuNTKEG Kal AoylkEG Npagelg tng yhwaooag Python.

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

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

P Q PandQ 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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Apactnpiétnta. Eunédwon Baoikwyv otowxeiwyv evatntag
LUMNANPWOTE KATAAANAa Tov napakatw nivaka.

LInV aploteph otnAn napouactadetal gia npdgn nou npéneL va eKTEAEOTEL 0TOV UNOAo-
YLOTA XPNGLUONOoLWVIAg T0 NPOoYPARHaToTike neptBdAov ing yAwoaoag Python.

* Apxika va gupgnAnpwBei n peoaia othAn e Ta anoteA€oPaTa Nou NIoTEUETE OTL
Ba eppaviatoldv otnv 088vn Tou UNoAoyLoTh PETE Thy eKTEAECN ThG NPAENG.

¢ Na yivel enaAnBeuon twv anoteAeoPdTwy Nou cUPNANPWBNKav NANKTIPOAOYW-
V1ag Kal eKTEAwvTag KaBe npd&n Eexwplotd péoa oto neptBArlov tng yAwooag
Python.

Mpagerg Avapevopevo anotéAeopa | AnotéAeopa otnv 086vn

2+3

3560-130

5*3+2

5*B+2)

5*(3+2)/10

3*375/15

52

34
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Epwtioelg epnédwaong evotntag

Ané 1a napandvw, notot MoTeVETE OTL €ival oL Baolkol Kavoveg yla tnv npotepatdtnta
Twv npd€ewv atn yAwooa Python; Znuewote 11 anavinoeLg oTig KEVES YPAUHEG Mou
akoAouBouv.

Moot ot Baoikoi apiBuntikoi teAeotéG Nou xpnaotgonotouviat otnv Python; Mowa npd-
€n Kavel o KaBévag and autolg; LNPELWOTE TIG ANAVIACELG 0aG OTIG KEVEG YPAMMES
nou akoAouBouv.

3.3.1 Baolkég eviolég

2T1G nponyoUHeveG napaypd@oug napouctdotnkav HePLKEG and TG Baalkég eVIOAEG
¢ yAwaooag Python.

["a tnv eppavion Tty otnv 08évn Tou UNOAOYLOTA XpNOLPOMOLOUKE TNV EVIOAN print,
M€ NOLKIAEG HopPEG, dnwc: print dvopa_petaBAntAg, h print aptBudg, h print ‘oupBo-
Aooglpd’, h print onoma_petaBANTAG (teAeaTAC) aplBudg

"o tnv eKxwpnaon TPAG € pia YeTaBANTA XPNOLUONOLOULE TO «=», € HOPPA: OVO-
Ha_petaBAnTAG=Tiun PeTaBANTAG.

IXETIKA PE TNV €l0aywyh TIPAG o€ pla petaBAnth ané to NAnKTIpoAdylo -katdota-
on énou avapével and 1o Xxphotn va €lodyet pla Tuh and to NANKTIpoASyLo- n oroia
anodidetal autdépata atn petaBAntA, xpnatdonotoUpe dUo BaolkéG ouvaptnaeLg: Th
input() kat tnv raw_input().

‘Ovopa_petaBAnthg= input()
X = input("Awoe évav aplBué: ")
Av Béhoupe va elodyoups éva aA@aplBuUNTIkd, XpNoLUonoloUUE TNV eVIOAA raw_input:

name = raw_input(“Awoe 1o évoud oou : ")
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evika, 6,1l ewodyetal pe T raw_input Bewpeital autépata aAaplBuntikd, evw n
input npoonaBei va to unoAoyioet. Na napddetypa av dwooupe otnv input 10 dvopa
Mla petaBANThG Ba entotpéyel 10 Neplexduevo TNG PETABANTAG.

I"la tnv eloaywyn oxoAiwv -kKatdotaon 6nou PnopoUe va €l.0dyoups eNe€nynpatika
ox6Awa ato npdypappd pag- BEtoupe pnpoatd and 1o Keipevo, 1o aUuBoAo #. Me autd
Tov Tpéno 6tav kanotog Oet 1o NPdypaupd pag, Ba KataAdBel nio eUKOAa TL akpLBWwG
KAVEL KAl NG OKEPTAKAE va 10 PTLAEOUE.

3.4 Baowkég ouvaptioel (evowpatwpéveg)

H Python napéxel Yia nNoKINia eVOWHATWHEVWV OUVAPTAGEWVY OL OMNoiEG PETATPE-
nouv TPEG and évav tuno o€ €vav dAo.

Apaotnpiétnta epnédwong
210 neptBdMov ing yAwoaoag Python, enaAnBeUote ta napakdtw:
* H guvaptnon float() petatpénel akepaioug Kat oupBoAooelpég oe dekadikolg
apBpoug.
e H guvdptnon int() 6éxetal onoladhnote T Kat tn YETATPENEL O AKEPQALD, KO-
Bovtag ta 6ekadikd yneia, av undpxouv

* H ouvdptnon abs() entotpépel tnv anéAuth tun evog aplBpod.
e H pow(a,b) eniotpépel Tn 6Uvapn tou a uywpévn ato B.
¢ H divmod(x,y) eniotpépel 1o nnAiko Kat 1o undAotno ng Slaipeong x/y.

>>> float(10)

10.0

>>> int(5.678)

5

>>> abs(-45)

45

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

>>> pow (2,3)

8
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Apketég popég ouvnBioupe, av BéAoupe va dlaBdooupe and 1o NANKTpoAdyLo évav
aképato apBuo padi pe tn ouvdptnon input(), va xpnatdonotoUpe Kat T guvaptnon
int()

a=int(input('Ac>oge éva apBuo :'))

MNapadeypa

>>> a=int(input('Adog évav aképato aplBué: ')

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

>>> print a

2345  # epgavidetal n aképata Tun tou aptBuou anokdéntoviag ta dekadikd yngpia

Apaotnpiétnta evétntag

YupBouAeuteite tn BonBela Tou NpoypPaUHATIOTIKOU NEPLBANOVTOG KAl NELPAUATIOTEL-
TE NEPLOOOTEPO HE TIG EVOWHATWHEVEG OUVAPTACELG MoU Napéxel n yAwaoa Python.

H yAwooa Python &waBétel pia MaBnuatkhn povada Aoyopikou (math module) n
onoia NepLEXEL TIG NEPLOCOTEPO YVWOTEG HaBnpatikéG ouvapthoelg. Mia povada n
apBpwpa Aoytopikou (module) eival éva apxeio 1o onoio nepléxel pla culoyn and
OXEUKEG ouvapthoelG. MpotoU xpnotponothooupe pla povdada, npénel va tnv €10a-
Youpe: >>> import math.

lNa va éxoupe NpdéoBaon o pia and 1§ cuvapthoelg, Ba npénel va npoobdlopicoupe
10 6vopa NG Hovddag Kat 1o dvopa tng ouvdptnong Xxwplopéva pe pia tedeia. Auth n
Hop@h ovopddetal cupBoAlopdg pe teleia (dot notation). Ag 6oUpe éva napddetypa
yla th guvdptnon tetpaywvikh pida sqrt().

>>>import math

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

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

>>> print X
3.14159265359
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Ekt6¢ and g evowpatwpéveg BiBAoBAKeG (Hovadeg) ouvapthogwy nou nephauBa-
vovtat atn YAwaoa Python, pnopei kaveig va Bpet atoug SiktuakoUg T6noug unooth-
pLENG tnG YAwooag Kat e€wTePLKEG Povadeg AoylopikoU pe nAnBwpa entnAéov ou-
vapthcewy yua th dnpoupyia nokiwv npoypappdtwy. Xapakinplotkd napddetyua
eival ta projects yla tn dnploupyia ypa@ikwyv Kat naxvidiwv pe éva odvoAo npo-
o0Betwv ouvapthoswy Kal €T0LoU AOYLOMLKOU. XT0 €ndpevo Ke@daAato Ba pdBoupe
va dnpoupyoUpe TG BIKEG pag ouvaptnoelg. e enduevo kKe@aAalo Ba doupe eniong,
dlapopa napadeiypata and £roipeg BiBALOBAKEG AoylOHIKOU, yla va UAOMOLOUKE eA-
KUOTIKA npoypdupata oto xphatn.

3.5 Aopn npoypdupatog Kat KaAEG NPAKTKEG

Xtn dpaoctnplotnta nou akoAouBei kat otn d€§ld othAn tou nivaka, epgavidetat pia
KAaolkh dopnh evag npoypdupatog o€ Python. Mapdt dev eivat avaykaio, eival 1diai-
TEPA XPAOLHUO HE TN Hopph oxoAiwv, drou Eekivape pe to oupBoAo #, va divoupe €va
XAPAKTINPLOTIKG TITAO 01O NPOYpPaUpa Kal va npocBEToups, 6nou Kpivoupe XpAoLuo,
ene§nynpatika oxoAa péoa otov Kwdika. Xpetaletal dlaitepn npoooxn ota Keva dia-
OTAMATA NPV TIG EVIOAEG, KaBwG, 6nw¢ Ba doUpe ato endpevo kepdaAato, n Python ta
xpnatyonolei ya va opiogt opddeg eviohwyv. Enléyoupe Toug KatdAANAoUG TEAEOTEG
Kal xpnotgonotoU e Ta idla eloaywylkd, dnAadh povd eloaywytkd pe povd kat dunAd
€L0AYWYLKA PE BINAQ.

Apactnpiétnta. YAonoinan anAouU npoypdupatog o€ Python

Na ypagei aAyépiBuog nou va unoAoyiel kat va ektunwvel 10 epBado tprywvou Bd-
ong 10 kat Uyoug 15. To epBado bivetat and tov tuno E= (B*u)/2. Ltn ouvéxela va ypa-
el npdypappa nou va ulonolei Tov adyépiBuo euBadd tplycdvou oe yawaaoa Python.
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Weubokwbikag

AAy6p1Buog EpBadd_Tprywvou

BAXH«< 10

YWOLZ« 15

EMBAAO+« (BAXH*YWOZ)/2

Ektinwoe «TO EMBAAO TOY TPIFTQNOY EINAIL:», EMBAAO
TEAOZ EpBadd_Tprywvou

Mpdypappa og Python

# YMOAOINIXMOZ TOY EMBAAQY TPIFQNOY

BASH =10

YPSOS =15

EMBADO = (BASH * YPS0S)/ 2

print TO EMBAAO TOY TPIFQONOY EINAI: ', EMBADO
AnotéAeopa otnv 0B8dvn:

TO EMBAAO TOY TPIFQNOQY EINAI: 75

Na ypagei aAydpiBuog Kat 1o avtiotowxo npdypappa os yAwooa Python, nou va uno-
AoyiCeL o epBado terpaywvou nAeupdq a. To npdypappa va dtaBadel and 1o NANKTpo-
Adylo 10 PhKog NG NAgUpdq a, {ntwvtag and 1o XpAoTN va 10 NANKTIPOAOYNOEL. LT
ouvéxela va unohoyidel 1o epuBaddv tou TETpaywVvou Kat va eppavidel 1o anotéAeopa
otnv 084vn pe 10 avdloyo phvua.
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3.6 Awbikacia ouyypapng, HETAPPACGNG KAl EKTEAEONG NPOYPAHHATOG
3.6.1 Aweppnvéag Kat HETAYAWTILOTAG

Otav ypdwoupe Kwdika og HopPh KELWEVOU, YLa va UNopE€oEL va EKTEAEOTEL OTOV UMo-
Aoyloth, Ba npénel va petatpanei oe yAwooa ynxavhg nou givat katavonth and v
Kevipikh Movada Ene€epyaciag (CPU) tou unoloyloth. Ta npoypdupata nou peta-
TPEMOUV TIG EVIOAEG Hag, HnopoUv va Xwplatolv o€ 600 Katnyopieg:

* 0T0UG HETayAwTTLoTéG (compilers) Kat
* gtouq Sleppnveig (interpreters).

‘Evag dieppnveutng StaBadel kat eA€yxel pia evioAn Tn @opd, Tnv ekteAel Kat HETA Npo-
xwpaet otnv endpevn. Evag petayAwttothg dtaBadel oAdkAnpo 1o npdypappa Kat 10
petappadel, npwv Eekvhoel n eKTéAeah Tou. e autd 1o NAaiolo, To Npdypappa uynAou
ennédou ovopddetal nnyaiog Kwdikag (source code) Kat otn yevikh nepintwon, 10
petappacpévo npdypappa ovopdletal ekteAéatpo (executable). Otav éva npdypaupa
petayAwrttiotel, pnopei va ekteheatel enavelAnppéva, Xxwpic nepattépw petdppaacn.

H Python anoteAel yAdwooa pe duvatdtnta ta npoypdupatd tng va ekteholvial anod
dleppnveuth. Yndpxouv duo tpdnol xphong tou dlepunveuth: Sladpactikin Aettoup-
yia (interactive mode) kat oevaplaki Aettoupyia (script mode). Ltn 6iadpactikn Aet-
Toupyia, nAnKtpoAoyoUpue npoypdupata ae Python kat o dieppunveuthg epgpavilel 1o
anotéAeopa:

>>> 15+ 1
16

To oUuBoAo >>> eival o npotponéag (prompt) mou xpnaotyonolei o SlepUNVEUTAG yla
va unodeiel ot eival £1opog. Otav nAnktpoAoyhooupe 15 + 1, o Slepunveutng eAéy-
XeL TNV éKPpaacn, tn petappddlel wate va ekteleotel kat otnv 08évn gugavidetal 1o
anotéAeopa 16. EvaMaktkd, pnopoUpe va anoBnkelooupe Kwdika o€ éva pakeAo
KOl va XpNOLonotNoouE To SLleppnveuTh yia va eKTEAETEL Ta NEPLEXOEVA TOU PAKE-
Aou. H duadikacia auth ovopddetal oevdpio.
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3.6.2 Eidn opalpdtwv otov npoypappatiopsd

Xe éva npdypappa pnopouv va cupBouv dlapopwy 16wV opaApata Kat givat xpn-
Olo va yivel dudkpion petagl toug, NPoKeLUévoU va PNopoUE va Ta evioniooups
ypnyopodtepa:

* Ta ouvtaktika Aaén, nou napdyovtat and tnv Python étav dieppnvelel Tov nn-
yaio Kdika. ZuvABwg, unodeikviouy 611 undpxetl kanolo AdBog otn ouvtagn tng
€VIOANG. X€ auth tnv NepinTwon o dleppunveuthg epgpavidel KaTGANAo dlayvwoTt-
K6 JAvVUpQ, To oroio SleukoAUveL Tov evioniopod Kat th 616pBwaon Tou CUVTAKTIKOU
AdBoug, 6nw¢ paivetal Napakdtw:

>>> print “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
>>> print “1” + “007"
1007
>>> print 1 + 007
8

e Ta opdApata xpdvou ektéleong nou napdyovial and 1o dieppnveutn, av NdeL
KAt otpaBd katd nv ektéAeon tou Npoypdupatog. Ta neploodtepa pnvipata
QUTWV TwV OPAAPATWY NEPLEXOUV NANPOPOPIEG OXETIKA HE T0 NoU ouvEBN T0
opAaApa Kal 1t ouvapthaoelg ektehouvtav. MNapadelypa: €€aviAnBnke n pvhpn,
bev €ylve 0woTOG XELPLOPOG Kal anatteitat anewpog xpovogs K.4.

¢ Ta onpaciohoytkd n Aoylka opdaApata nou anoteAoUv NpoBAApata ag éva npo-
ypappa 1o onoio Tpéxel xwpig va napdyel kanowo pAvupa AdBoug, aMda bev
Kavel autd nou Ba énpene. Auth eival n duokoAdtepn Katnyopia o@aApdtwy,
kaBwg npénel va datpéfoupe NOAEG PopEG GAo To NPOYPaAUHA, YPARKA NPOG
YPOMMA, yla va kataAdBoupe nou €xel yivel Aoykd AdBog. MNMapddetyua: 1o ano-
1éAeopa and tov urnoAoylopd plag oepdg npdgewy dev eival 1o avapevépevo,
KaBw¢ anod6Bnke AdBog n aelpd Twv Npdgewv.
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Mepikd ouvnBlopéva guvtaktikd Adon, nou xpeladetal va NPOCEXOULE:

* Kepahaia avti pikpd ypappata. H Python noAéG popég 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 6t eivat n evioAn print.

e Aev npénel va pnepdevoupe dNAG loaywylkd e povd. Otav avoiyoupe swoa-
YWYIKA, npénet va kKAeivoupe pe 1a dpotd toug (Hova pe povd, SinAd pe SinAd).
* Aev npénet va pnepdeUoupe TNV KATw _ PE TN pecaia - navAa.

¢ Na ano@eUyoupe va xpnatgonoloUpe EMNVIKOUG XapaKTNPEG e AATVIKOUG oTa
ovopata peTaBANTwY.

e ‘Otav avoiyoupe napevBéoelg, Npénel va TG KAeivoupe e To avtiotoxo cUpBoAo

0.0.00.

* |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 ypdpou-
ME TNV EVIOAN 0wOoTA.

e [Ipénet va divoupe 1Blaitepn npogoxn atnv Nepintwon Nou JETAPEPOUPE ETO0L-
Mo Kwdika and diapopetikég ekboaelg tng Python, énwg and t 2 otnv 3, dudul
HETagU Twv eKOOOEWV UNAPXOUV BLAPOPEG OE OPLOPEVEG EVIOAEG, WG MPOG TN
ouvtagn.

3.7 Epwtnhoelg

o

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

3.
4
5

lNoloug BaokoUg tunoug aptBpwyv unootnpilel n yAwooa Python;

. Tutipég pnopoUv va ndpouv ot Aoyikoi (boolean) tinot debopévawy;
. Mota evioAn tng yAwaoag Python xpnatonotoUpe yia va epggavicoupe éva yhvupa

otnv 084vn Tou unNoAoyLath;
Moo cUPBoAo xpnotponoloUpe yia va 8WOoUKE HLa TLHA O€ Jia JeTaBANTA;

7. Mowa Baowkn Aettoupyia exteAei o Sleppunveutng tng yAwoaoag Python;

Tudlapopd €xel o Sleppnveutng and 1o HETAYAWTILOTA O€ Jia YAWOooa npoypaypa-
TlopoU;

. MNota €idn opaAipdrwyv pnopei va cuvavihooupe o€ éva NPOypPapua;
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4. ANyoplBHIKEG HOpEG

Ltéxol
Metd tn peAétn tou ke@alaiou Ba pnopoUpe va:

e enIAéyoupe Kalva xpnatponoloUpe BaolkEG aAyoplBUIkEG Hopég, 6nwg TNV aKo-
AouBia, tnv en\oyn, tnv enavainyn.

e uhonoloUupe dedopévoug anioug alydpiBuoug o npoypdupata otn yAwoaoa
npoypauuatiopou Python.

e nnegnyoUpe tn Acttoupyia THAPATOG KWOIKA TNG YAWOOAG NPOoyPAHHatiopoU
Python.

e opifoupe TG BIKEG pag oUVAPTATELG Kal va TG alonotoUpe yla tnv eniAucn npo-
BANpdtwv.

Aé€erc kKAedL1a
AAyoplBuIKEG BopEg, akoAouBia, dopnh enthoyng, Soph enavdAnyng, CUVAPTACELG.
Ewoaywynh

L10 KePAAalo autd Ba éxoupe TNV eukalpia va e§olkelwBoUPE PE TIG OAYOPLBUIKEG
dopég kal va ulonothooupe nio ouvBeta npoypduuata, XpPNOLHONOLWVTAG TG avii-
otoxeg Hopég otn yAwooa npoypappatiopoU Python. 'Eva npdypappa AapBdvel be-
dopéva wg eioodo, ta enefepydletal cUPPWVA PE TIG EVIOAEG NMOU NEPLEXEL KAL OTN
ouvéxela enoTpEPeL Ta anoteAéopata. Mnopei 6nhadn va napopotactei pe pla ou-
viayh payelpépatog, érnou apxikd ntdel 1a Baokd UAkd, Ta ene€epydadetal cUupwva
M€ TN ouvtayh Kat eNotpéPel 10 payelpepévo anotéheopa. Etal, ta Baolkd xapaktnpt-
oTkd €vog npoypdupatog eivat:

Eioobog: MNephauBdvel 1a debopéva nou anattei 1o npdypappa and to nepBaAioy,
waote va napdyet tnv enlBupnth €€odo. H eioodog yivetal cuvhBwg and nepipepela-
KEG OUOKEUEG, ONwG Novtikl, NMANKTIPoAdylo, avayvwaotn barcode, capwth A Kdnoto
anoBnkeuTiké péoo, 6nwg okAnpd dioko, usb flash memory, DVD, xpnowonotwvtag
NV KatdAAnAn €vioAA. 1o nponyoUpevo Ke@AAalo yvwpioape T cuvdptnon input(),
wote va daBadel 1o npdypappa dedopéva and 1o NANKTIPOASyLO .

Tpdnog EktéAeong: O tpdnog pe tov onoio yivetat n ene§epyacia twv dedopévwv.
eunepLéxel Hetafl AANwv TIG poég ektéheong (akoAouBia, enthoyn, enavdAnyn), ta
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MoVTéAa unoAoylopou, TIG OUVAPTACELG, TIG HETABANTEG. 10 NnponyoUUEVO KEPAAaLO
NEPAPATIOTAKAUE HE TG HETABANTEG, TG Baolkég NpAEeLg Kal TG EVOWHATWHEVEG OU-
vapTAOELG, onote oto KepAAalo autd Ba enektaBoUpe oTig PoEG eKTEAEONG, evw Ba
yvwpiooupe Neploodtepa yla TG CUVAPTAGCELG.

‘E€obog: MNephapBdvel ta teAikd anoteAéopata nou napdyoviat kat ouvhBwg epgavi-
{ovtal M tundvovral yla 1o xphotn, pe v £€€0do va npaypatonoteitat cuvhBwg otnv
0B86vn h atov ektunwth. Mnopei va éxeL tn pop@n Kelpévou/aplBuol h Kat ypagikwy,
onwg yla napddetypa éva npdypappa nou dnpoupyei éva nawxvidl. Hon, yvwpiocape
010 nponyoUpevo KePAAalo, tn Baolkn evioAn €€66ou tng yAwooag npoypaypartt-
opoU Python: tnv evioAn print.

AbakTkég evotnteg
4.1 ANyoplBuIKéG HopéG - Poég ektéleong npoypdppatog
4.1.1 AkolouBia

Npdkettat yia pia oelpd and evioAéG nou ekteholvial n pia Petd v AAAN, WOTE va
60B¢i otnv €€0b0 €éva enBupntd anotéAeopa.

Apaotnpiétnta. Aoph akoloubBiag

Na ypagel npdéypaupa nou va eniAdel 1o vopo tou Qu (Ohm) kat va unoloyilet tnv
évtaon tou peupatog | yia tdon V = 220 Volt kat R = 25 Ohm.

# MNpodypaupa elpeang éviaong tou NAEKTPLKOU pPeUATOG

V=220
R=25
I=V/R

print " H évtaon tou pedpatog eivae:”, I, * A"
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4.1.2 Aopn gnhoyng if

Av Béloupe va ekteleotel pla akohouBia evioAwy, poévov epooov nNAnpeital pia ou-
YKEKPLUEVN auvBnKN, T0te XpnatdonotoUpe tn dopn enhoyng if (AN) pe tn guvBhkn
nv onoia Bé\oupe va eAéy§oupe. Av n guvBhkn eival aAnBAg, téte 10 oUvolo Twv
€VIOAWV Nou nepiléxoviat atn dopun if, Ba ekteheotel, aALWOE N poh Tou NPoypPAuHaTog
Ba npoonepdoel tn Sopn if kat Ba cuvexioet anéd 1o 1éAog g if.

if <ouvBhKkn eAéyxou>:
# ypaye g evioAég Tng if 6w
# eViOAEQ

Mapdadetypa
# Npoypappa ePPaviong tng andAuTnG TINNG evog akepaiou aplBpoU
a=int(input('Awoe éva aképato aptBué ')
if a<=0:
a=(-1)*a

print a

Av avdloya pe tnv anotignon plag cuvBhkng BEAoUE va eKTEAEGTOUV BLAPOPETIKEG
EVIOAEG, T0TE PnopoUpe va xpnatponolnooupe th Soph enthoyng if...else (AN...AA-
AIQEL). Av 1oxUel n ouvBhkn (True), Ba ekteAeotel 10 PNAOK evioAwv tng if, aALwg, av
dev oxUel (False), Ba ekteAeotel 10 PNAOK evioAwv Tng else.

H evtoAh eAéyxou AN_AAAIQL cuvtdooetal wg:

if <guvBnKn gAéyxou>:

#ypaye TG eVIOAEG W
else:

#ypaye TG eVIOAEG O W

Inpeiwaon: O opddeg evioAwyv nou Ba ekteAeatolyv, av LOXUeL h cuvBAKN, opiovial
w¢ éva PnAok pe eooxn (keva dlaothpata) Badoviag tn pia evion kdtw and tnv dAANn.
Aev npénel va dlaypdyoupe Ta Kevd autd diagthpara.
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H Python npoogépel tn duvatdtnta yia ouviagn olvBetwv dopwyv entloyng Pe T
xphon tng evioAng elif. H ouvtagn sivat wg e€¢:
if <ouvBhKn>:
<EVIOAEG>
elif <ouvBhKN2>:
<EVIONEG 2>
else:

<€VIOAEG_3>

Apaotnpiétnteg evotntag
Apactnpiétnta 1. Aopn enthoyngif ... else...

Na ypagei npdypappa nou va dtaBdadlel tnv nAkia evég atépou. Av n nAtkia givat
HeyaAUtepn h ion twv 18 etwv va gpgavidel phvupa ot enpénetal va yneidel, dia-
(POPETIKA va ePPavilel phvupa Gt eival apKeTa véog akoua.

Weubokwbdikag
AAy6p1Bpog HAIKIA

Ektunwoe «Awaoe tnv nAtkia oou:»

AdBaoe age
Av age >=18Téte
Ektinwoe «Eioal apketd peyadlog kat pnopeig
va Yneioelg otig BVIKEG EKAOYEG»
AMILDG
Ektinwaoe «Eioal apketd pikpog akdua yua va
YnQioeLg oTIG EBVIKEG EKAOYEG»
TéNhog_Av
Téog HAIKIA
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Mpéypappa o€ Python
age = input ("Aoe tnv nAkia oou: ")
if age >=18:
print”Eloatl apketd peydlog kat prnopeic va yneioelg otig eBVIKEG EKAOYEG”
else:

print "Eioal apketd plkp6g akdpa yla va Yn@ioelg otig eBVIKEG eKAoyEG

Apaotnpiétnta 2. Aopnh emAoyng - Eppwieupévo if ... else ...
A) MeAethote 1o napakdtw npdypaupa.
e Tunotelete OTL KAVEL TO NPOYPAMHT;
e Ti1Ba unwoel 1o napakdiw npdypappa ya toug BaBuoug 6, 10, 12, 15, 18, 20;
e TiBa oupBei, av, katd AaBog, BdAoupe wg Babud 1o 25; NMAnkKTpoAoyhate to Npod-
YPOHHa Kal enaAnBeUote TG anavtnaeLg oag.

B) Na tpononownBei katdAAnAa 10 napakdtw npdypaupa, WOote va NEPLEXEL Kal TNV
nepintwaon nou o Xxphotng dwaoel katd AaBog, wg Babuo, évav apvntuikd aplBud.

# Etoaywyn BaBuou and to xphatn
test = input('TapakaAw dwaoe 10 BaBuoé nou nhpeg and To teot:')
if test<=20:
# EppwAeupévo if
if test>=18:
print ‘MnpdaBo ta nAyeg MoAU KaAd'
#ywa 18 <=test <=20
else:
if test >=15:
print "Ta nAyeg apketd KaAa!'
#ywa 15<=test < 18
else:
if test >=10:
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print"Ta nAyeg oxetkd KaAg.”
# ywa 10<=teo1<15
else:
print "Ba npénel va dtaBdoeig Eava 1o ke@dAaio”
# ywa t1eot<10
else:
# yla test >20

print "0 BaBuég nou £€dwaeg eivat ndvw and eikoot”

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

Na ypapei npéypappa nou va dtaBadet tn Beppokpacia evog dwpatiou Kat, av n Bep-
Hokpaaia gival ion h peyaAUtepn and 32 BaBuoug, va epgavilel phivupa ya va avoi€et
n YU&n tou KAlaToTikoU, av sivat hikpdtepn h ion pe 16, va epgavidel phvupa yua va
avoi€el n Béppavon, dlapopetikd va gugaviel pavupa ot dev xpetadetal va avoiel
TO KALHATIOTIKO.

temperature = int(input("lNotwa €ivat n Beppokpacia Tou dwuatiou oe Babuolg
Kelaiou; "))

if temperature >= 32:
print "Avol€e tnv YU&n tou KALatoTikoU Kat pUuBuLoe tn Beppokpaocia”
elif temperature <= 16:

print "Avol€e tn Béppavon Tou KAaTOTIKOU Kat pUBULOE yia olkovopia tn
Beppokpacia”

else:

print "H Beppokpacia givat kaAn 6€ xpetdletal akdun va avoi€elg 1o KAlatt-
OTKG"

print "téAog”
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Apactnpiétnta 4. Aopn enthoyng

Xwpig va NANKTPOAOYACETE T0 NAPAKATW NPOypappa Bpeite T KAveL KaL dwoTe, pe pla
npdtaon, éva xapakinplotké TtitAo.

number = input(*Adate évav aképato aptBuo: )
if number < 0:
print "0 apBuég sival apvnukog”
elif number > 0:
print "o apBu6¢ eival Betkog”
else:

print "o apBuog eivat 0

4.1.3 Aopn enavaAnyng (for kat while)

zuxvd, oplopévol unoloylopoi og €éva npdypappa sival avaykaio va ekteholvial ne-
pLoaotepeg anod pia popég. Yndpxouv dUo tunot enavaAnPewvy:

¢ O npokaBoplapévol, érnou to NAMBoG Twv enavaAnyewy eival dedopévo npv
apxigouv oL enavaAAyYeLg.

e O un npokaBoplopévol h anpoadidplotol, 6nou 1o NANBOG Twv enavarAPewyv
kaBopietal katd tn HLApKELa TNG EKTEAEONG TWV EVIOAWY TOU GWHATOG TNG €Na-
vaAnyng.

‘Evag Bpdxog eival pua akoAouBia evioAdv ot onoieg dnAwvoviatl pia popd, aAAd pno-
poUV va eKTEAEOTOUV NMOAAEG BLAPOPETIKEG PopEG. To TUAA Kwdika péoa oto Bpo-
X0 Ba ekteAeital yua évav kaBoplopévo aplBud enavaAnyewy h ya oo oxuel pia
ouvBnkn. Kat' autd tov tpdno, éxoupe Kat 1o Staxwplopd oe for kat while Bpdxoug
avtiotowxa, nou unoatnpilel n y\waaoa Python.
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OL Bpdxol for ekteAoUvTal yla cUyKeKpLEVO NARBOG enavaAhyewy. IMa th Snpoupyia
ToUG Xpnatonoteitat n ouvaptnon range().

for onoma_metavlitis in range (apxn, péxpt, Bhya):
EvioAnT
EvtoAn2

EvioAnv

Apaotnpiétnta. ESokeiwon pe tn Sopn enavdAnyng for
Na ypagei npdypappa nou va ektunwvel névie (5) popég 1o phvupa «B€AeL apeTh Kat
TOAUN N eAeuBepial»

for metritis in range (5):

print "©€AeL apeth Kat TOAUN n eAeuBepial”

4.1.3.1 Mpooeyyi{ovtag tn guvaptnon range

H range() eival pla evowpatwpévn auvdptnon tng yAwooag Python, n onoia, avape-
0a og AMAa, xpnatgonoteitat yia tnv unédetEn tou aplBuou twv enavaAdyewy nou Ba
ekteAeaToUV o€ €va Bpoxo.

H &opn tng ouvdptnong range eivat tng poppng (apxn, péxpt, BApa), dnou apxn,
HéXxpL, Bhpa, aképatol aplBuol. O evdei€elg tng apxng kat tou Bhpatog dev sivat uno-
XPEWTKEG, aANG pnopei va npoateBouy, wate n enavaAnyn va potddet pe tn ouviagn
ToU Yeudokwdika. AvtiBeta n évbeln «uéxpl», NpéneL NAvia va avapépeTat.

Apaotnpiétnta 1

Mewpapatioteite ge Tn xpHon NG ouUVAPTNONG range oTo MPOYPAUHATIOTKSO NEPLBAA-
Aov Ing Python yia va deite 1L napdyel n cuvdptnon. Na napadetypa:

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

range(0, 35, 5), napdyel tn Aiota: [0,5,10,15,20,25,30]
range(8, -1, -1), napdyettn Aiota [8, 7, 6,5, 4,3, 2, 1, 0]
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Apaotnpiétnta 2. Aopn EnavaAnyng pe for
E€aoknBeite otn doph enavainyng for péow twv napakatw npoBAnpdatwy

a) Na ypagel aly6piBuog kat 1o avtiotoxo npdypapua o€ yAwaooa Python nou va
dlaBadel névte tuxaioug akepaioug aplBuoug Kat va unoAoyidel 1o 4Bpoloud Toug.

Weubokwbikag Mpéypappa oe Python
A\y6p18pog ABpolopa sum =0
sum<« 0 foriin range(5):
Maiand 1 péxpts x = int(input("Ad>og évav apiBué: "))
AwdBaoe x sum =X + sum

SUM< sum+x
TéNog_enavdAnyng print To anotéAegpa ivat ', sum
Ektinwoe sum

TéNog ABpolopa

B) Na ypagei aly6plBuog Kat 1o avtiotoxxo npdypappa o€ yAwaooa Python nou va
unoAoyilet 1o dBpoiopa 1+2+3+...+100

Weubokwbikag MNpdéypappa o Python
ANyép1Buog aBpoilw # MNpoéypaupa ABpoilw
sum< 0 sum =0
Maiand 1 péxpt 100 foriinrange(1, 101):
sum<« sum-+i sum =sum + i

TéNog_gnavaAnyng
Exktinwoe sum printsum
TéNog aBpoilw
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y) Na ypapei aly6piBuog Kat 1o aviiotoxo npdypappa o€ Python nou va unoAoyidet
nv napdotacn: T+1*2+1%2*3+.. . +1*2*3*. . *v

4.1.4 Aopn gnavaAnyng pe Bpéxo while

0 Bpdxog while (h'0co <ouvBhAKn> enavdiaBe) xpnatdonoleitat yia un npokabopt-
opévo aplBud enavalhyewy, 6nou undpxeL NEPINTWON va Pnv eKTEAECTOUV OL EVIO-
A€G Tou Bpodxou, e Tov EAeyxo NG ouvBAKNG va npayuatonoLeital npv and tnv eKTé-
Aeon TwV VIOAWY Tou Bpodxou.

Weubng
AANNnBAG
EktéAeon
EvioAwv
v

Apxikh Tph petaBANThg

while ovopa_petaBANTAG <ouvBAKN>:
EvioAn
EvtoAn2

EvtoAnv

Inueiwonl: Ba npénel péoa oto PNAOK EVIOAWYV va undpxel KatdAANAN €VioAn,
worte va e€ao@alietal ét kdnola otypn n guvBnkn Ba yivel wyeudng kat Ba bia-
konei o Bpdxog. Alapopetikd, o Bpoxog de Ba tepuartidel.

Inpeiwon2: Ba npénel nptv 10 Bpdxo while, apxikd, va dwooupe pla tuh otn
HeTaBANTA Nou eA€yxel Tn guvBAKn Tou Bpdxou, wate autdg va ekteAeatel h OxL.
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Apaotnplétnteg evotntag
Apaotnpiétnta 1. Aopn EnavaAnyng pe while
E€aoknBeite otn 6opun enavaAnyng while péow twv napakatw npoBAnpdtwy

a) Na ypagei, pe xphon tou Bpdxou while, o avtiotoxog akyoplBuog Kat 1o avtiotoxo
npoéypappa tng dpactnpldtntag 2, tng nponyoUpEVNG napaypagou.

Weudokwdikag

AAy6p1Buog aBpoilw
sum<« 0
i1
‘000 i<=100 enavaiaBe
SUM<“ SUM+i
i i+1
TéNog_enavdAnyng
Ektunwoe sum
TéNog aBpoilw

MNpdéypappa o Python

# MNpodypappa ABpoilw

sum=0 # apxikn tuh ato dBpolopa

i=1 # apxikA TPh atn petaBAnTh eAéyxou

while i<=100: # €\eyxog Ing enavaAnyng
sum =sum + i

i=i+1 # au&non tou petpnth

print sum
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B) Mwa ouvABng epappoyn tou while Bpdxou eival va eAéyxel Thv eykupdTNTa TWV
dedopévwyv ela6dou and 1o xphotn. LUPNANPWOE KATAANAA TNV NApakdtw ouvenkn,
€toL wote va e€aopalidetal 61t 0 xphatng Ba €l0dyel TEAKA TNV TN ‘val' A "oxt'.

choice = raw_input('Zag evbiapépel o npoypappatiopdég? (vav/oxi)')
while

choice = raw_input("MapakaAw dwate éykupn tiuh )

Apaotnpiétnta 2. Aopn EnavaAnyng - Anpoupyia quiz

Na ypagpei npdypappa yla tnv edpeon TG andvinang o€ Pla €pTnan NOAAANAAG ent-
Aoyng, pe 1€ooepig anavinoelg 1, 2, 3 kat 4. To npdypaupa Ba divel apxikd tnv €pw-
TNON Kat 1§ nibavég anavthoelg Kat Ba {ntdel and 1o xpHatn va NANKTPOAOYNaEL ToV
apBpé Ing andvinong nou Bewpel owoth. Av n andvinan eivat AdBog Ba epgavidel
pAvupa AdBoug kat Ba {ntael avd va 60B¢i n andvinon. H 6ladikacia Ba ouvexietal
600 n andvinon b¢ev givat owoth. KaBe anotuxnuévn npoondBela Ba anoBnkeuetal
o€ €éva petpntn. Otav anavinBei owotd n epwtnon, Ba epgavidetal avdoyo phvupa
Hadi pe 11 oUVOAIKEG NpoondBeLeg.
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# MNpoypaupa quiz

print "Mou €{no€ o ouyypagéag Kat nointng 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 “[Mpénet va Eavadokipdoelg.

metriti = metriti + 1

print " MITPABO AINMANTHZEX 20X TA ME THN", metriti, "n TPOXIMABEIA"

Apaotnpiétnta 3. Aopn EnavdAnyng

Bpeite 1t kKdvel 10 napakdtw npdypappa Kat 6wate Ye pia npdtaon éva xapakinpl-
OTIKO TiTAO.

thenum = random.randint(1,100)
print "Exw oke@tei éva apBué ané 1o 1 péxprto 100."
print "Mnopeig va tov paviéyelg;”

guess =0

while guess !|=thenum:
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guess=input("Awaoe aptBuoé: ")
if guess>thenum:

print "Edwoeg peyalUtepo aplBud”
if guess<thenum:

print "Edwoeg pikpdtEpO aplBud”
if guess==thenum:

print “Tov pavreyeg!

4.2 Yuvapthoelg

H évvola twv ouvapthoewy anoteAei €va and ta no onyaviikd dopikd otowxeia evag
npoypdupatog o€ OAeG TG YAWooeg npoypappatiopou. Ot cuvapthoelg pnopei va ei-
val gite étoleg and tn yAwooa npoypauuatiopoy, gite va dnuoupyouviat anéd epdg.
Xnv evotnta auth Ba npoaoeyyiooupe SLaPopa XapaKINPLOTIKE TwV CUVAPTAGEWV.

4.2.1 Anploupymvrag tig S1KEG Hag ouvaptAoELg

OL ouvapthoelg gival enavaxpnaotponotnalpa pépn npoypappdtwy. Mag entpénouy
va divoupe éva 6vopa o€ éva 0UVOAO EVIOAWYV KaL va T0 EKTEAOUE KOAWVTAG T0 Gvoud
Toug, onoudnnote oto Npdypappa Kat 6oeg PopéG BEAoupe. Auth n Sadikaaia ovo-
paletal kAon (call) tng ouvdptnong. 1a napandvw NpPoypAuuata XpNoLonolNcape
OPKETEG EVOWHATWHEVEG CUVAPTATELG, Onw TNV int() kat tn range.

O ouvapthoelg opidovial xpnatponolwvtag th xapakinplotikh AéEn def, ano 1o define
nou onpaivel opidw. Xtn cuvéxela akohouBei éva dvopa nou tautonolel TNV EKACTOTE
ouvaptnon. Metd npooBEtoupe éva {euydpl napevBEoewy Nou YnopoUv va NePIKAEL-
OUV HEPLKA ovOpaTa JETaBANTYV Kal N ypapuh TeAelwvel pe StnAn teleia ().

Ag 6oUpe éva anAd napddelypa:

[73]



Apxéc lNpoypauuariopou YnoAoyiotwv

def tragouda ():
print 'YAayiaAn! YAayiaAn! YAaylaAn! Méaa atn vixta pe nnyaivouv oL avépol’

# TéNog tng ouvaptnong
tragoudal() # kA\flon Tng ouvapINong
tragoudal() # kKt GMn pia KAAoN tng ouvdptnong

210 napandvw napadelypa opicape pia ouvapinon pe to dvopa tragouda cluppwva
ME T ouvtagn nou neplypdpnke napandvw. H ouvaptnon tragouda dev €xel napa-
Hétpoug, yU' autd de dbnAwvovtal kaBdlou petaBAnTég avdueoa otug napevBéoelg. O
napAapetpoL oTLg ouvaptnoel eivat anAd n eicodog oth ocuvdapinon, WOTE va NEPVAUE
dlapopetikég THEG otn ouvdptnon Kal va naipvoupe aviigtowxa anoteAéopata. Xn
ouvéxela kahoupe tnv dla ouvdptnan dUo popEg, yia va deifoupe ot de xpealetal
nAéov va ypdgoupe tov idlo kwdika 6Uo popég. Av BEAoupe pnopoUpe va puagoupe
AGMn pla ocuvdptnon epanalave_tragouda(), nou va kaAei tnv tragouda 600 Qopég.
rkeQteite 1 Ba eppaviotel atnv 086vn dtav ekteAeotolv ta napakdtw. Anpoupyn-
OT€ Pl aKOPa ouvaptnan nou va KaAei kat xpnotponolel KatdAAnAa tnv epanalave_
tragouda(), wote va eppavidel Toug otixoug 4 Popéc.

def epanalave_tragouda():
tragoudal()
tragoudal()
# 1€\og ouvdptnong
epanalave_tragoudal()

def epanalave_4fores|():
epanalave_tragoudal()
epanalave_tragoudal()
# 1€\og ouvdptnong

epanalave_4fores|()
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4.2.2 OLe00xég

OL e0ox€¢ oTnV apxh Twv eVIoAwV givat NoAU onpavitkég otnv Python. O Kevog xw-
POG NpLv and pia eVIoAN Kat YEVIKOTEPA h OTOIXLoN TwV €VIOAWY Bev gival povo BEua
aeBnukng, dnwg oe AMeG yYAwooeg, aA\d B€pa ouaiag nou pnopei va aAdgel 1o
anotéAeopa Tou npoypdupatog, 6nwg eaivetat napakdrw:

>>> def print2(): >>> def print2():
print e print “sseeess
print "o pring s

>>> print2() P——

e >>> print2()

2tn deltepn nepintwon, otn 6e€ld othAn, n deltepn evioAn print Bpioketal €§w and
TN ouvapTNon Kat ekteAeital kavovikd. H ouvaptnon spgaviel yévo pia ypappn pe
aotépla Kat oxtL duo, 6nwg BéAoupe. Asv undpxel 6nAadn kdnowa €dikh evioAh nou
va unodnAwvel 10 TEA0G TOU PNAOK EVIOAWYV TNG guvdAptnong, onwg n.x. 1€Aog_ou-
vaptnong, end_def. OAa e€aptwovtal and tn otoixion twv evioAwy, dpa npénet va
elpaote Baitepa npooeKTIKOl M€ Th GTOIXION TWV EVIOAWMV KAl TNV €G0XA MpLv and
K@Be evioAn, wate va e§acpaAicoupe 6Tt avAKeL 0TO 0WOTE HMAOK.

4.2.3 Oplopdg Xuvdptnong

Onwg eidape 0 oplopdg ouvapthoswy otnv Python givat apketd anAog:

def <évopa ouvdptnong> ([ {Aiota napapétpwv} ] ):
EVIOAEQ
[ return <anotéAeopa> ]
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Ot aykUAgg [ ] onpaivouv nwg 6,1t nepikAeietal péoa o€ autég eival npoalpetkd. H
Alota twv napapétpwy pnopei va eivat kevh. Mwa guvaptnon dev sival unoxpewtiko
va €NOTPEPEL KANoLa TN,

Apaotnpiétnta

Oplote g U0 cuvapthoelg, e ovopata add kat times3, dnw¢ gaiveral Napakdatw
Kat newpayatioteite Ye 1a Saopetikd napadeiypata KAAoNg toug oto nepBANOV TG

Python:

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

MnopoUpe va ouvbudooupe TNV KAAGN gUVAPTACEWY, E TO OKEMTIKO OTL TO anoté-
Agopa TG Ylag cuvdptnong pnopei va anoteAéoel ta bedopéva 10660u plag AANG.

>>> 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 OpPLOPATWY Kat n Asttoupyia Tng avanpooappodetal duvapikd avaloya pe autd
Kat av 60BoUv aplBuoi toug npoaBétel, evad av 50800V aAPaplBUNTIKA, T0 CUVEVWIVEL.
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4.2.4 Tlapdpetpol ouvaptnoewy

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

Ounapdpetpol kaBopilovial péoa oto {euydpt Twv NapevBéaewy otov opLopd TnG oU-
vaptnong Kat dtaxwpidovtal ge kKéPpa. Otav kahoUpe th guvdptnon, divoupe Kat Tig
TIHEG pe Tov iBlo Tpdno, ol onoieg Tipeg ovopdlovial opiouara.

Kdnoleg and tg evowpatwpéveg ouvaptnoelg, nou éxoupe ndn ouvavihoel, dev
anattouv opiopata, énwg yia napddetyua, 6tav kahouue tnv math.pi, 6nou dev €xou-
ME Kanolo éplopa. e AAeg dpwG ouvapthceL anattouval €va h Kal neplocdtepa

opiopata, 6nwg atnv math.pow 6nou anatrouvtat dUo, éva yia th Bdon Kat €va yua
Tov €KBETN.

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

print ginomeno(5,10)

Inpeiwon: H petaBiBaon napapétpwy atnv Python Aettoupyel pe t€tolo 1péno, waote
onotadhnote aA\ayn otig napapétpoug viog ing ouvdptnong dev éxel kapia enidpa-
on ota opiopata-peTaBANTEG Mo €XOUV OPLOTEL EKTOG TG ouVAPTNONG, ONwG paivetal
napakdrw:

def increment(a, b):

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

# 1€\og ouvdptnong
z=1

w=2
q=increment(z, w)
printz, w, q

125
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Ta opiopata z, w 6ev aAalouv tun, napdAo nou ot avtiotoxol Napapetpol augavo-
v1aL evi6G TnG ouvdptnong increment, dnwg @aivetat kat and v TPn Nou ENOTPEPEL
n ouvaptnon Kat kataxwpeitat atnv q. Meploodtepa yua tnv epBéAela Twv napapé-
Tpwv Ba doupe otn I taEn.

4.2.5 Apaotnplétnteg evétntag
Apaoctnpiétnta 1. Luvapthoeig

Anpoupynote €va véo apxeio otnv Python, oto onoio Ba npooBéaete toug oplopoug
TWV ouvapthaswy nou divovial napakdtw.

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

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

print ‘Python’
print ‘Python’
print ‘Python’
print ‘Python’
print ‘Python’
print ‘Python’

* [Mwg pnopolpe va ypdyoupe th cuvdptnon printPython9, xpnotuonowwvtag
AyOTEPEC EVIOAEG;
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e [w¢ pnopoUpe va opicoupe pa cuvdptnon n onoia va eugavilel 21 popég
™ AéEn Python, pe anokAslotikh xphon twv cuvapthoewv printPython3() kat
printPython9().

Apaotnpiétnta 2. Zuvaptnoelg (n avdykn ya yevikeuon)

Aivovtal oL napakatw cuvapthoelg oe Python.

def printPython3():
foriin range(3):
print ‘Python’
def printPython12():
foriin range(12):
print ‘Python’
def printPython100():
for i in range(100):
print ‘Python’

LupnAnpwate katdAAnAa tov oplopd Ing napakdtw cuvdptnong printPython wote va
ep@avidel tn AEn Python N @opég kat otn ouvéxela dwate 1 dinAavég KANOELG 0TO
dleppnveuth:

def printPython(___): >>> printPython(3)
foriinrange(N): >>> printPython(9)
print ‘Python’ >>> printPython(21)
>>> printPython(100)

Q¢ npog 1 dapépet n teAeutaia ouvdptnon and OAEG TLG NPONYOUHEVEG;

lNowa givat n oxéon NG YE auTEG;
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Apaotnpiétnta 3. Tuvapthoelg (AeutepoBaBuia E€iowon)

Na opioete ouvdptnon yia tov unohoytopo tng Slakpivouoag A = (- 4ay ing eiow-
ong ax?+ Bx + y=0, kat otn ouvéxela, va avantugete npoypaupa ya tnv entAucn tng.

Apaotnpiétnta 4. Luvapthaoelg

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

# Anploupyia Tng ouvaptnong
defadd(argl, arg2):
result = argl+arg2
return result
def times3(arg):
result = 3*arg
return result
# 1€\og oplopoU guvapThoswy
add(10, 18)
add(10, 18.5)
add(‘Python’, ‘3.4’)
times3(100)
times3(2.5)
times3('Python’)

MeAethote ta anoteAéopata Kat Kataypdyte ta cupnepdopatd oag yla TG cuvapti-
0€LG, TOUG aplBunTikoUg TUNoug Kat tTa aAQapBunTikg.

4.3 Apaotnplétnteg KepaAaiou
Apaotnpiétnta 1

Na ypagei npdypappa ag yhwaoaoa Python nou va 61aBadet 1peig akepaioug apBuolg
Kat va unoAoyilel 1o p€oo 6po touq. To anotéAeopa va spgavietal otnv 086vn.
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Apactnpiétnta 2

Na ypagei npdypappa og yhwooa Python nou va dtaBadel 1o ph-Kog Ing aktivag r
€vOC¢ KUKAoU Kat va unoAoyiel tn Siduetpo (2*r), tnv neppépela (2*n*r) kat to epBado
T0U KUKAou (n*r2). Ta anoteAéopata va epgavidoviat otnv 086vn pe OXETKG HAvUpQ,
nou va ene€nyei 1 eivat o kABe apBPdg nou gupaviletal, dnwg ywa napadeypa 1o
EuBabdv tou kUkAou eivat: X.

Apaotnpiétnta 3

Na ypagei npdypappa o€ yAdwaooa Python nou va enkUet tnv e§iowon Ax+B=0, y.a A
kat B npaypatikoUg aptBuoug.

Apaotnpiétnta 4

Le éva NAEKTPLKO KUKAwWa undpxouv dUo avtiotdoelg R1 kat R2. 6é\oupe va Bpolpue
TNV oAlkN avtigtaon R tou kukAwpatog. Yndpxouv dUo tpdnotl ouvieong autwy twv
avtiotdoewy: o€ oelpd h napdAAnAa. Ltnv npwin nepintwon, o tUnog nou divel tnv
oAwkh avtiotaon eivat R=R1+R2. Ztnv napdAnAn olvbeon, n oAkh avtiotacn Bpi-
oketat and tov t0no 1/R=(1/R1)+(1/R2).

Na ypagei npdypaupa o€ yhwooa Python nou va:
e HlaBadel 1g péG Twv aviotaoswy R1 kat R2

* daBadet tov 1péno ouvdeong, divovtag tnv enthoyn 1 yla cUvdeon o ogpd h Tn
2 yla napdAAnAn ouvbeon, Twv aviotdoswy R1 kat R2

* unoAoyilet, epappolovtag tov KatdAAnAo tuno avaloya pe Tov Tpdno auvdeong,
TNV LA T™NG OALKNG avtiotaong R

e gugavidel TG pég Twv avtotdoswy R1, R2, kaBw¢ Kat tnv TiA Ing aviiotaong
R.

Apactnpiétnta 5

Na ypagei npdéypappa oe yawaooa Python nou va Bpiokel o notov 6po 1o dBpotopa
1+2+3+4+... yiverat peyaAUtepo tou 2000.

Apaotnpiétnta 6

Na ypagei npdypappa og yAdwooa Python nou va 6éxetat ipupngplo Betkd aképato
Kat va eAéyxel av gival maAivépopog, dnAadn apBudg nou napapével o idlog, 6tav
avaotpEYoUE Tn olpd Twv Yneiwv Tou, énwg yia napadeypa o 131 A o 797.
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Apactnpiétnta 7

Na ypagei npdypappa o yAwooa Python nou uAonolei Tov unoAoylopé tng aKoAou-
Biag Fibonacci.

Apaotnpiétnta 8

Na ypagei npdypappa o€ yAwoaa Python nou va uAonolei tov unoAoytop6 tng duva-
HNG Xwpig XpAan TNG GUVAPTNONG POW.

Apaotnpiétnta 9

Na ypagei npdypaupa og yhwaoaa Python nou va e€etdlet kat va spgavidet ndéoot and
T0UG apBpoUG nou undpxouv petafu tou 50 kat tou 500 eivat noAanAdota tou 3.

Apaotnpiétnta 10

Na opioete katdA\nAa pla guvapTtnon r1apayoviiko, Nou va unoAoyideL Kat va TUNWVEL
10 N! evég BetikoU apBuou N.

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

2tn guvéxela va ypagei npdypappa nou va dtaBddet évav aképato Betkd aplBud q,
va yivetal é\eyxog wonou va d0Bei aplBudg >=0 kat otn ouvEéXela, KAAWVTAG T oU-
vdptnon napayovtikd va unoAoyilel kat va epgavidel tov napayovikd apBué tou a.

4.4 Epwthoelg
1. Mg nota evioAn enttuyxdvetal n eKTEAEON OPLOPEVWV EVIOAWV UNO OUVONKEG;
2. [éte xpnowonoloUpe TV eVvioAn if..else;

3. Na dwoete tn poppn Tou Bpodxou for, va e§nynoete Tn Asttoupyia tou pé€oa and
éva anAé napdadetypa.

4. H ouvdptnon range(1, 40, 5) nowa Aiota napdyey;
5. Motwa n dlapopa tou Bpdxou for and 1o Bpoxo while;

6. Le nowa nepintwon pnopei va pnv teppatilel noté évag Bpoxog while;
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7. Mowa n Baolkh evioAn €1066ou Kal nota n Baoikn evioAn €€66ou otn yAwaooa
Python;

8. Me nota Aé€n opioupe pua véa guvaptnon;

4.5 Avagopéc - BiBAoypagia

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
EMnvika ota nAaiola ntuxiakng epyaciag oto TEI Adpioag kat givat StaBéaio oto
Awbdiktuo.

Swaroop, C., H. (2013) “A byte of Python”, Aladiktuakn ékdoon nAektpovikoU Bi-
BAiou http://www.swaroopch.com/notes/Python/ pe dbela Creative Commons
Attributions —ShareAlike 4.0 International License. To BiBAio éxel petappaartei
kat ota EMnvika ané tnv EMAnvikh kowvétnta tou Ubuntu. http://ubuntu-gr.org/
Kat ivat dtaBéatpo oto Alabdiktuo.

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

ABoUpng N., Koukidg M., MaAoupdg B., Zydpunag K. (2013) «Eloaywyh otoug unoAo-
YLOTéQ pe Tn YAwaoa Python», Ek6éoelq MNaveniotnpiou MNatpwy, Mdtpa.

AIKTUOKOG KOPBo¢ unoothplEng pe nAouato UAIKG moAupéowv yia tn Sdaokalia
G yAwooag Python, http://www.Pythonschool.net/ (teAeutaia npoonéAacn
09/07/2015)

Awktuakog k6pBog unoothplgng Ing yAwaoaoag Python, https://www.Python.org/ (te-
Aeutaia npoonéAaon 10/07/2015).

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

06nyd¢ yia tov Eknadeutiké yia 1o Mpodypappa Znoudwyv tou Mabhapatog «MAnpo@o-
pwh» " Tagng MevikoU Aukeiou, oto nAaioto tou épyou «<NEO XXOAEIO (XxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon MNpoypappd-
Twv Znoudwyv MevikoU Aukeiou, Mouoikwyv Kat KaAtexvikwv Aukeiwv», Y.M0.
MAL.8, IvottoUto Eknadeutikng MoAttkAg (1.E.M.), lavoudpiog 2015.
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5. Aopég Acdopévwy |

Lidéxol
Metd 10 1€Aog Tou Kepalaiou Ba pnopouUpe va:
* neplypagoupe TG dlapopég Hetagl oTaTkwy Kal Suvapikwy dopwy

e guykpivoupe Kat va entAéyoups TNV KataAMnAotepn doph avaioya e tov tdno
ToU NpoBAApatog

e en\éyoupe Kal va epappoloupe Aettoupyieg oe dopég dedopévwy, dnwg ot
oupBoAooelpéq Kat oL AloTeg atnv NpoTelvépEVN YAWGoad NPoypaupatiopou

e xpnolgonoloUpe Aioteg yia tnv eniAuon npoBAnpdtwy
e aflonooupe tn doph tng nAelddag yia tnv enidAuon npoBAnudtwy
e epapuoloupe Asttoupyieg twv dopwv dedopévav Ae€ikd, MAedda

e xpnolgonoloUpe toug teheatég ene€epyaciag oupBoAloaelpwy yia tnv eniluon
npoBAnpdtwv.

AEgerg kAedLa
Aopn debopévwy, ZupBorooeipd, Aiota, Ae€ikod
Ewoaywyn

Mia Sopn debopévwy gival éva oxnpa opydvwaong twy dedopévay ta onoia xpnatpo-
notel 1o Npoypappad pag, Ye tnv enthoyn tng KatdAAnAng dopng dedopévwv va naiet
onpaviiké pdéAo otnv avdntu€n tou alyoéptBuou yia tnv eniluon evég npoBAAUaToG.
OvBaoikég bopég bedopévwy tng Python nou Ba e§etdooupe ato kepdAato auto eival
oL oupBoAooelpég, oL Aioteg, oL NAelddeg, Ta oUvoAa Kat ta Ae€Ika.

H Aiota anoteAel tn Bagikh doun 6edopévaov tng Python, evad n dopn tou Ae§ikol
Xpnotyevel, 6tav BEAoupe va Kavoupe yphyopn avadhtnon Kat avakAnaon nAnpo@opi-
ag oxeuKn pe kKanota cupBoAooslpd. Mua AN evowpatwpévn doph ivat n nAslada
(tuple), n onoia potadel pe pra Aiota, aAAd ival Soph nou 6ev unopei va tpononotnBei.
0 ouvbuaauoég Ae€ikoU Kat nAelddag h Alotag, €xel NOANEG epappoyEG dnwg yla napd-
deypa otnv avanapdotaon ypapwy.
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Abaktikég evotnteg
5.1 Xraukég Kat Auvapikég Aopég Aebopévwv

Ou dopég bedopévany, yevikd, xwpiovtal o 600 Baolkég Katnyopieg TIG OTATIKEG Kal
T1¢ Suvapikég, avaloya pe th @don g avantugng tou npoypdupatog Katd v onoia
KaBopicetal 1o p€yebog tng dopng. To péyeBog pag otatkng Sopng kaBopiletal katd
TN GUYYPAPh TOU NPoyPAPHatog and Tov NPoypauHatioTh, Wate va gival yvwoto Katd
™ @don tng petayAwtuong. Otav 1o npdypappa EEKIVAOEL va eKteAeital deopeletal
XWPOG aTN PVAWN YLa TG OTATIKEG HOMEG.

To péyeBog twv atatkwy dopwv napapével ataBepd Katd tnv EKTEAETN ToU Npoypap-
Hatog, agou dev pnopoupe va apalpécoupe oUte va NpocBécoupe avilkeipeva otLg
dopég autéq. ‘Evav nivaka pnopoUpe va tov uhonoloUpe ae KAnoleg YAWoaeg nNpo-
YPAHaTiopoU Kat wg otatkn dophn dedopévwv. Linv Python otatikég dopég Sedopé-
vV givat ol nAelddeg (tuples), 6nwg Ba 6oUpe napakdtw.

Ané tnv dMn ot Suvapikég Sopég dedopévwyv atnpiovial o€ pia Aettoupyia nou Aé-
yetat Suvaptkh ekxwpnon pvApng. Katd tn Suvapikh ekxwpnon PVAPNG, T npo-
ypaupa pnopei va {nthoet and 1o Asttoupyilkd cUotnpa 6on Pvhpn anatteitat ya
dnpoupyia tng doung dedopévwy, Katd tnv ektéleon Tou npoypdupatog. Ot duva-
MIKEG Hopég Sedopévwv punopolv va petaBdMouv 1o péyeBdg toug, npooBEtoviag h
agatpwvtag avikeipgeva. H nio yvwoth duvapikn doph dedopévav gival n Aiota, n
onoia sivat kat n Baoikh dopn dedopévwv tng Python. Me Baaikéd dopikd AiBo tn Alota
Hnopoupe va uhonothaoupe 6nota cUvBetn dopn dedopévwy BEAoUE, GNWCE N oToi-
Ba, n oupd, 1o 6évipo K.AN. Ouataotikd, n Aigta tng Python dev eivat tinota napandvw
ané €vag duvapkag nivakag, dnAadn €vag nivakag tou onoiou 1o péyeBog pnopei va
aufopelwvetal katd tnv ektéAeon tou npoypduuatog. Evoiapépov napouaiddet o 10-
nog tng oupBoAooelpdg (str) o onoiog enttpénel tn Suvapikh déopeuon Pvhpng, aAAd
OxL tn petaBoAn tou peyéBoug Tng.

Ltoxeia yua g otaukéG Kal duvapikég bouég unopeite va Bpeite oto BuBAio Mpo-
YPAHHaTlopog YnoAoylotwy, Lidepibng A. k.., OEAB, KepdAaio 17, 'EAeyxog Kat
EKOQaApPdTwon npoypdupatog, Kabwg kal ato KepdAawo 14 kat 16 avtiotouxa.
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5.2 XupBolooelpég (str)

H cupBoAooetpd cival pia akoAouBia and xapakthpeg Kat prnopei va anoteAeitat and
neploodtepeg and pia Aé€elg, pe T Aé€eLg va pnopouv va givat atnv EAAnvikh MAwo-
oa, otnv AyyAlkn h og KaBe yAdooa nou unootnpidetat ané 1o npdtuno Unicode. Mwa
oupBoAoaelpd tnv opifoupe pe eloaywytkd apeinAeupa, povd A dunAd.

Apactnpiétnta 1. LupBolooelpég

Mewpapatioteite pe 11 oupBoAooelpég, NpoonabwvTag va UAONOLNCETE TIG EVEPYELEG
NG apLatepng othAng. Av xpelaoteite BonBela, cupBouAeuteite tn e§Ld othAN.

Aiyn npaktikn e€doknon: AvtioTtolxeg eVIOAEG KaL ANOTEAEOATA OTO

Evépyeleg npog ektéheon ato Blepunveut
dlepunveuth, en\éyoviag TG

KATAAANAEG €VIOAEG TNG YAWO-

oag Python

Ekxwpnon otn petaBAnth a ting a = "Kahnpépa *

AEENG "KaAnpépa”
Ekxwpnon otn petaBAnth b tng
@pdong «nAdAouotn pépa»

b ="nAiéAouotn pépa”

Opiote o€ pua petaBAnth z 10 z=a+b

dBpolopa twv a Kat b.

Opiote o€ pua petaBAnth d 1o d=a*2

ywopevo tnga * 2. print a

Na epgpaviotolv otnv 086vn ot KaAnpépa

TIHEG TV PeTaBANTAV g, b, z, d printb
nAtGAouatn pépa
print z
print d

KaAnpépa nAbAouatn pépa
KaAnpépa KaAnpépa
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Na Bpebei, pe tn ouvdptnon len(b)
len(), To péyeBog tng cupBoAo- 15
ospdagh

Na en\eyel évag ouyKeKpLUE- b[1]
VoG xapakthpag and 1o b yia A
napadetypa b[1]
Na eniAeyel éva tuApa and to b[11:15]
aAQapBuNTIKG b[11 : 15] Hépa

Ztnv Python undpxet o tUnog str otov onoio ot cupBoAooelpég anoteAoUv akoAouBieg
xapakthpwv. H npoanéAaon oe KdBe xapakthpa tng ocupBoAooelpdg yivetal pe tov
apBud tng B€ong nou Bpioketal, péoa o aykUAeG. H apiBunaon otnv python Eekivdel
ané to 0. H guvaptnon len pag entotpépel 1o phKog tng oupBoAoaelpdg.

>>> word = “python” >>> “python”[0]
>>> letter = word|[1] p
>>> print letter >>> len(word )
y 6
>>> print word[0] >>> len(“123")
P 3
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MnopoUpe va ndpoupe éva TuApa thg cupBoAooelpdg Pe Xxphan Tou TeAeoTh Blapépt-
ong (slice operator) “.". Otav ypdgoupe word[apxn:téAog], enoTpéPetal 10 PEPOG TNG
oupBoAooelpdg nou ekivael and 1o xapakthpa otn BEon apxr péxpl th B€on 1€A0G,
Xwpig va nepthapBdvel 1o xapakthpa ng Béong téAog. X1n BiBAoypagia 1o THAKA

autd g 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

‘Onwg @aivetal napandvw, ynopei va xpnowonotnBei kat apvntikh apiBunon, yia va
unodnAwaooupe 61t Eekivaue va petpdue and to téAog tng oupBoAooelpdg. Eva B€ua
nou npénet va npooé€oupe €ival n xphan Tou TEAESTA EKXWPNONG OTLG CUPBOAOCEL-
pEG.

>>> word=s
#Kxat ot buo petaBAnTéG avapépovtal ato i6lo aviikeipevo

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

‘Evag onpaviikog teAeothg nou Ba ouvavinooupe Kat apyotepa otig Aioteg eivat o Te-
Aeatng in, 0 onoiog eAéyxel av €va aviikeipevo avhkel o€ €va oUVOAO QVIIKELPEVWV.
Aebopévou 61l oL gupBoAooelpég pnopolv va BewpnBolv w¢ oUVoAa XapakThpwy,
MnopoUpe va tov Xpnolponotncoups dnwg gaivetal napakdiw. Eniong, ot yvwarol
OUYKpLTLKoi TeAeOTEG, oL onoiol ouykpivouv pe Baon tn Ae€ikoypapikn Sidtagn twv
XApakthpwy, LoxXUouv Kal oTLg cUpBoAooelpég.

0 10nog str éxel kKat kKanoteg eyyeveig peBodoug, LG onoieg pnopoUpe va KaAéooupE
pe Tov oupBoAopd teAeia “." (dot notation). Ouclaotikd ot cupBoAooelpég eivat avi-
Kelpeva Tou TUNou str kat nepLéxouv pia oslpd and pebddoud. MNa va dolpe dAeG TG
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peBESoug nou unootnpilet o 1Unog str divoupe atov interpreter: dir(str). H evioAn dir
loxUelL Kal yla onotodnnote 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

Xpnowonowwvtag th BonBela (Help) Tou npoypappatiotikoU neptBAA\oviog, epappo-
oTe eVvOEIKTIKA Kal AMeG peBddoug yia tnv enefepyaania twv cupBoAooelpwy. MNapa-
deiypata peBédwv: word.capitalize(), word.upper(), word.lower().

Ta aviikeipeva tou tOnou str dev eival tpononowhaiua, givat dnwg Aéue auerdBAnta
(immutable). AnAadn dev pnopolpe va aAd§oupe pépog TNG cupBoAooelpdg. MNa
napddetypa, n eviohh word[0] = ‘p’ Ba pag enwotpéyel AdBog, agou dev pnopel va
ekteAeotel. Onowadnnote enefepyaoia BEAoupe va kdvoupe og cupBoAooelp£g yivetal
M€ XpAan Tou TeAEOTA: yla anokonn tou Pépoug nou BEAOUE Kal Tou TEAEOTA + yla
ouvévwon.
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‘Eva e€alpetika evdlapépov xapakinplotiké tng Python gival n noAupop@ikh cupne-
pLpopd g, n onoia gaiveral ato napakdtw napadetypa:

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

>>> times( “python#”, 3)

python#python#python#

Ba Aéyate 61t LoxUeL N NApaKAtw oxEon;

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

Eivat pavepo Aowndv 61t dAeg oL anopdaoelg AauBdvovtal o€ xpovo ektéAeong, SnAadnh
nv teAeutaia ouypn (lazy evaluation). Auté npoobibet oth yAwaoaoa th Suvapikh g
oupnepLpopd.

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

5.3 Aopn dedbopévwv Aiota

Mua Aiota sivat ouclactukd pia dwatetaypévn akohouBia and aviikeiyeva ta onoia
ouvhBwg givat tou idlou tinou. AnAadn pia Aiota pnopei va anoteAeitat kat and avi-
kelpeva dlapopetikol tunou, 6Nwg Ppaiveratl oto Napakdatw napddelyua:

>>> fruits = [‘apple’, ‘orange’l

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

H Aiota otnv Python anotelsi tn Baowkn boun 6ebouévawy tng yAwaooag.

lNa k@B avukeipevo nou ewodyetal otn Aigta divetat évag au§wv apBudg, nou xpn-
olgonoleital yia Tnv avagopd Tou ato avilkeipyevo. Mnopei kaveig ava ndoa otypn va
npooBéoel, va dlaypdyel h va aMagel éva avikeipevo o pia Aiota.

daysofweek= ["Acuté-
pa’, " Tpitn"," Tetdptn”, " Téuntn”, " Mapackeun”,"LdBBato”,"Kuplakn”]
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H npoonéAhaon ota otowxeia tng Alotag yivetal akpBwg 6nw¢ otoug Nivakeg, atnv
yeudoyhwoaoa h aug oupBoAooslpég nou dei€ape nponyoupévwg. H Aiota pnopei kat
auth va BewpnBei wg éva ouvolo and avikeipeva, ondte PNnopoUpE va XpPNOLUonoL-
hooupe Tov unap€lako TeAeoth in kat tn ouvdptnon len. Ag SoUpe pepikd napadeiy-
gata:

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

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

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

4 >>> list] + fruits

>>> print fruits[0] [10, 20, 30, 40, ‘apple’, ‘orange’]
Apple >>> [1,0]*4

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

True

Av 6ev BéNoupe va BEcoupe Kdnowa apxtkn TP ota otoxeia tng Alotag pnopoupe
va dwaooupe tnv Tiwh None, nou unodnAwvel Tnv anoucia Tpng, dnAadn array =
[None]*N.

MnopoUpe va xpnolponothooupe Tov teAeoth " dnwg kat ot cupBoAooelpég. ESW
VO ONPELWOOUPE OTL oe aviiBeon pe ¢ cupBoAooelpég, oL onoieg dev pnopouv va
TpononotnBolv (immutable), ta otoxeia Twv AotV pnopolv va aANagouv.

>>>a=[5,8,13,21,34]
>>> al2]

13

>>>a[2] =0

>>> print 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, 6nw¢ Kat oL cupBoAooelp£g, £xouv KAMOLEG yyeveig AstToupyieg LG onoieg
pnopoUpe va kaAéooupe Kal Tig onoieg ovopdloupe peB6doug. Kanoleg and autég

eivat ol napakdrtw:

append: npooBhKn otoxeiou ato T€Aog Ing Aiotag

insert: npogBnkn otowxeiou o ouykekpluévn B€on otn Alota.

pop: apaipeon otowxeiou and Aiota. Av KaAégoupe TNy pop Xxwpig opiopata agatpeito
teAeutaio otowxeio Tng Alotag. Evw av dwaoupe éva 6plopa 6nwg tov aptBud 2 napa-
Kdtw, agatpeitat 1o otowxeiou nou Bpioketal otnv B€an 2, dnAadn to 13.

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

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

55
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0 teAeoTnG : €ival NoAU onpavikog otny ene€epyacia Aoty atnv Python, yiati pno-
poUWE va TOoV XPNOLPOMOLNCOUKE yla va NApoupe €va aviiypago piag Aiotag onwg
napakdatw

>>>a=1[5,8,13,21,34]

>>>b=al:] # 6nuloupyel avtiypago
>>>d=a # b6eixvouv otnv idla Aiota
>>> a.pop() # oL aAayég ennpedlouv Katthv a kattind
34

>>> d.pop()

21

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

>>> print a

[6, 6, 13]

>>> print d

[6, 6, 13]

>>> print b # H Aiota b 6ev €xel aMagel
[5, 8, 13, 21, 34]

Mpoaooxn! dev pnopei va yivel 1o (6o pe 1 g oupBolooelpég. AnAadn n evioAn word[:]
6¢e dnuoupyei avtiypagpo tng oupBoAooelpdg word.

‘Evag 6eUtepog 1podnog yia va dnuloupyhcoupe avilypago piag Alotag sival éuueoca
He Xphon tou TeAeoth + o onoiog dnutoupyei pua véa Alota, wg aBpotopa dUo Adn
unapxouowv Aotwv. Na va dnploupynooupe avilypago piag Aiotag apkei va npo-
oBéooupe tnv KevA [ ]:

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

>>> a[0]=a[1]=a[2]=a[3]=0
>>> print a

[0,0,0,0, 34]

>>> printd
[5, 8, 13, 21, 34]
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Inyavtkn onpgiwon
H evioAn
aList = aList + [ item ]

K@Be popd nou kaleitat Snuloupyel pia véa Alota wg npoidv ouvévwong Twv duo
Alotwyv, n onoia anoBnkeletal o€ pua véa B€an atn pvAun. Auth n Aettoupyia €xel
UnoAoylotlkd K&otog o€ avtiBeon pe Tnv eVIOAA

alist.append(item)

n onoia npogBétel 10 otoxeio item oto 1éA0g TNG Alotag.

Apaotnpiétnteg (eloaywyikég) evotntag. Aioteg
Apaotnpiétnta 1

Aivetal to napakatw npdypappa. Tu nwotelete 6t Ba eppaviatei otnv 086vn petd tnv
ektéAeon tou. EnaAnBelote 10 anotéAeopa dokidloviag 1o npdypauua oto npo-
ypappatotuké neptBaAov tng Python. Mg epunvelcte 1o anotéAeopa;

daysofweek=["Aeutépa”,"Tpitn","Tetaptn”," Méuntn”," Mapaockeuh”,"LaBBa-
10","Kuplakn’]

>>> print "Ba éxw NoAU eAelBepo xpdvo tnv “, daysofweek([6]

Epwtnon: MNowo niotevete 6t Ba gival 1o anotéAeopa PETA TV EKTEAECN TOU Npo-
Ypauparog;

Andvinon:
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Apactnpiétnta 2

Aivovtal 1a napakatw npoypdupata. Tu niotevete 6t Ba eppaviotel otnv 08dvn petd
TNV eKTéAE0N TOUG. Kataypdyte TG anavingeLg 0ag ato pUANO €pyaciag. Xtn guvéxela
enNaAnBeUoTe TIG ANAVINCELG 0aG, EKTEAWVTAG T NPOYPAUHATA OTO NPOYPAHHATIOTIKG
neptBaAov tng Python.

x =[21, 23, 25, 27]
y=1[56728]
Z=X+Y

print z

print z

Apaotnpiétnta 3

Mapatnphote autd nou Ba eppaviotei otnv 088vn. Aokipdote T1¢ iBleg eVioAég xwpig
va aKOAOUBEl 10 «,» JeTd Tnv evioAn print. Tt napatnpeite;

>>> for ain [15,27,31]:

print a,

Andvinon:
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daysofweek = ["Aeutépa’, Tpitn’, Tetdptn”, " TlEuntn”," Mapackeun”,"LaBBa-
10","Kuplakn’]

for item in daysofweek:

print item,

AnotéAeopa otn 084vn:

Apaotnpiétnta 4

MeAethate 10 napakdtw npdypaupa. Ti niotetete éu epgavidetat otnv 08évn; Ena-
AnBeuote TG uNoBEoelg 0ag eKTEAWVTAG T0 NPOYPAUHA OTO NPOYPAHHATIOTIKG nePL-
BdMov. Ty napatnpeits;

listX =11, 2, 3]

listY = listX

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

print 'listX =', listX, 'list =', listY
listY[2] = 100

print ‘listX =, listX, ‘list =', listY

Kataypdayte nowa notevete 61t Ba eival ta Sadoxikd anoteAéopata otnv 086vn

EnaAnBelote 11¢ unobéoelg ekteAwVTAg 10 napandvw TUhpa Kwdika
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Apactnpiétnta 5

Anploupynote pla Aiota pe {wa tng BAAacoag. Xtn ouvéxela Kal PE TG BAOKEG pe-
B66oug, npoonabnote va npocBéacte, va dlaypdyete Kal va enavelodyete otoixeia.

Inpeiwon: Na tn dwaxeipon piag Alotag epapuodlovtal Baokég péBodotl dnwg: n
append(X) yla tTnv npooBnkn evog atoixeiou oto T€Aog tng Alotag, ninsert (i, x) yta tnv
eloaywyn evog otowxeiou x atn Aiota nptv 1o i otoixeio, n popl(i) yta T Slaypagh tou |
otowxeiou.

Apaotnpiétnta 6

Bpeite 1 kavel 10 napakdtw npdypappa. EnaAnBelote tnv unéBeoh oag, EKTEAWVTAG
TO OTO NPOYPAMHATIOTIKO NEPIBAMOV TnG YAWooag.

sqlist=[]

for x in range(1,11):
sqlist.append(x*x)

print sqlist

5.4 Ene§epyacia AotV

MnopoUpe va dnuloupyhgoupe pia Aiota, dnwg aivetal napakdiw otn cuvdptnon
newList. H napakdtw cuvdptnon naipvel oav 6plopa €vav aplBud Kat ENoTpEPEL pLa
Alota pe auto 1o péyeBog. Ta atowxeia tng Aiotag éxouv 6Aa tnv tph 0. Av BéAoupe va
pn 6ooupe T ota otowxeia Tng Aiotag, Ba xpnowponothooupe tnv Tiwh None, nou n
Python &waB&teL yu' autd to okond.

21N GUVEXELa PnopoUpe va npooneAdooupe Ta atowxeia tng Alotag, 6nwg paivetal otig
€VIOAEG NG H€€1AG oTAANG.

>>> def newList(size): >>> a = newList(5)
array =[] >>>all]=al3] =1
foriin range(0,size): >>> print a
array.append(0) [0, 1,0 1, 0]
return array
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X1 Aloteg otnv Python, 6nwg Kat otig neplocdtepeg oUyxpoveg YAWOOEG NPOYPap-
HatiopouU, n apiBunon Eekvdetand o O kat 6xtand to 1.

Av "Biad6pacte”, pnopoUpe va dnpuoupynooue pia véa Aiota e Tov TEAEOTA TOU MoA-
AanAaotaopou: a = 5*[0]. Qotdoo eival kaAUtepa va ano@Uyoupe autd To Woiwpa Kat
va xtiooupe tn Aiota pe dladoxikég KANaELG TN append.

Av Bé\oupe va duatpé€oupe ta atowxeia piag Alotag, 6ev sivat avdykn va xpnotuonot-
NOoOUWE pla PeTaBANTA-PETPNTA, ONwG o€ AANEG YAWOOEG, AANG HNOopOoULE va Xpnol-
Honothooupe 1o napakdtw Wiwpa tng Python (aplotepd):

Python Weubokwbikag
for item in array : N = len(array) MNaiané 0 péxpt N-1
print item fori inrange(0, N): Epgavioe arraylil
print arrayli] Tého¢_EnavaAnyng

MnopoUpe eniong va Kataokeudooupe pia Alota pe otowxeia Aioteg. Autd pnopei va
Mag gavei xpholgo og npoBAApata ta onoia poviehonotouvial Pe th xphon evog ni-
vaka duo dlaotdoewy, dnwg ywa napadetypa n eUPECN TOU GUVIOUOTEPOU ovonatiou
petafl duo noAewv. Mapakdtw @aivetal évag nivakag otov onoio €xouv Kataxwpn-
B¢l oL anootdoelg petalu TpLdv NOAEWV:

0 1 2

Ol 0 12|14

A= 1122|028
2(15(16| 0

0 nivakag oxnpartietat and ypappég kat othAeg. Na va avapepBoUlpe ato deltepo
oToIXEl0 TNG NPWTING YPApMNAG, To 12, ypdpoupe A[0,1], apoU n apiBunaon otg Ypappég
Kat otig othAeg Eekvael and 1o 0. H eppnveia og auth Ty nepintwon givat 6t ya va
petaBoupe and tnv néAn 0 otnv ndAn 1 xpetaddpacte 12 km. AvtiBeta, yla va Kavoupue
v avtiotpo@n dadpopn, BEAoupe 22 km, agpou A[1,0] = 22.
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0 napandvw nivakag pnopei va uhonotnBei atnv Python av Bewphooupe TG YpappES
w¢ Aloteg oL onoieg sival eppwAeUpéveG o€ Pla HeyaAn Kevipikn Aigta, 6nwg gaiverat
070 Napakatw napdadetyya:

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

[0, 12, 14]

>>> print A[0][2]

14

‘Eva peydho nAeovéKtnpa ato onoio npénet va otaBoUpe eival n duvatdtnta avapopdq
Kat ene€epyaciag Plag oUyKEKPLUEVNG YPARMAG Tou Nivaka, oav va htav évag Eexwpl-
016G povodldotaotog nivakag.

MNw¢ dpwg Ba dnpuoupyhooupe évav nivaka d0o dlaotdocwy; MNpoteivetal NdAL n
Xphon Tng append.

Python Weubokwdikag

for i in range(0,3):
a.append([ 1)
for j in range(0,3):
alil.append(0)

MNaiand 0 péxpt 2
lMajand 0 péxpL 2
alilfjl <0
Téhog_EnavaAnyng

Téhog_EnavaAnyng

Evw oe kanoleg yAwooeg xpnatdonoleitat o cupBoAwopdg ali,jl yla npoonéAacn oto
otowxeio nou Bpioketatl otnv i-00Th ypapuh Kat otnv j-ooth othAn, atnv Python ypa-
poupe ali][jl. Autdg o oupBoAlopdg, pag divel tn duvatdtnta va ene€epyactolpe Ee-
XWPLOTA pia ypaupn ypagoviag n.x. a[2] yia tn 6eutepn ypappn. To cupBoAlopd autd
eivat kaAd va tov xpnatgonoloUpe Kat o€ YeudoKwBIKa, KATA TN JETAPOPA TwV aAyo-
piBuwv oe Python.

Mia Aiota pnopei va Asttoupynaet gav otoiBa, av ot péveg npdagelg nou epapuoloupe
o€ authv eival n append kat n pop, SnAadh n npoabAkn (WONon) kat apaipeon (anw-
Bnon) otoxeiwv pévo and 1o éva dkpo. Opoiwg n Alota pnopel va Asttoupynaoet oav
oupd av npooBEtoupe and 1o éva Akpo kat apatpoUpe and to dMo. H otoiBa kat n
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oupd ival NoAU xphotueg Sopég dedopévwv Kat Ba g peAethooupe otn I Aukeiou.
5.5 ZuvoAa

Ta gdvoAa anotehoUv pia and 1 evowpatwpéveg dopég dedopévwy tng Python kat
uAonotoUv 1a opwvupa pabnuatikd avikeipeva. Eva olvolo ival pua opdda and un
blatetayuéva aviikeiueva, pe KaBe avikeipevo va spgavidetal yia gopd. Ta olvola
unootnpidouv 11§ Yvwaotég npdéeic ouvéAwy, dnAadh tnv évwaon, thv ToPA Kat 10 ou-
pHNAApwpa. Ag 6oUpe pepikd napadeiyparta:

>>>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 1Unog tou onoiou ta otowxeia eival auerdBAnta (immutable) eival n
nAewdda (tuple). Tn xpnotponoloUpe, étav BéAoupe va cuykpathooupe Jadl noAAanAd
avtikeipeva. Na napddetypa, BEAoupe va €xoupe o€ pla Aiota ta oTolxeia twv unah-
AAAWV PLlag enxeipnong, 6nwg 6vopa, enwvupo, BaBudg, TnAépwvo, TuApa, HoBag
K.An. Auté Ba 1o uhonothooupe Pe pa Alota and nAsladeg, 6nou kdBe nAslada Ba
avtotoxei og évav epyalopevo. H nAswdda potddel pe pua Aiota, énwg gaivetal ota
napadeiypata napakdtw:

>>>rec="'a’,'b’, 120, 'r' >>> rec|[1:3]

>>> print rec (‘b’, 120)

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

120 (‘apple’, 120)

>>> len(rec)

4
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YuvhBwg ol NAelddeg xpnaoonotlolvtal yla TNy avanapdotacn plag oepdag Xapakin-
PLOTKAWV/IO10TATWY HLag ovidtntag, pAooV Ta XApaKINPLOTIKA autd dev petaBaio-
viat. Mia onpavtkn epappoyhn twv nAeladwy eival 61t ynopoUpe va opicoupe ouvap-
ThoeLg e opiopata petaBAntoU pey€Boug.

Mia dAAn yvwaoth e@appoyn toug ival n aviiyetddeon twv TV §Uo petaBAntwy,
xwpig Tn XxpAon BonBnTtikng peTaBANTAG, pe TNV NAPaKATw eVIoAA:

>>>a,b=>b,a

5.7 Ae€ika

To Ae€ikd eival pla e€alpetika xphown evowpatwpévn (built-in) Sopn tng Python.
Qavtaoteite 10 oav évav TNAEPWVIKO KatdAoyo o onoiog pag divel tn duvatdtnta va
BpoUpe NoAU yphyopa ta otowxeia kanowou, pévo and to évoud tou. Mpoypappatt-
OTIKA, pavtaoteite 10 cav pla Aiota nou €xel wg deikteg aAQapBuNTIKA Kat OXL aKé-
paloug aplBuoug. MNa napdadelyua, pnopoupe va ypdywoupe version[‘python”] = 3.4.
Onwg og évav nivaka, n Béon kK&Be otowxeiou eival povadikn Kat dev pnopei va ne-
pLéxel tautdxpova duo THEG, £10L Kal aTo AeEIKO, N AéEN-KAELGi, Nou xpnatdonoloUpe
H€oa OTIG ayKUAEG, €xel ovadikh TN Kat epgpavidetal 1o noAu pua ¢opd. Eival 1o
Aeyopevo KAeLSi.

‘Etot éva Ae€ikd eival oualaotikd éva oUvoAo (euywv KAEWBLWV-TIHWY, 6nou KABe
KAl bev eppavietal deutepn popd. MnopouUpe va opiooupe €va Ae€iké 6nwg na-
PAKATwW:

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

[A', 'B', 'Q, 'M1]

>>> dictionary ['Q’]

8

>>> len(dictionary )

4

>>> del dictionary ['()]

>>> del dictionary ['A’]
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>>> print dictionary
{'B":4, 'M':16}

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

True

Mapandvw @aivovtal kanoleg Aettoupyieg tou Ae€ikoU, dnwg 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€ikd[kAebi]=tiun dnpoupyeital 1o {elyog {KAeldi : Tiun}. Av BéAoupe va avuatol-
xhooupe o€ €va KAEWl neploodtepeg and pia THEG, TOTE N TiPA Tou KAEWBL0U gival pla
Alota and g TPEG auTég.

H dopn tou ypaphpatog guvavtdtat g€ noAAd npoBAnpata tng Enwathpng tng MAn-
POPOPLKAG, ONwWG 0TI pnxavég avadhtnong Kat otnv avanapdotaon Tou NaykOouLou
otoU. MNapddetyua, o napakdtw dnuoPIAng ypdpog, avanaptotd to npdBAnua twv
yYepupwv Tou Konigsberg, éva ané ta nwo yvwatd npoBAhpata tng Enothpng YnoAo-
yLoTV, yla 1o onoio pnopeite va avalnthoete nAnpo@opieg oto Awadiktuo:

H avanapdotacnh tou pe Aiota yeuviaong otnv Python uAonoteital pe éva Ae€ikd, pe
KAELOLG TIG KOPUPEG TOU YPAPou Kat TIHEG TN AloTa akpwyV 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 Apaotnpiétnieg Kepalaiou
Apactnpiétnta 1. Baokég ene€epyaoieg Alotwov

Na ypayete éva npdypappa to onoio Ba daBdadlel aplBuoug and to NANKTIPOASYLO pE-
XpL 10 dBpoiopd toug va Eenepdoet 1o 1000, Ba toug anoBnkelel og Pa Aiota kat gtn
ouvéxela Ba unoloyidel kal Ba eppavidel:

1. 1o 4Bpolopd Toug

2. 10 Y€OO OPO TwV OToIXElWV TG AloTag

3. In péylotn T nou €xel atoixeio tng Alotag
4. nooeg Popég ep@avidetal auth n Péylotn TN
5.

n B€on nou Ba kataAduBave o teAeutaiog apBudg nou &6Bnke, av n Aiota
htav ta€wvopnpévn o€ al€ouaoa oelpd. Bewpnote 6Tt 0 TeAeutaiog aplBuog eivat
Hovadikég.

Apaotnpiétnta 2

Na dnuoupynoete tn dopn dedbopévwy otoiBa pe tn xphon Aiotag, uhonolwviag TG
Aettoupyieg push (Bnon), pop (anwBnon) yia Aiota.

Apaotnpiétnta 3

Na énuloupyhaete tn doph dedopévwv oupd pe th xphon Alotag, uAonowwvtag TG
Aettoupyieg enqueue (eloaywyn), dequeue (e€aywyn) yia Aiota.

Apactnpiétnta 4

Na ypdyete éva npéypaupa 10 onoio Ba daBadel aplBuoUg and 10 NANKTIPoAdyLo,
HéxpLva d0Bei 0 aplBuoég 0. Ztn guvéxela pe th xphon Alotag Ba epgavidel Toug apb-
MoUG o€ avtiotpo@n agpd and auth pe tnv onoia toug StaBaoe.
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Apactnpiétnta 5

Na ypdyete éva npdypappa 1o onoio Ba dtaBadet pia Aiota and 100 apBuoug Kat Ba
dlaxwpilel Toug apBuoUG og buo véeg AoTeg, HLa yia Toug BETKoUG Kal Jia yla Toug
apvntikoug. OL apiBpoi npénetl va napapeivouv otn oglpd pe v onoia 666nkKav.

Apaotnpiétnta 6

Ta BuBAia avayvwpidovtat and éva povadiko Kwdikoé o onoiog sivat yvwotog wg ISBN.
Qotdoo 1a teAeutaia xpovia xpnaoponoteitat kat évag AAog Kwdikog, o ISSN. Na ypa-
yete Npoypappa 1o onoio Ba dtaBadel Toug kwdIkoUG BIBAiwv péxpt va 6oBel 0 kw-
d1kd¢ “000” kat otn cuvéxela Ba dlaxwpilel og dUo Aioteg, ta BiBAla pe kwbikoé ISBN
Kat ekeiva pe ISSN.

Ynébde§n: Na ene€epyaoteite kGBe kwdkd oav cupBolooelpd (str) kal va eAéyEete
10 Np6Bepd tou. Na napddetypa, o€ €va BiBAio pe ISBN, to ISBN Ba kataAapBavel g
1€00eplg NpwTeg B€oelg NG cupBoAooelpdc.

Apaotnpiétnta 7. AAy6pBpog Zuyxwveuong

Na ypdyete éva npéypappa 1o onoio Ba diaBdadlel SUo Aigteg pe aplBuolq. H npdtn
Alota nepiéxel pévo BettkoUg kat n deutepn pévo apvntikouq. H eloaywyn dedopévwv
yla KdBe Aiota teppatietat étav dobei o apBudg 0, o onoiog bev npénet va anobn-
keuBel oe kanota Aiota. Ou apBpoi kaBe Aiotag divovtal og aufouoa ogpad, n.x. 4, 6,
10, 145 kat—-100, =98, —10. 1n guvéxela, 1o npdypaupa Ba ouyxwvelel TG U0 Aigteg
o€ pia, €10l wate atnv 1eAkh Aiota oL apBpoi va Bpiokovial oe alfouoa oepad katd
andAutn ©ih. Av duo etepdanpol apBuoi €xouv tnv i6la andAutn Tn, ungploxiouy
ol Betkol., n.x. 4, 6, 10,10, 98, =100, 145.

Apactnpiétnta 8. AAyopLBpo¢ Kpuntoypdpnaong tou Kaicapa

Me Bdon tov aAydpiBpo kKpuntoypagnong tou Kaioapa, 6nwg gaivetat 0to Napakatw
oxhpa Kpuntoypd@nong, dexduaote du kABe ypdupa Ba aviotoxiotel oto ypaupa
nou Bpioketal tpeLg B€oeLg niow tou ato aApdaBnto. Le auth tnv Nepintwan ynopoupe
va opiooupe éva Ae€Iko.

[106]



Kep. 5 Aouég Acbouévwyv

[A[B[C|D|E]F]

[A[BIC|DIE]F]

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

MA¢éov n Kpuntoypdpnan evédg Kelpévou text eival moAU anAn, 6nwg paivetat kat oto
Napakdatw tPhPa KWOIKa:

>>> def encryptCeasar( text, alphabet ):
cipherText=""
for letter in text:
if letter in alphabet:
cipherText = cipherText + cipher]letter]
else:

cipherText = cipherText + letter

return cipherText

Na oxedidoete pla ouvaptnan nou va AapuBdvel tn petatdnion-kAedi kat va napdyet
10 Ae€1kd avtiotoixiong Twv ypapudtwy cipher. £in ouvéxela, va UAOMOLNCETE TIG avti-
OTOLXEG OUVAPTACELG yLd TNV anokpuntoypdenan.

Ynéde§n: Na avanti€ete pia auvdptnon n onoia va déxetat 1o Ae€iké kKpuntoypaen-
ong Kat va napdyet 1o Ae€iké anokpuntoypdenong, £€10L WATE VA PINOPEL va XpNoLo-
nownBei n ouvdptnon encryptCeasar yla anokpuntoypdgpnaon.

Apactnpiétnta 9. uxvotnta ypapuatwy

Na ypayete npoypappa otn yAwaooa Python to onoio Ba déxetal wg eicodo éva Kei-
Hevo Kat Ba eAéyxel av gugavidovial 6Aa 1a ypdupata tou aA@aBATtou og autd pe
v da akpBwg ouxvotnta, 6nwg ya napddelypa ocupBaivel otn gupBoAooelpd

[107]



Apxéc lNpoypauuatiouou YrnoAoyiotwyv
‘abcdefghijklmnopgrstuvwxyz abcdefghijklmnopgrstuvwxyz’, 6nou 6Aa ta ypdupua-
1a eggavidoval U0 PopéEg.
Apaotnpiétnta 10

Na ypagei npdypappa nou va dtaBdadet pua AéEn kat va eAéyxel av n Aé€n eival kap-
Kvikn, epgavidovtag avaloyo phvupa. AnAadn €€etddel av n Aé€n eival ouppeTpiki,
6nAadn av pnopei va diaBaortei eite and v apxn eite anéd to téAog, 6Nwg yla napd-
detypa ot Aé€eig ANNA A RADAR.

Apaotnpiétnta 11

Bpeite 1 kdvel 10 napakdtw npdypappa. EnaAnBelote tnv unéBeon oag eKteAwvIag
T0 OTO NPOYPAMHATIOTIKG NepBAMOV TnG YAwoaoag.

sqlist=[]

for x in range(1,11):
sqlist.append(x*x)

print sqlist

Apaotnpiétnta 12

Na ypayete pwa ouvaptnon ae Python n onoia Ba 6éxetal pua Aiota and Aé€elg kat Ba
eNOTPEPEL TN AEEN Nou oxnpatietal and ta Npwta YpAppata twv Aégewvy.

Apaotnpiétnta 13

Na ypdyete éva npdypaupa og Python, 1o onoio Ba &taBd&lel and 10 NANKTpoAdyLo pia
Aota and Aé€elg péxpt va 608l n Aé€n ‘end’.

X1n ouvéxela Ba eppavilel tn AEEn h T AEEeLG pe Ta neploodtepa ypappata (UnédeL-
&n: Kataokeudote pua Aiota pe 1o nAhBog twv ypaupdtwy KaBe AéEng).

Eniong, Ba gpgavidel 1o NAABoC Twv AéEEWV NOU TEAELWVOUV LE T0 Ypdupa ‘s’
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5.9 Epwtioelg

1. Mowa n da@opd petagl prag otatikng dopng dedopévwy Kat plag Suvaptkng
doung dedopévawy;

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

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

4. Moleg eival ol Baoikég Asttoupyieg-p€BodoL mou pnopoUpe va EKTEAECOUE O€
Mta Afota;

5. Tueival n nAeldda kat néte tn XpNOLUOMNOLOULE;

6. Tieivalto Ae€iko;

5.10 Avagopég - BiBAloypagia

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 epyaaciag oto TEI Adploag kat sivat StaBéoipo
oto Awabdiktuo.

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

Aktuakdg kKopBog unoothplEng pe NAoUolo UAIKG noAupéowv yla T didbackalia
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).

NeBevtéag, A. (2010) «Taspython. EkudBnon Python Bhpa, BApa. 08nyég Python
Méow Mapadetypatwv», Opdda TasPython.
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06ny6¢ yia tov Eknadeutikd yia 1o Mpdypappa Enoudwv tou Mabhpatog «MAnpogo-
pwkh» [ Tadgng MevikoU Aukeiou, oto nAaioto tou épyou «<NEO EXOAEIO (ZxoAeio
210u awwva) — Néo lMpdypappa Znoudwv», Ynoépyo 9: «Eknévnon lMpoypappd-
Twv Znoudwyv MevikoU Aukeiou, Mouotkwyv Kat KaAAttexvikwv Aukeiwv», Y.I10.
MAI.8, IvoutoUto Eknawdeutikag MoAttikAg (1.E.MM.), lavoudprog 2015.
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6. KAaowoi AAy6piBpot |

Ltdxol
Ot paBntég va pnopouv va:

e avaAUouv Kat va epappodouv KatdAMnAa KAaoikoUg aAyoplBuoug yla npoBAn-
Mata ta€vopnong kaw avalhtnong

e ylonoloUv g€ [La YAWooa NpoypappatiopoU KAAGKoUg alydplBuoug tagvopun-
ong Kat avadhtnong.

Ewoaywynh

‘Evag aly6p1Buog eival pyia akoAouBia nAnpwg KaBoplopévwy Kat eKTeAéoLdwy Bnpd-
TwVv-evIoAwyv, nou odnyei otnv eniluon evog NPoBANNATOG, 0 NENEPACHEVO XPAVO.
Xtnv evétnta auth Ba aoxoAnBoUpe pe KAMoLoug yvwaotoug Kat anAoug aAyoplBuoug,
6nwg¢ o alyépiBuog tou Méylotou KowvoU Atatpétn tou EukAeidn, o alydplBuog tng
o€lplaKAG avalhtnong kat o aAyéplBpog tng tavopnong pe enthoyn.

AEgerg kAedLa

Lelplakh avadhtnon, Ta§wvéunon pe enhoyh
Abaktikég evotnteg

6.1 YnoAoylopog Méyiotou KotvoU Awatpétn

Baowkég évvoleg Tng entothpng tng NANPoQopLIkhG unhpxav NoAU Kapd npv egeavi-
otoUv oL unoAoylotég, 6go napado&o kat av akouyetat autd. H évvola tou akyopLBuou
nou ouvLota ta BepéAa Kat TNy eNOTNPOVIKA undatacn tng MAnpopopikhg unnpxe
ané tnv apxatdétnta. Ao and toug nio dnpoPileic alydpilBuoug Nou €xouv entvonaoel
apxaiot’ EMnveg, eival 1o k6oKivo Tou EpatogBévn yia tnv elpeon Npwtwv aplBuwy
Kat o aAyéplBuog unoAoyilopou tou Méyiatou Kowvou Atatpétn tou EukAeion.

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

MKA(a, B)=MKA(B, a mod B)
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Ma napddeypa, ag npoonabhooupe, Pe enavaAnnuikh epapuoyn NG napandvw
ox€ong, va BpoUpe 1o péyloto Koo datpétn twv apBuayv 100 kat 36:

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

Anod 1¢ napandvw oxéoelg eaiverat 6t 10 Kpthplo dlakonng tng enavaAnyng Ba
pnopouoe va eivat 1o B = 0.'Etol 0 aAyopBuog o yeudokwdika Kat Python divetal
napakdrw:

Python Weubokwdikag

defgcd(a,b): AAy6p1Bpog MKA

while b>0: Aedopéva// a,B//

a,b=Db,a%b ‘Oco B >0 EnavdAaBe

return a U< amodB

a<B

B« u
Téhog_EnavaAnyng

AnoteAéopata // a //
Téhog MKA

YuvhBwg n avanapdotaon evog alyéplBuou o€ weudokwdika eival apketd nio anAn
andé v avanapdotach tou g€ onowadnnote yAwaooa npoypappatiopou. H Python
watdoo, sival pua e€aipeon ag autd tov kavéva. To eninedo NoAunAokoTNTAG TG €ivatl
TouAdxiotov 1o {610 pe autd Tou PeudoKwOIKa, EVD N XPAGN XAPAKINPLOTIKWY TNG
Wlwpdtwy, 6nwg n avilpetddeon petaBAntwv pe xphon nAslddag, andonotei akdua
nepPLOCOTEPO TOV KWBIKA, Onw( paivetal napandvw.

6.2 Xepuakn Avadntnon

MoMEG popég xpetdletal va avadnThooupE KATL GUYKEKPLUEVO péaa o€ pla GUAOYN
dedopévwv. H avalhtnon yivetal ouvhBwg pe Bdan KANolo xapakinplotikd twv de-
dopévwy, dnwg ya napddetypa 1o enwvupo, o aptBudg tautdétntag K.AM. H no anAn
Hopeh avalhtnong €ival n ggwplakn n ypapuikh avaAtnon oUP@wva e thy onoia
ekteAoUpe e€aviAntikh avalhtnon og 6Aa ta otoixeia tng cUAOYAG, PéxpL va BpoUpe
autd nou waxvoupe. Etal, otn xelpdtepn nepintwan, av EEKIVAGOUHE anod To NPWTo
otoxeio Kat autd nou Yaxvoupe eival teAeutaio, Ba kKdvoupe 160eg ouyKpioeLg, 60a
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elval kal ta otowxeia nou €xoupe. Mwa Npwtn uAonoinan tou aAyéplBuou paivetal
napakdrw:

AMNyop1Bpog Zeprakng Avalatnong (ék6oon 1.0)
Python Weubokwbikag
def linearSearch(array, key): AAy6p1Bpog Zeplakn_Avalhtnon
found = False Aedopéva // Luhhoyn, {ntoUpevo //
for itemin array: BpéBnke < Weubng
if item == key : I"la kGBe otoxeio TNG ZUAOYNG
found = True Av gtowxeio = {ntoUpevo Tote
BpéBnke < AAnBNAg
TéNog_Av
Télog_EnavdAnyng
AnoteAéopata // BpéBnke //
return found TéMNog Zeplakh_Avalhtnon

H ékdoon 1.0 tou aAy6piBuou enwatpépel pévo tnv nAnpoopia av to atoxeio undp-
XeL 0Tn ouMoyn h 6xL. Qatdco, NOAEG PopEG BENoupe va Bpoupe Kat tn BEon Tou
otoxeiou otn gul\oyn, €81kd av auth uAonoteital pe kanowa dopn dedopévwv nou
enupénel tnv anoBAkeuon twyv atoixeiwv pe kanota diatagn. 'Etol pnopolpe va npo-
o0Béooupe Kat pia petaBAnth B€on/position. Twpa 6pwe n Aoyikh petaBAnTth gival
neputtn, agou n petaBAnth B€on pnopei va nai§et kat 1o pdAo TN Aoykng HETaBANTAG
wq €€AG: Av n Béon napapeivel —1, téte onpaivel 61t 1o otowxeio 6e BpéBnke. Av duwg
BpeBei, 161 Ba ndapet tnv TP ™ng B€ong Tou Seiktn, n onoia Ba givat pn apvntkn,
o6nwg Qaivetat otnv enduevn €kdoon 2.0 Tou aAyéplBuoU pag.
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ANy6p1Bpog Zeplakng Avalatnong (ékboon 2.0)

Python Weubokwdikag
deflinearSearch( array, key ) : AMy6p1Buog Lelplakn_Avadhtnon
Aedopéva // LuNoyn, {ntoupuevo //
pos = -1 Béon < -1
i=1 i1
while pos <0 and i<=N: ‘Ooo Béon<0 kat i<=N EnavaiaBe
if array[i]==key: Av YuMoyn[i] = {ntoUpevo Tdte
pos =i Béon < i
Téhog_Av
i<i+
i=i+1 Télog_EnavdAnyng

AnoteAéopata // Béan //

return pos Téhog Lelplakh_Avalhtnon

Mia akdpua ékboan tou alyéplBuou, nou anodekvuel akdua pua popd thv anidinta
aM\@ Kal T PwipaAotkn €k@pacn tng Python, eival n napakdtw, n onoia ekpeTaA-
AeUetal 1o yvwoto iwpa tng for kat tn duvatdtnta Biaing Stakonng tou, xwpig autd

va Bewpeitat NAéov Kakh NPAKTKA.
AMNyépiBpog Leplakng Avalhtnong 3.0

def linearSearch( array, key ) :
for itemin array :
if item ==key :
return True

return False

Mnopeite va tpononolnoete thv napandvw cuvdaptnon, WAate va enotpéel Tn BEon
ToU oTolxeiou atov nivaka Kat 6xt gévo anavinon True/False oto epwtnpa Unapéng.
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6.3 Ta§woépnon pe Enthoyn

To npdBAnua tng tavépnong avagépetal otnv avadidra&n twv otoxeiwyv puag Ai-
otag, wote autd va BpeBolv og atouoa h oe PBivouoa oelpd, e axéan pe Kanola
oxéon duatagng. NMoMEG popEg xperadetal va tagivopnooupe Aioteg aplBuwy, Aégewy
h eyypdewv. Na napadetypa, unopei va BéAoupe va Ta§LlVORACGOULE TIG KAOPTEAEG TwV
paBntwv. Ba npénel o€ auth v nepintwaon va eNAEEOUPE €va XapaKINPLOTIKO HE
Bdon 1o onoio Ba yivel n tawvépnan, énwg yia napddetyua to 6voua, o Babudg h o
aptBpég untpdou. To xapaktnplotikéd autd Aéyetat KAELST kat ouvhBwg (aAAG 6xtL nd-
vta) npoadlopiel povoohpavta tnv ovidtnta otnv onoia avagépetat.

‘Evag and toug nio anAoUg aAyopBpoug tagvounong eivat o adyéplBuog taivéunong
pe enthoyn (selection sort). H Aoyikn tou akydptBuou gival n napakdatw:

Biapa 1. Bpiokoupe 10 pikpdtepo otoixeio tou nivaka Kat 1o tonoBetoUpe TNV NpwINn
Béon.

Bhpa 2. Bpiokoupe 10 apéowg PIKPOTEPO OTOLXE(D TOU NivaKa Kal 1o TonoBetolpe
otn deUtepn Béon.

Bnpa 3. Xuvexioupe Bpiokovtag kGBe @opd 1o HiKpdTEPO aToixeio and ta otoixeia
TOU Nivaka nou anopévouv Kat 1o tonoBetoUpe 0to t€Aog Twv hdn tafvoun-
Mévwv atoixeiwv.

H napandvw Aoyikh Ba pnopouaoe va d0Bsi oe yeudokwdika 6-nwg paivetal napa-
KATw:

AAy6p1Bpog Ta&wvopnon_Enwoyng
Aebopéva // A, N //
Ma i ané 0 péxpt N-1
Béon < Béon_EAdxiotou(i, N)
AvtupetdBeoe Al i ], A[Béan]
Télog_EnavdAnyng
AnoteAéopata // A //
TéNog Tavopunon_EniAoyng
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Kat tautdxpova va uhonotnBei o Python pe thv napakdtw cuvdptnon:

AAy6p18pog Ta§ivépnong pe Entloyn
def selectionSort(array ) :
N = len(array)
foriinrange(0, N):
pos = posMin(i, N, array)
arrayli], array[pos] = array[pos], arrayli]

0 aAy6p1Bpog xpnatponotei évav Ao akyopiBpo yia va unoAoyi-{eL tn B€on tou eAG-
XLOTOU atoixeiou tou nivaka.

ANy6p1Bpog EUpeang tng Béong tou EAdxiotou Xtowxeiou
Python Weubdokwdikag
AMNy6p1Buog Béon_EAdxiatou
def posMin( start, size, array ) : Aedopéva // apxn, 1éhog, A //
pos = start Béon < apxh
fori in range(start, size) : MNa i andé apxh péxpl €Aog
if array[i]<array[ pos]: Av A[i] <A[Béon] Tote
pos =i Béon < |
TéNhog_Av
Télog_EnavdAnyng
return pos AnoteAéopata // Béan //
TéNog Ta&wvopnon_Enthoyng

H posMin 6éxetat 1o péyeBog tng Aiotag size. To teAeutaio otoxeio NG Aiotag o€ auth
v nepintwon ivat 1o size-1.

MNMapakdtw @aivetatl 1o neplexdpevo evog nivaka 7 aplBuwy, ya K&Be BApa TG eKTé-
Agong tou aAyoplBuou tagvépnong tng ENAOYAG:
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i=0 | i=1 | i=2 | i=3 | i=4 | i=5 | i=6
0|60 20 20 20 20 | 20 | 20
1138383232 32| 32 | 32
98 | 98 | 98 | 38 | 38 | 38 | 38
94 | 54 | 54 | 54 | 54 | 54 | 54
32 |32 |38 | 98 | 98 | 60 | 60
90 | 90 | 90 | 90 | 90 | 90 | 90
20 | 60 | 60 | 60 | 60 | 98 | 98

o O &~ O WDN

6.4 Apaotnplétnteg Kepalaiou
Apaotnpiétnta 1. To kéokivo tou EpatoaBévn

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

Apaotnpiétnta 2

Na oxebidoete évav dA\ov alyépiBuo yia tov unoloytopd tou Méylotou Kowvou Alat-
p€tn U0 aplBuwy, ektehwvtag e€aviAnTtikh avalhtnon Twv NBavwv dlalpetwv Péxpl
va BpeBei o péyiotog. Exel anpacia and notov aptBud Ba EekivAgoups;

Apaotnpiétnta 3

Ma 600 apBpoUg a kat B, ta dadoxikd Bhuata Tou alyépiBuou tou EukAeidn yia tov
UMNOAOYLOWO Tou PEYLOTOU Kowvou dlalp€tn eivat:

MKA( 3600, ) = MKA( 1100, J=MKA(___,_ )
= MKA( ,100) =
MKA( ; ) =100

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

Na oxebidoete pla ouvaptnon, n onoia Ba déxetal 6Uo Aioteg aplBuwyv kat Ba spga-
viCeL néoot apBuoi epgavidovtal kat otig U0 Aateg.

Apaotnpiétnta 5

Na oxebldoete pa ouvaptnon n onoia Ba déxetal 0o Aioteg aplBuwv Kat Ba eppavi-
CeL ndool aplBuoi epgavidovral pévo oe pia Aiota.

Apaotnpiétnta 6
Na tpononothoete tov aAydplBuo tng oslplakhg avalAtnong, waote va unoloyilet no-

0eG PopéEG eppaviletal to {ntoUpevo otolxeio atov nivaka Kat va gppavidel otnv 086-
vn OAeC aUTEG TIG BETELG.

Apaotnpiétnta 7

Ag unoBéooupe éu ta otowxeia evog nivaka, atov onoio pag {nteital va ekteAécoupe
ava{htnon, ival aképatol aplBuoi ta§lvopnpévol oe au€ouaa oelpd. Av, kaBwg oa-
pwvoupe Tov nivaka, BpeBoUpe og otowxeio 10 onoio ival pikpdtepo and autd nou
pdxvoupe, autd onpaivel 61t 1o {nToupevo Ba To eixape BN ouvavinaoel, av UNNPXE.

Na tpononothoete Tov aAyéplBuo asplakng avalhtnang, waote, dtav dlaniotwael ot
10 {nToUpEvo otolxeio Sev uNApXeL aTov nivaka, va teppatideL.

Apaotnpiétnta 8

Na tpononothaete tov aAyoptBpo tng talvéunong pe enthoyn, wote va tafvopei évav
nivaka akepaiwv ae pBivouoa oelpd.

Apactnpiétnta 9

Na tpononothoete tov aAydpilBuo tng 1a§lvopnong pe eNAoyn, WoTe o€ KABe Bhpa tou
va Bpiokel 10 PLkpdTePO Kat 10 PeyaAUtepo, va Tonobetel 10 JIKpdTEPO aTnNV apxh Tou
nivaka Kat 1o YeyaAUTtePo oto TEAOG.

[119]



Apxéc lNpoypauuatiouou YrnoAoyiotwyv

6.5 Epwtnoelg
1. Katovopdote tpelg yvawatoug alyéplopoug.

2. Xe nota Woéa Baoiletal o unoAoylopog tou Méyiotou Kowvou Alatpétn otov aA-
yOpBuo tou EukAeidn;

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

4. Xe nowa Aoyikh oglpd Bnudtwy otnpiletal o aAyopBuog tavopnaong e ntio-
yh;

6.6 Avagopég - BiBAoypagia

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

06nyd¢ yia tov Eknadeutikd yia to Mpdypappa Lnoudwyv tou MaBhpatog «[MAnpogo-
pwkh» [ Tagng MevikoU Aukeiou, oto nAaioto tou épyou «<NEO IXOAEIO (ZxoAeio
210u awwva) — Néo Mpdypappa Znoudwv», Ynoépyo 9: «Eknévnon Mpoypappd-
Twv Znoudwyv MevikoU Aukeiou, Mouotlkwyv Kat KaAAttexvikwv Aukeiwv», Y.I10.
MAI.8, IvottoUto Eknawdeutikhg MoAttikAg (1.E.MM.), lavoudprog 2015.
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7. Awaxeipion Apxeiwv

T1oxol

Meta 10 1€Aog TG evdtntag, 10 8o KegpdAato tou lMpoypdupatog Znoudwy, Ba pno-
pouue va:

e dnuloupyoUpe anAd apxeia

e xelpllopaote apxeia Kewpévou, péow Baokwv eviodwv (open, close, read,
write) nou xpnowonotel n yAwooa npoypappatiopou Python.
Aé€erg KAeWdLa

Apxeio Kelpévou, dvolypa apxeiou, avayvwaon apxeiou, eyypagn oe apxeio, kKAgioo
apxeiou, katdAoyog, dtadpopn.

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

KatdAoyog: Mwa ouMoyn apxeiwv h Kat kataAdywy, nou ovopdadetal eniong Kat
PAKEOG.

Awadpopn: Mwa gupBoAooelpd n onoia npoadiopidel €va apxeio.
Ixeukn dladpopn: Mia diadpoun n onoia Eekivdel and tov tpéxovia katdAoyo.

AnoéAutn dadpopn: Mwa diadpopn n onoia Eekivael and tov avatato KatdAoyo
0T10 oUOTNHa apXxeiwy.

Albaktikég evotnteg
7.1 Apxeia kelpévou

X1a nponyoUpeva Kepdaiala dSnploupynoape npoypdupata nou ta dedopéva toug, wg
€igodog anéd 1o nAnktpoAdylo h wg £€€0dog otnv 08dvn, Atav napodikd, diapkoloav
pOvo Katd Tn SldpKela EKTEAEONG TOU NMPOypAPHaTog Kat xdvoviav étav TeAsiwve n
eKTéAEON TOU Mpoypdupatog. Autd €ixe wg anotéhecua o KEBe eKTéAeon Tou npo-
ypappatog, va anatteitat va divoupe dedopéva and tnv apxn.
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‘Evag anAdg tponog ya va diatnpoulv ta npoypdupata ta dedopéva toug ival péow
NG avayvwong Kat eyypagng apxeiwv. Me autd tov t1pono, pnopoUie va anodnkeu-
ooupe povipa ta dedopéva M va ta avakthooupe, 6note BéAoupe, Eenepvovtag 1o
eundd1o TG NpoowpvAg HOvo anoBAKeUong Toug atny KUPLD JVARN TOU UMOAOYLOTA
Yla T0 XpOVIKO Sldotnpa nou Slapkei n eKTEAEON TOU NPOYPANHATOG.

‘Eva apxeio kelpévou eival pia akohouBia xapakthpwv anobnkeupévn oe éva péco
MOviung anoBhkeuong énwg o okAnpog diokog, 1o DVD_ROM, A n pvAun gAag (flash
memory). To apxeio autd eival anAé keipevo Kal pnopoUpe va 1o avoi§oupe Kat va
éxoupe npoéoBaon ata nepLlexOPEVE TOU XPNGLHOMOLWDVTAG TLG KATAANAEG eVIOAEG TNG
yAwaoaoag Python.

MpotoU pnopéooupe va ekteAéooupe onoladhnote Asttoupyia o éva apxeio, npénet
nEWTA va 10 avoi§oups, WOTE va EVNUEPWOOUE TO AELTOUPYIKO gUoTna TOU Uno-
Aoyloth OTL NpoKeLtal va 1o xpnatdonothooupe. Na va avoi§oupe éva apxeio xpnot-
HonoloUpe TNV evowpatwpévn ouvaptnon open() pe dptopa 1o dvopa tou apxeiou.
H ouvdptnon pdg enwotpépet éva aviikeipevo tou apxeiou nou pnopoUpe va Xpnol-
HOMOLAGOULE yLa Va T0 NPOCNEAAOOULE KaL va eKTEAEGOUE BLapopeg Asttoupyieg o€
auté.

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

H ouvaptnon open() eivat evowpatwpévn otnv Python kat 6€ xpetaletal va pop-
Twooupe Kanota BiBALBAKN. Aéxetal duo opiouarta:
To dvopa tou apxeiou (“words.txt") ival, yia napddelypa, 1o dvopa pe 1o onoio
avayvwpidel 1o Asttoupyikd oUotnpa 1o apxeio pag.

‘Eva €161k6 aUpBoAo (onpaia) nou kaBopilel Tnv kKatdotaon avoiypatog Tou ap-
xelou. Av npdKeLtal va 1o XpNOLPONOINCOUE yla eyypadn A yua avdyvwon (‘w”
yla eyypaen, “r’ yua avdyvwaon).

Ot ©é€g Ing napapétpou Katdotaong avolypatog gaivovial otov napakdtw ni-
vaka. Av 6 cupnAnpwBouy, 161 Bewpeital 6t to apxeio avoiyel yla avdayvwon.
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Mapddeypa
>>> keimeno = open('words.txt’)

oTo avilkeipevo keimeno aviiotowxei 1o apxeio words.txt. Ltn guvéxela pnopou-
ME va XpNOLPOonolnooupE To Keimeno yla va eKTEAECOUE AstToupyia avayvwong
oto apxeio.

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

Opiopata
Katdotaong Aewoupyia
avoiypatog
“r’ Avdyvwon
. Eyypagn
w
(Ataypa@h nponyoUpevwy NePLEXOPEVWY, av UNApXouv)
. NpocBnkn
a
(Atathpnon nponyoUpEVWY NEPLEXOUEVWV)
“b” Apxeio Auadlkng poppng
" MpoaBnkn dedopévwv ato téAog tou apxeiou “r+": dvolyua ap-
xelou Kkat yla avdyvwon Kat yla eyypagn.

H yAwooa Python unootnpilel kanoleg eyyeveiq Asttoupyieg yla va enefepyaotolpe
1a apxeia, 1¢ onoieg ovopdloupe peBddoug. Mnopolpe va avoifoupe Kat va xpn-
OlUOMOLACOUE apXeia Xpnolgonolwvtag TG aviiotoxeg peBodoug yla avayvwon
read(), readline() n ywa eyypagn write() oto apxeio. H duvatétnta va dtaBadoupe i va
ypdpoupe oto apxeio e€aptdtal and tnv Katdataon avoiypatog nou £xoupe KaBopioel
Katd 1o Avolyud Tou, Pe th cuvaptnon open().

Ta oUpBoAa katdotaong avoiypatog, nou neptypdgovial otov napandvw nivaka, opi-
{ovtat w¢ deltepa opiopata petd 1o 6voua tou apxeiou. KaBe popd pnopei va ent-
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AexBel pévo €va, avaloya pe tn Aettoupyia nou enBupoUpe va ekteAéooupe. Av dev
en\exBel Kavéva, 1o apxeio avoiyel wg npoenthoyh Pévo yla avayvwaon (unovoeitat
10 6pLopa r').

‘Otav oAokAnpwaooupe pe TIG Asttoupyieg nou BEAoupe va ekteAeoTolv ato apxeio,
kaAoUpe tn ouvdptnon close(), wote va SNAWOEL 6Tt TEAELWWOAE KE TN XPAON TOU.

7.1.1 Eyypagn kat avayvwon apxeiou

I"a va ypayoupe o€ €va apxeio, Npénet va 1o avoi§oupe o€ katdotaon 'w', opioviag
10 wg deltEPO GpLopa:

>>> keimeno = open('output.txt’, ‘'w')

avoiyoupe 1o apxeio output.txt o€ Katdotaon eyypa@ng “w” Kat 10 avilotolxoUpE 610
avTkeipevo pe 6vopa keimeno

Av 10 apxeio undpxel Adn Kat 1o avoifoupe o€ Katdotaon eyypagng, 1ote daypdgo-
vtal ta naAd edopéva kat 1o apxeio ivat adelo, ondte NPEMEeL va €iHacTE NPOOEKTL-
Koi. Av 1o apxeio dev undpxel, 1d1e dbnploupyeital éva véo.

H péBodog write() ypagpel dedopéva oto apxeio.

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

"pagoupe 1o neplexdpevo tng petaBAnTAg linel oto apxeio. Me 1o \n nou B€oape
otn cupBoAooelpd write aAA{oupe ypappn.

To avukeipevo apxeiou keimeno napakoAouBei tn B€on nou Bpioketal Kat 6tav
EavakaAéooupe tn write, Ba npocBéael 1a véa dedopéva petd tn B€on auth.

>>> line2 = "Pythonistas.\n"

>>> keimeno.write(line2)

‘Otav teAewdooupe pe 1o Yypdwiuo, Ba npénel va kKAsigoupe 1o apxeio.
>>> keimeno.close()
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To éplopa ng write npénel va eivat pua cupBoAooelpd. Enopévwg, av BéAoupe va
BdAoupe AN\eg THEG o€ éva apxeio, NpENeL va TG JETATPEYOUE NPWTA o€ GUKBOAo-
oelp€q. O euKoAdTEPOG TPOMOG yLa vVa T0 KAVOUME auTtd gival Pe thv str:

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

MnopoUpe va xpnaotgonothooupe pla enavaAnyn for ywa va kdvoupe S1adoxIKEG ey-
YPagéq o€ éva apxeio.

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

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

Ou nio dradedopéveg pébBobdol yia didBaopa sivat n read() kat n readline(). H npwtn
61aBadeL 6Ao 1o apxeio kat enotpéPet 6,1t SlaBaoel o€ pa petaBANTA, evad n deltepn
6laBdadlel xapakthpeg and éva apxeio PEXpL va ouvavinoel pua véa YPApA Kat €nt-
oTpEPEL TO anotéAeopa o€ pia Aiota:

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

To napakdtw npdypappa apxika dnuloupyei éva apxeio pe dvopa song.txt. tn ouve-
X€La, YPAQeL p€oa o€ £va apxeio Tnv Npwtn otpoPn and €va ayannuévo oag tpayoudt
avd otixo kat étav oAoKANpwael, egpavidel 1a nepLeXSUEVO.

e MeAethote Tov NAPaKdTw KWOIKa Kal cUPNANPWOTE yia KABe evioAh 10 avaloyo
OXOALO YLa TO TL aKPLBWG KAVEL.

® YNMEWWDOTE NOLO TUAKA TOU KWBIKA Xpnolponoleital yla va yivel n eyypagpn oto
apxeio Kat noto yla va epeaviotei 1o neplexdépevo atnv 084vn.

* ["la noto Aéyo xpnatponoloUpe TNV enavdAnyn for i in range(telos);

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

telos=int(input("Awoe 1ov aplBud twv otixwv’))
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# ypdgpoupe éva phvupa oto apxeio.
for i in range(telos):

print "Awoe 10°,i+1, "o otixo"

X =raw_input(" ")

X=X+ \n’

song.write(x)

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

print line

song.close()

Apaotnpiétnta 2

Anpoupyia evog apxeiou pe 1o 6vopa “hmerologio_2015.txt", nou nepiéxet 1o npepo-
Ao6ylo tou 2015 Kat egpavion tou NepLexOPEvVoU Tou otnv 08évn pe xphon g evow-
Hatwpévng BlBALoBAKNG calendar.

A) MeAethote tov KWOIKa Tou npoypdupatog nou akoAouBel. MNMAnktpoAoyhote Tov
Kwbka oto nepBaMov IDLE tng Python. Ltn ouvéxela, ekteAéote Tov yla va deite
T Ba eppaviotei otnv 086vn. Bpeite 10 apxeio kewévou “hmerologio_2015.txt" oto
(pakeAo nou anoBnkeUETe Ta Npoypappatd oag Kat avoi€te to yla va deite ta nePLEXo-
pevd tou. Tt napatnpeitg; Ludnthote atny 1a€n Nwg Asttoupyel 1o Npdypappa.

B) Ztn ouvéxela, kavie TI¢ anapaitnteg TPononotnoeLg, wote va anobnkeutel oto ap-
xeio “hmerologio_2016", 1o npuepoAdylo tou 2016 kat TN cUVEXELD va EPPavLOTEl oTnV
oBdvn.
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import calendar # eiadyoupe tn BiBALOBAKN calendar
hmerologio=open(*hmerologio_2017.txt", "w")

# avoiyoupe 1o apxeio hmerologio_2017 yia eyypapn

hmerologio.write ("To napakdtw npepoAdyto €xetl 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 6Ao 1o npepPoAdyto tou 2017.

hmerologio.write(a)
# ypdgpoupe 10 NepLExOPEVO NG PETABANTAG a oTo apxeio

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

# ypdgoupe oto apxeio éva npdabBeto phvupa
hmerologio.close() # kAeivoupe 10 apxeio.

# eppAavion Tou NepLexopévou Tou apxeiou
hmerologio=open(*hmerologio_2017.txt","r")
# avolyoupe 10 apxeio yla avdyvwon
contents=hmerologio.read()

print contents

# Epgavidoupe ta neplexdpevo (to npepoAdyto 2017) atnv 08dvn.
hmerologio.close()
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7.2 Ovopata apxeiwv Kat Stadpopég

Ta apxeia eival opyavwpéva oe kataAdyouq / pakéAoug, YE KABe npoypappa nou
ekTeAElTaL va €xel évav Katdloyo, o Tpéxwy KatdAoyog, o onoiog sival o nposmAeypé-
VoG KatdAoyog yia tig neploodtepeg Asttoupyieq. MNa napddeypa, 6tav avoiyete éva
apxeio ywa dudBaopa, n Python 1o waxvel o autd tov nposmAeypévo KatdAoyo.

H povdda AoylopikoU os napéxel ouvaptnaelg yia va pnopoUpe va dSouléwoupe e
apxeia kat kataAéyoug (1o “os” anpaivel “operating system”). H os.getcwd enwotpé-
Q€L 10 Gvopa ToU TPEXOVTOG KaTaAdyou:

>>> import os
>>> cwd = os.getcwd()

>>> print 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 NAPAKATW KWOLKEG. TEKUNPLOOTE
v anoyn oag.

Al

my_Llist = [i(**2 for i in range(1,11)]
# Anpoupyel pia Aiota tetpaywvwy twv aptBpwy 1 - 10

f = open("output.txt”, "w")

for 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()
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7.4 Epwthoelg
1. Moleg Baoikég Aettoupyieg-peBodoug unoatnpilel n yAwooa Npoypappatiopou
Python, wote va pnopoUpe va enefepyaatolpe €va apxeio KEPEVOU;
Me nota ouvdptnon avoiyoupe €va apxeio KEWWEVOU yla avayvwon;
Mg avoiyoupe €va apxeio Kewwévou yia eyypagn;
Me nota ouvdptnon kAeivoupe éva apxeio;

a B N

Me nota ocuvdptnon ypagoupe neplexduevo o€ €va apxeio;

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

Downey, A. (2012) «Think Python, How to think like a computer scientist», 0" Reilly.
http://www.greenteapress.com/thinkPython/. To BiBAio éxel petappaoctei kat ota
EMnvikd ané ota nAaiowa ntuxtakhg epyaaiag ato TEI Adploag kat sivat StaBéaipo
oto Awadiktuo.

Swaroop, C., H. (2013) “A byte of Python", Aladiktuakn €kboon nAektpovikoU Bi-
BAiou http://www.swaroopch.com/notes/Python/ pe adswa Creative Commons
Attributions —ShareAlike 4.0 International License. To BiBAio éxel petappaotei
kat ota EMnvika ané tnv EAAnvikh kowvétnta tou Ubuntu. http://ubuntu-gr.org/
Kat eivat dtaBéapo oto Awadiktuo.

ABoUpng N., Koukidg M., MaAwoupdg B., Lydpunag K. (2013) «Elcaywyh otoug unoAo-
YLOTéG he Tn yYAwaooa Python», Ekbdoelg Maveniatnpiou Matpwv, Matpa.

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

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

06ny6¢ yla tov Eknadeutikd yia o Mpdypappa Enoudwyv tou Mabhpatog «MAnpogpo-
pwh» " Tagng MevikoU Aukeiou, oto nAaioto tou épyou «NEO XXOAEIO (XxoAeio
210u awwva) — Néo lMpdypappa Znoudwv», Ynoépyo 9: «Eknévnon lMpoypappd-
Twv 2noudwv [evikoU Aukeiou, Mouaikwyv kat KaAtexvikwv Aukeiwvs, Y.I10.
MAI.8, IvoutoUto Eknawdeutikag MoAttikng (1.E.MM.), lavoudprog 2015.
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8. Epappoyég og yAwooa npoypappatiopou pe xphon API

T1oxol

Me tn peAétn tou KepaAaiou, 130 KepdAato MNpoypdppatog Lnoudwy, Ba pnopoulpe
va:

* neplypA@oupe 11§ BaolkEG apx£EG TN entkovawviag avBpwnou unoAoyloth

e xpnatdonoloUpe neptBarovta, Application Program Interfaces (APIs) kat Bt-
BALBNAKEG yla TNV avdntugn Kat Tpononoinon eQpapuoywy AOYLOUIKOU.

Aé€erg KAeWdLa

Aenagég Mpoypappatiopou Epappoywy, Enkowvwvia AvBpwnou—YnoAoylotn, oxe-
dlaopou tng dienagpng, BiBAoBAKN Tkinter

Abaktikég evotnteg
8.1 Awenagpég Mpoypappatiopol Epappoywv

‘Eva nAgovéKTNa TNG YAWaooag npoypaupatiopoU Python sival n guvelopopd ing pe-
YAANG Kowvotntag NPOoypapatiotyv nou otnpidel tn yAwoaoa, ge oUANOYEG €T0LHOU
AoylopikoU yla ndpa NoAEG epappoyEG. Tig oUMOYEG auTEG Jnopeite va TG pavta-
oteite w¢ epyalelobnkeg pe €tolpa epyaleia, Ta onoia pnopoUpe va xpnaotgonotn-
OOUpE PEaa atov KWOLIKA pag, agou ot neploadtepeq epyaleloBnkeg tng Python avi-
Kouv oTtnv Katnyopia 1ou eAeUBepou AoylopikoU. Ot auMoYEG auTéG AoyLopikoU givatl
YVwotég wg Alenagég Mpoypappatiopol Epappoywv — Application Programming
Interfaces (APIs) h kat w¢ BiBALOBAKEG AoylopikoU.

Kdanotwa noAU dnpo@an APIs yia Python givat: n BilBAoBAKn ontikonoinong dedopé-
vwv Matplotlib, n SeaBorn nou anoteAei enéktaon tou Matplotlib pe ypagpikég ava-

napaoctdoelg uynAdtepng nodtntag Kat n ggplot nou eivat Baowopévn oto oloTnpa
ggplot2 tng yAwooag npoypappatiopou R.
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210 KeQAAato autd Ba aoxoAnBoupe pe tn BiBA0BAKN Tkinter, n onoia €ivat n npdtu-
nn BuBAoBAKN tng Python yia tnv uhonoinon ypagikwy dienagav (GUI).

Eniong pe tn BonBela katdAnAwv APls pnopoUpue va avantifoupe oxeTikd eUKoAa
Kal yphyopa €QappoyEG yla tTny avoupon Kat avaktnon NAnpogopLwyv angd tov na-
YKOOML0 1016, 6nw¢ KAveL Jia 1oté-apdxvn (web crawler/spider) plag pnxavig ava-
{Atnong.

Qotéo0, 0 Baolkdg okonodg autoU tou Kepalaiou Sev eival va HABETe éva OUYKEKPLUE-
vo API, oUte puakd va anootnBioete kKanoleg BaolkéG ouvaptnoelg Twv napandvw
BiBAoBnKwv. O otdx0g €ival va efoikelwBoUpe pe Tnv 18€a OTL Katd Tnv avdntugn
Hlag epappoyng Kat agou avaAUooupe TG Baolkég Asttoupyieg Tng, Ba npénel npwrta
va ava{nthooupe av éxouv Ndn uAonownBei and AAoug NPoypapHaTIOTEG Kat gival
Hépn kdnowou API, npwv npoonaBhgoupe va 1§ uhonothooupe. Nevikd, otnv avantu-
&n epappoywv gival KaAh NPaktkn, va xpnaolponoloUpe KatdAAnAa hdn yvwotd ouy-
yevh pe 1o B€pa tHApata dAwv epappoywy, ano@elyoviag va ta dnpuoupyolpe NdAL
Kal ePeig, ektdg av auto eivat anoAUtwg anapaitnto and th Uon TG EQapUoyng.

8.2 Enkowvwvia avBpwnou-unoAoyloth Kat Stenaph xphotn

H Enwowvwvia AvBpwnou — YnoAoyioth (E.A.Y.) - (Human Computer Interaction —
HCI) yvwoth kat wg enkovawvia avBpwnou-unxavig, eival 1o enotnpoviké nedio tng
NANPOPOpPIKNG Nou PeAeTd thv aAnAenidpaon petagu avBpnwy (xpnotwy) Kat uno-
Aoylotwv. Bewpeital wg 10 onpeio Topng petau tng NMANPOPOPIKAG, TNG YVWOTIKNG
puxoAoyiag, TnG KowvwVIKNG YuxoAoyiag, tTng yA\waoooAoyiag, Tou Blopnxavikou oxe-
dlaopou Kat aképa nepLoodtepwy (0w yvwoTtikwy nediwv. H aAnAenidpaon petau
XPNOTWV Kat unoAoylotwy yivetat ato eningdo tng Sienapng xphotn (user interface),
HE€ow KatdAnAou AoyLopLIKoU Kal UAIKoU. H enikowvwvia avBpwnou unoAoyloth givat
noAU gupUtepog Topéag and tn diena@n xpAhatn, agou n diena@h xphotn KaAUntel
pévov 1a otowxeia Tou unoAoyloth pe ta onoia o dvBpwnog €xeL Apeon enan.

0 top€ag tng Enkowvawviag AvBpwnou-YnoAoyloth aoxoAeital pe 1o oxedaopd, tnv
uAonoinan, Kat tnv afloAéynon d1adpacTtikwy UNOAOYLOTIKWY CUCGTNHPATWY NPoopL-

opévwV yla avBpwnivn Xxphon Kat Tn EAETN ONPAVTIKWV palvopévwy yupw and autd
(mnyn Association for Computer Machinery).
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Ma napddetypa, oL XapaKINPEG Kal Ta avilkeipeva nou epgavifovial and 1o AoylopIKO
otnv 086vn evdg NAEKTPOVIKOU unoAoyLoth, aAAd Kat n eicobog nou divouv oL XpHoteg
HEOW NEPLPEPELAKWV CUOKEUWY, ONwG T0 NANKTIPOASGYLO Kal TO MOVTiKL, anoteAolv
avikeipevo €peuvag tng aMnAenidpaong avBpwnou-unoAoyLoth.

0 Baokog ot6xog tng E.AY. gival n au§npévn suxpnatia tou cuothpatog (Usability).
Me tov dpo guxpnatia evog ouothpatog, oUpPwva pe 1o dleBvég npdtuno 1SO 9241,
neplypd@oupe tnv IKavotnta evédg CUCTANATOG, va Asttoupyel anoteAegpatikd Kat
anodotikd, evad Napéxel UNOKELUEVIKN tkavornoinon otoug Xphoteg tou. H euxpnaotia
TOU OUOTARATOG eNttuyxdvertat, 6tav n enkowvwvia evog Xphaotn pe €éva oUaTnpa uno-
Aoyloth yivetat péow evag neplBaMovtog nou xapaktnpiletal ano:

e cUKOAia ekudBnong

e yywnAn andédoon ektéAeang €pyou (enidoon)

e XapnAh ouxvétnta epgeaviong AaBwv xphaotn

e gUKOAiO oUYKPATNONG TNG yVWOoNG TG Xphong Tou

® UMOKELUEVIKN IKavonoinan tou xphotn (ndéoo tkavonolnpévol gival ol XphoTeg
and th xpAon ToU CUCTAKATOC).

MNapabeiypara - Eqpappoyég

‘Otav o€ pia epappoyn ta nAnktpa ANOBHKEYZH (SAVE) kat AIATPAOH (DELETE)
elval NoAU Kovtd, 1dte NoAU eUKoAa pnopei va ndeL kaveig pe 1o novtikL atn AdBog ent-
Aoyn. Aképn kat 6tav undpxet nAaioto dtaAdyou nou {ntdet enBeBaiwon tng npd&ng
undpxetl NnpoBAnpa, yuati autd ta 6o nAaiola eivat napdpola kat eppavidoviat Kat
otLG 600 enthoyEg.

H xpnotikétnta plag dienapng oxetidetal Aueoa Pe tTny NANPOQOPIia Nou NPooPEPEL
0T0 Xphaotn cuveldntd M kat unoouveidnta. ¢ neipapa, Kotdgie I ypaPLkn aneiko-
vion otoug dlakonteg nou puBpidouv ta pdua tng NAeKTPKAG Koudivag. MNMoAEG po-
p£¢, Napd tnv NpoonddeLa Tou KATAOKEUAOTA va anelkovioel notog Slakéntng avoiyet
10 avtiotowxo pdu, unepdeudpacte. Ta npdyuata Ba Atav nio eUKOAQ, av Ta Pata Ing
koudivag ta tonoBetoUoape oe diatagn evag nAdylou napaAnAdypappou pE o KGBe
pétL va Bpioketal otnv KABe ywvia. Me autd 1o 1pdno, n Ndvw aepd Twv patwy Ba
Atav Alyo nto aplatepd and v KATw Kat n aviiotoixion twv dlakontwy Ba htav dueon,
Me Tov npw1to dtakdntn va aviiotoxei ato pdtu otnv ndvw aploteph ywvia, 1o deltepo
dlakonTtn va avuiotoxei 010 patl otnv KATw aplateph ywvia, tov 1pito diakdntn oto
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pat otnv ndvw 6€€1d ywvia Kat 1o t€tapto diakdntn ato pdt otnv Katw &€ ywvia.

AMo evblapépov napddetypa givat ol NOPTEG NoU ouvavidue NOAEG PopEG O€ Ka-
taothyata. Méte npénet va g tpaBhfoupe kat néte va 1 onpwoups; To phvuua
«wBnhoate» napdu pag nAnpopopei dev pag odnyei ato va kGvoupe autdpata thv
evépyela. Ba htav nio eUKOAO av, atnv NEPINTWan nou énpene va wBNooupe T Nop-
10, UNApXE pa Pikph Bildwpévn petaAikh NAdka kat 6xt AaBn, evad otnv nepintwon
nou énpene va tnv tpaBhfoupe, av unhpxe pévo AaBh.

H avtiAnyn kdnowag nAnpogopiag and tn pepld tou xphotn ennpeddetal onPavikd
and T petapopd Nou Xpnolgonoleital yia tnv ontkh tng avanapdotach, dnAadn tn
OUYKeKPLUEVN anekdvion tng ouvhBwg dyvwatng nAnpogopiag, o€ KANo ontkéd
avtikeipevo, ouvhBwg yvwpLpPo, Wote 0 Xphatng va pnopei eUkoAa va KataAdBel 1o
vénpa tng nAnpogopiag. Q¢ napddelypa yvapung petapopds, okePBeite Tn xphon
TOU KOKKIVOU Kal Tou pnAE yla {eatd Kal KpUuo oTig Bpuoeg.

8.2.1 levikég Apxég oxebiaong Sienaphg

Katd tn didpkela tou oxeblagpou tng dienagng, o oxedlaothg Ba npénel va pn Ee-
xv@ ot gudxvel éva gUotnpa to onoio anguBivetal Kat' apxnv e avBpwnoug pn
OXETIKOUG Kal OxL o€ éunelpoug xphoteg. Kdtw and auto to npiopa n oxedaldpevn
dlenagn Ba npénet va AapBavetl undywn tg avBpwniveg dlattepdtnteg. Na napadety-
Ha, n eNAOYN TV XPWHATWY, TWV ETKETWY, TG ToN0BETNONG Twv NANKTIPWY KAl TwV
Aettoupylwv € Ba npénel va aviBaivouv ota XapakinpLlotikd tou avBpwrnou. Av n
epappoyn anguBuvetal o€ dtopa e E0IKEG avaykeg, 10te Ba npénet va AnpBoulv uno-
yn ta Wlaitepa xapaktnplotikd toug. Na napddeypa, epappoyEg ya dtopa pe npo-
BAApata épaong Ba npénel va cupnepAaBouv NoAU peyaAUTepa €lKovidLla, NXNTIKA
MnvUpata avatpo@oddtnong K.4.
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0 okonég tng oxediaong plag dienapng eivat n dnuloupyia oo 1o duvatdv nio €0-
Xpnotwv guothpdtwy. 1o oxedlaopd puag dienapng Ba npénel va akoAouBouviat
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 oxediaop6 piag dienagng eivat:

1. Opolopop@ia Kat cuvénela (consistency) atn Aettoupyia tng dlenapng kat ano-
QuUYH anpoadoKNING cUNEPLPOPAG TOU GUOTAHATOC OTa NApaKdTw:
1) OpoAoyia.
2) MnvdGparta.
3) Mevod.
4) 0B6veg BonBelag.
5) pappatooelpég.
6) Xpwpa.
7) Mopon.
2. YUvtopol xelptopoi (shortcut) yia tn SieukdAuvon twv EUNELPWV XPNOTWV:
1) Zuviphoelg.
2) Ed1kd nAhktpa.
3) MakpoevioAéq.
3. Zuvexng avatpo@oddtnon tng katdotaong (informative feedback) tou ouoth-

Hatoq. Na napddelyua, 1o ouotnpa Ba npénel va deixvel tnv nopeia TG IpéEXou-
oag epyaciag, 6nwg: T N000oTo apXeiou €XeEL avilypaPel.

. OL"8udAoyol” xphotn - unoAoyloth npénet va oAokAnpwvovtal o€ Alya Bhuara.
. NpéBAeyn yla oPAAPATA TWV XPNOTWV KAl XELPLOPOG OPAAPATWV.

. Auvatotnta avaipeong Hlag h NEPLOCOTEPWV EVEPYELWV PE EUKOALQ.

N o o B

. 0 é\eyxo¢ tng aMnAenidpaong Ba npénet va eival and tnv NAgupd tou Xphaotn
Kat 6XL TOU OUCTAPATOG,.

8. To poptio BpaxUxpovng PvAUNG Tou xphotn Ba npénel va ehaxiotonotnBei (ka-
vovag twv 7+2).
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Oépata ywa oudatnon othv 1a§n

lNowa eikovibla nioteUete OTL €ival Ta Mo KATAAANAQ va XpNGOLHONOLAGOUE O€ HLd
epappoyn ya va dnAwaoupe oto xphotn 0Tt pe autd Ynopei avtiotoxa: va ano-
Bnkeloel tnv epyaaia tou, va tnv avoigel kat va tn diaBdoel, va tnv EKTUNWOEL,

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

H 6idta§n QWERTY tou nAnktpoAoyiou, nw¢ éxel NPoKUYEL Kat o€ noto Babuo
niotevete Ot pag BonBagL otnv NANKTPOASYNON;

Ewoaywyilkh Apactnpiétnta

IXEUKA pe 10 oxedlaopd dienagwv €xouv dlatunwBel diapopeg npotdoelg 6nwg
(Norman 1990):

Eivat anapddekto va xpetaletar kanotog ntuxio NMANpo@opIkng yla va SouAéyel
anodotkd e évav unoAoyLoth.

Onowadnnote ouaKeUn, KATAOKEUN M UNOAOYLOTAG pag anotpénel UE KAnoLo 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 kahooxedlaopévn dienagn, 6 xpeldletal kanowa npoonddela yla va Ka-
TaAdBoupe TL Kal NG PnopouUpe va 1o KAVOUpE, KaBwg Kal Tt 6ev pnopoUpe va
KAVOULE.

‘Otav pla dienapn Kat yevika €va epyaleio kdvel KaAd tn HouAeLd Tou, pag yivetat
adparo. Eva epyaleio yiverat avuAnntd pévo, étav dev Kdvel KaAd tn ouAeld
ToU.

Yulnthate otnv 1aEn TI¢ Nnpotdoelg autéq. Bpeite kal neplypayte yia kaBe npdtaon
napadeiypata and tn dikh oag epnelpia.
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8.3 HBBAoBAKN Tkinter yta avantu§n ypapikwv dtenapwv GUI otnv Python

To napakatw npdypappa anoteAel tnv NPWIN Hag epapuoyn Pe ypadikn dienapn
otnv Python.

import Tkinter as tk

import tkMessageBox

def showInformationBox():

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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def 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¢ eVTIOAEQ
root = tk.Tk()

root.title("Computer Science”)

dnuoupyolpe éva napdBupo e titho Computer Science., 10 onoio dev éXoupe OUwWG
eMpavioel akOpa. X1o aviikeipevo autd npooBEtoupe AANa aviikeipeva, ONwg Keipevo
(Label) kat kdnowa kKouunid ta onoia, étav Nnathooupe, ep@avifovial CUYKEKPLUEVa
pnvUpata o napdBupa. Na napddetypa, n evioAn:

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

dnuoupyei éva kouuni 1o onoio sivalt anoBnkeupévo otn petaBAnth-aviikeipevo
buttonA. To avtikeipevo autd éxel ndvw tou 10 Keipevo Click here for Information,
ouvdéetal Pe 1o avikeipyevo — napdBupo root kat étav natnBei ekteAeital n ouvdp-
on showlinformationBox tnv onoia éxoupe opiogtl napandvw. Ot cuvapthoelg nou
éxoupe avtioTtowxioel ota Koupnud spgavidouv didgopa €idn napabupwy, ta onoia
pnopei va €xouv evnuepwtikd okono, va avapépouv kanoto aoBapd AdBog h va {n-
tave enBeBaiwon yia kdnola evépyela.

Me tnv evioAh pack tonoBeteital 1o Koupni eviog 1ou napabupou, v e TNV EVIOAN
root.mainLoop() epgaviletal 1o napabupo.

MNeploodiepeg nAnpoopieg pnopeite va Bpeite atn BonBela tou Tkinter nou eival
dlaBéaun otnv wotoaeAida tng Python.

8.4 Apaotnplétnteg KepaAaiou
Apaotnpiétnta 1

Epyadbpevol o€ opdbdeg, va nelpapatioteite pe €rowwa napadeiypata avakinong Kat
e€aywyng nAnpogopiag and otooeAideg pe tn BiBAoBAkn Beautiful Soup http://
www.crummy.com/software/BeautifulSoup/
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Apactnpiétnta 2

Na newpapatioteite pe €tolpa napadeiypata ontkonoinong dedopévaov tng BLBAL-
08nkn¢ Matplotlib ané tn 6ievBuvon http://matplotlib.org/examples. lMNpwra, va
en\é€ete pepika napadeiypata, oe ouvevvdnon pe Tov KaBnynth oag, €101 WOTE va
XPNOLOMNOLNOETE UPKETEC BLAPOPETIKEG KATNYOPIEG OMTIKOMOLACEWY, M.X. YPAPLKEG
napactdoel CUVApPTACEWY, LOTOYPAPHaATa.

0.030 Histogram of 1Q

. Lp=100, 2 =15

Apaotnpiétnta 3

Metd tnv e€oikeiwon oag pe tn xphon tng BiBALoBAKNG Matplotlib, va avantigere, ot
Python, éva npdypappa 1o onoio, pe xpAon authg tng BlBALOBAKNG, va epgavidel, oto
i6lo diaypappua, diapopeg kKAdoelg noAunAokdtntag, wote va eivat eUKOAN n aUykpLlon
TNG ACUMNTWTLKNG CUKNEPLPOPAG TouG Slaypappatikd, 6nwg gaiverat oto Napakdtw
napadetypa:
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Apactnpiétnta 4. EQappoyn ota olkovopika

E€aywyn olkovoplkwv nAnpo@opLadv yia SlakUpavon PETOXWY O€ NPayuatiko xpo-
VO and oTooeABEG XPNHATIOTNPLAKWY EIGNCEOYPAPIKWV LOTOOEAIBWY, HE XpAhaon TG
BiBAoBAKNG e€aywyng nAnpogopiwv and totooeAideg Beautiful Soup. Mnopeite va
peAeThoete Thv €Tolpn Pikpospappoyh og Python Yahoo Finance Scraper.

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

Mnopeite va xpnaotgonothoete kKat Ao eAeUBepo Aoyloptkd yla ene€epyacia Lotooe-
Aldwv olKkovopLkoU/xpnuatatnplakoU evola@époviog, 6nwe n epappoyn scrapy, h n
BiBAoBNAKN tng Python Ixml 6nwg ¢aivetal oto napakdtw napddetypa

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

Av oag evblapépel n dnploupyia EKNAGEUTIKWY NAEKTPOVIKWY Naxvidiwy, pnopei-
1€ va Bpeite evdlapépouoeq BiBALOBAKEG AoylopikoU yla th dnploupyia nawxvidiwv
otn yAwoaoa Python. Enwokegreite, yia napddetypa, 10 diktuakd téno https://www.
pygame.org/docs/index.html, yia va nAnpogopnBeite oxetkd pe 1o project autd
Kat ya g BiBAoBnKkeg nou pnopei va xpnatdonolnasl Kaveig yia va dnuoupynoet
1a 61kd tou nawxvidia. Asite pepikd napadeiypata érolpwyv dnploupylwv. Avalnthote
napopota projects kat BlBAoBAKeG oto Atadiktuo Kat napouactdote TG NANPoPopieg
nou Bphkate otnv ta€n.
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8.5 Epwrthoeig
1. Tueival n enikowvwvia avBpwnou unoAoyLotn;
2. Tieival n dienagn xphatn;

3. Tu gival n euxpnotia cuothpatog Kat nota Baotkd xapakinpLlotkda €xel éva gu-
otnpa pe au§npévn uxpnaotia;

4. Mool gival ot Baoikoi kavoveg yla 1o oxedlaopd pag dienapng;

5. Tueivat ot dlenagég npoypappatiopol epappoywyv — Application Programming
Interfaces (APIs). Avagépate &0o dnpo@An napadeiypata ya tn yAwooa

Python.
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