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>>> print('Hello, World!")




—

——r




Elcaywyn

OTOV TTPOYPOAHATIONO

ue tnv Python

NikoAaogc A. AyyeAidakng

EkmaideuTtikdg TTAnpogopIkAc,
M.AE. (M.Sc.) othv EmioThAun YmoAoyioTwy

A' EKAOZH

HpdkAeio, AUyouatog 2015

'

——



Eicaywyn otov mpoypappariopé pe tnv Python

2uyypagéac: NikoAaog A. AyyeMddkng, ekmtaideuTikog TTAnpowopIKAg
FAwaoaoikn emipéAcia: Aonuévia XapkiwTdkn, @1A6Aoyog
1" ‘Ekdoon

HpdkAgio, AUyouatog 2015

ISBN: 978-960-93-7364-7

AuTO to BLPBALo StatiBetal eAeVBepa oto ALaSikTUO 08 NAEKTPOVLIKA Lopdr) HE Adela
Creative Commons Avagopd Anuioupyou - TTapépoia Aiavouh 4.0 Aigbvéc .

@00

AikTuakoc TéTog PipAiou: http://aggelid.mysch.gr/pythonbook



http://creativecommons.org/licenses/by-sa/4.0/
http://aggelid.mysch.gr/pythonbook
http://creativecommons.org/licenses/by-sa/4.0/

TIpoAoyoc¢

To PiPpAio autd ameuBlveTal oe apxdpiou¢ Tou BéAouv va pdBouv
TIPOYPAHHATIONO €UKOAd Kai OxeTikd ypryopa. H Python eivar pia yAwooa
TPOYPAUHATIONOU YEVIKAG XPAONG, TTdpa oAU uyhAoU emimédou, amAn Kai eUKoAn
oThv €KUAONoN, 10XUpA, dUVApIKA, aTodoTIKA, TTApayWYIKA Kal eTeKTAaIWn. Eivai
KATAAANAn Kai yia apxdpioug Kai yia EUTEIpouC TpoypddpaTioTés. Mmopei va
XpnoidomoinBei T600 yia eKTAIBeUTIKOUC OKOTOUC 600 Kal yid Tnv avdamrtuén
OAOKANPWUEVWY EQApPHOYWV.

Ta mapadeivpara avantuxOnkav otnv ékdoon 3.4.3 tng Python kai ot
mepipdAov Windows. evikotepa, n Python pmopei va xpnoipomoinBei yia Tn
vypnyopn avdmrtuin oAokAnpwuévwy e@appoywyv oe  didgpopeg  TEPIOXEC
evliapépovroc (diaxeipion ouoTAPATOC UTOAoyIOTH, avdmTuén c@appoywyv
AiadikTlou, cemefepyaoia apxeiwv  Kelpévou, ETIOTNHOVIKEC — EQAPUOYEC,
ekmaideuon, avdmtuén maixvidiwy, K.AT.) Kal OTIC TEPIOOOTEPEC TAATPOPHEC
UAIKoU uTroAoyioTwy Kai Asitoupyikwy Zuothudtwy (Windows, Unix, Linux, Mac
0S X, k.AT). AaBéter mAnBWpa étoipwy PipAioBnkwv mou eivar duvatéd va
XpnoigomoinBolv eUKoAa kai dueaa. O PiIPAIOOAKEG PTTopoUv va eTekTaBoUv pe
véa TpApata ypappéva oe C K C++. Ta mpoypdupata oe Python eivar oupmayn,
guavdyvwoTd, Kdl ypd@ovTtdl Kdl ouvThpoUvTdl yphyopdTtepd oe oxéon He AAAeC
onpowiAcic yA\woaoecg poypappatiodol omwce ol C, C++ kai Java.
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Ke@.1 Eloaywyr otov mpoypauuatiopd

Ewcayoyn otov mpoypopupratiopno

O uTtoAoyI0TAG amoTeAei pia e€aipeTikA pnxavh emefepyaciac dedopévwy Kai

AVTIHETWTIONG UTTOAOYIOTIKWY TtpoPAnudTwy. MNa va emteuxOei autod, Ba mpémel
va Tou SWooule oageic eVTOAEC He Th Hopeh Twv TrpoypaupdTwy. H diadikaagia
OUYYPAYNG TpoypaupdTwy ovopdleTdl TPOYPAUHATIONOC Kal TeplAaupdver Tn
diatumwon Twv KATAAMNAWY €VTOAWY TIPOC TOV UTOAOYIOTH HE Th Xphon
TEXVNTWY YAWOOWYV, TWV YAWGOWY TIpoypappartiopou.

1.1 Mpofinna Kot vTOAOYLGTNG

Q)¢ mpéPAnpa Bcwpolpe KABe {ATNUA Tou TiOeTal Tpog emiAuon, KABe
Katdotaon Tou pag amacxoAsi kai mpémel va avrigetwmioTei. KaBnuepiva
avTigeTwTiCoupe Siagopwy 1wy TpoPARUaTa, oc Kdmoila HTopoUue va Ppoupe
€UKOAa Tn AUon, v e dAAa ouvOeTOTEPA BUGKOAEUOHAOTE N KAl HEPIKEC POPEC
aduvaToUupe va Tpoadiopigoupe kdmoia Auon.

O umnoAoyioTig (emiTpaméiog, popnTOC, TAPTAETA, £EUTIVO KIvNTO, £§UTTVN
TnAcdpaon, K.0.K.) amoTeAei TAEOV aAvATIOOTACTO KOWUATI KABe KaBnuepivig
avBpwmivng dpaocthp1dTthtac (epyacia, emikoivwyia, evnpépwan, yuxaywyia, K.d.)
Kdl aThv ouaia pdc¢ Pondder oTnv emiAuon mpoPpAnudTwy. H XpAon Tou uttoAoyioTh
gival 181diTepd oNUAVTIKA OTIC TEPITTTWOEIC KATA TIC oToieC Ta mpoPAApATa Tmou
avTigeTwTiCoude éxouv ToAAd dedopéva kai {ntoupeva, A n HEBodog emiAuang
gival ToAUTTAOKN K etavaAappdveTal TToAAEC PopéC.

O umoAoyIOTAC HAC Ttpoo@épel HEYAAO aATTOONKEUTIKO XWpo dedopévwy
(apiBuwyv, Kelpévwy, eIkOVWY, AXOU, Pivreo), Kal e€KTeAei UToAoyiopoUC Kai
emefepydletanl dedopéva TaxUTepa amd Tov dvOpwTto. MTopei va ekTeAéoel pia
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AoYIKR oclpd evToAWV pe ouvéTteld, melBapxia kai yia 60e¢ @opéc xpelaotei. O1
evToAég divovTal aTov UTTOAOYIOTA HE Th HOPPH TTPOYPAUHATWY.

O umoAoyioTAC amoTeAei pia pnxavh eme€epyaciac dedopévwy  Kai
AVTIHETWTIONG UmOAOYIOTIKWY mpoPAnpdatwy. Ta umoAoyioTikd TpopARpaTa
amaiToUv yid Thv €TIAUGH TOUC AOYIKEC OKEWeEIC Kal paOnuaTikéc mpdfelg.
Eiodyoupe otov umoAoyioTh Ta amapaitnta dedopéva pe T Pondecia didgopwy
OUOKEUWYV €10080V, Ta omoia Kai eme§epydleTal oUPQWva e TIC EVTOAEC TTOU Tou
divoupe. Metd Tnv emefepyaoia, oTic ouokeuég €€68ou, Taipvoupe XPHOIUEC
TTANPOYOPIEC KAl ATTAVTACEIC OXETIKEG HE TN AUon Twy TTpoPANUATWY Hag.

Ma va emAUooupe e amoTeAcopatikoTnTa éva OUOKoAo Kai oUvOeTO
mpoPAnua, pe A Xwpic Tn PonBeia uToAoyioTH, KaAd eival va akoAouBnooups Ta
TapakdTw phHuara:

e Na T0 KATavOonooUHE TANPWG: TO TEPIEXOHEVO Tou, Ta dedopéva Tou
divovral, Ta {nToupeva Tou amaitouvral.

e Na 10 avaAlooupe oc empépouc amAolaTepa UTO-TIPOPARRATA  TTOU
eMAUOVTAI EUKOAOTEPQ.

¢ Na ekTeAéooupe opyavwpéva pApaTa emiAuong.

H Emothun Twv YmohAoyioTwy (Computer Science) apopd Kupiwg oThv
UTTOAOYIOTIKA £TtiAUCh TTPOPANUATWY.

1.2 AlhyoprOpog kot Tpoypoupo,

AAyopiBuo ovopdloupe KABe memepacpévn Kai auoTnpd KaBopiopévn
ocipd Ppnudtwyv (odnyiwyv) yia Thv emiAuoh evog mpoPpAiuatog. Ta PAuarta Tou
akoAouBoupe, yia Tapddelypa, Katd Thv EKTEAEON HIAC HAYEIPIKAC OUVTAYAC N ThV
emiAuon evoc padnuartikoU TpoPpARpaToc amoTeAoUv évav aAyopiBuo. Otav
akoAouBnooupe Ta PpApara evog aAlyopiOpou, Ba mpétel oTo TEAOC va TPOKUYEI
éva amoTéAeopa. Emiong, évag aAydpiBuoc Oa mpémel KATTOTE va TEAEIWVEL.

H avamapdoTaon evo¢ aAyopiOuou pmopei va yivel pe XpAon TnG QUOIKAC
vAwooag, pe di1aypappaTIKEG TEXVIKEC N He Kwdikomoinon oc e1dIkA (TeXvNTA)
vAwooa. Eva mpoéypappa amoteAci évav aAyépiBuo ypappévo oe yAwooa
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KATAvonTh yia Tov UToAoyIoTH Kal Ttepiéxel evioAéc (odnyieg) mou kaTeuBUvouv
HE KABe AetTopépPEIa TOV UTTOAOYIOTH, Yid va eKTEAEDEI [IAd OUYKEKPILEVN gpyaaia
Kal va emAUoel éva mpopAnua.

1.3 I'h®wooeg TPpoypopNATIGHROD

O1 evToAéc TWV TTPOYPAUHATWY Ypd@ovTdl dTd TOUC TPOYPAUHATIOTEG OF
TeXVNTEC YAwooec mou ovopdlovral yAwooeg mpoypappatiopol. Mia yAwaooa
TpoypaupaTiogol Ba mpémel va £xel auoThpd opiopévn cuvtaén Kai ongacioAoyid.
H oUvrain kaBopilel av pia oeipd amd oUPPoAa amoTeAoUV «KVOUIHEC» EVTOAEC
EVOC TTPOYPAUHATOC YPAUHEVOU O HId OUYKEKPIUEVN YAWOOA TTpoypdppaTiodoU Kal
n ongaciohoyia kaBopilel Tn ongacia ToUu TpoypdupaTtog, OnAadn  TIC
uttoAoyIoTIKEG 81adIKagieC TTOU UAOTIOIEI.

O yAooeg TpoypappariopoV Ba mpéTel va gival TautodxXpova KAaTavonTEég
T600 amd ToUu¢ avlpwTmouc Tou Oa mpémel va dIATUTWOOUV OE aAUTEC évav
aAyopiBuo, 600 Kai amd Toug UTOAOYIOTEC Tou Oa Tp€mel va €KTEAEOOUV TIGC
EVTOAEC TWV TIpoypApUdTWY TOU gival ypapuéva age auTég. Av XpnhaoidoTroloUoape
Th QUOIKA YAWoaoa, ToTe auTh Ba ATav katavonTh Hévo améd Toug avlpwmoug. Av
XphoigdomoloUoape Th yAwooa pnxavic (To mpéypappd ypdeeTtar w¢ akoAouBia
duadikwy yneiwv 0,1), TéTe auth Ba ATav KATavonThA HOVO ATTO TOUC UTTOAOYIOTEG.
H mpogpavi¢ AUon Tou mapamdvw mpoPAAuATog civar nh dnpioupyia yAwoowv
TPOYPAUHATIONOU He aupPoAIoHoUC KaTavonToUg amod évav avOpwTto Kai €18IKWY
HETAPPAOTIKWY TIPOYPAHUHATWY TIOU HETATPETOUV TIC EVTOAEC TWV TIPOYPAHHATWY
oc YAwooa katavonTh améd £vav UTtoAoyIoTA.

H avdykn vyia gUkoAdTepn ouyypaphn, &16pOwan Kal  ouvThpnon
TpoypaupdTwy odnynoe ortn dnyioupyia Twv yAwoowv uynAoU emimédou. Ol
vYAWwooeg uynAou emimédou pHoidlouv He Th QUOIKA Hag yAwaoa kai 81aBéTouv Jiko
Toug aAgdpnto, Ac€iAdyio Kai ouvTakTIKO. Mepikéc amd Ti¢ mio dnpo@iAsic
vyAwooeg eival n C, C++, C#, Java, PHP, Javascript, Perl, Lisp, Basic, Ruby kai n
Python. AvdAoya pe To €idog Tou mpoypdppaTog ou BéAoupe va avamTu§oupe
(yia YeEVIKA Xphon, yid €mMOTNUOVIKA Xphoh, via xphon otov TTaykdopio IoTo,
K.ATL.) emiAéyoupe Kal Thv KATAAANAN YAWooa TtpoypappaTtiopou.
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1.4 Epyoleio TpoypoppoTIGROv

Tlpoypappartiogd ovopdloupe Tnv 1 @ihwvayivw
epyacia olvtraing e€vog  TPOYpAPNATOG. s pationts P
TTpokertar yia pa e€aipeTIkd SNUIOUPYIKA RS
3pacTnpI6TNTA, Yid TNV OTroid ATTAITOUVTAI Td %t
TApakATW epyaAcia: \w3)

e £vag ouvtdkTng Kelpévwy (editor) pe Tov omoio ypdeeTal To ApXIKO
Tpdypaypa, ou ovopdleTal Thyaio wpoypappa i kWwdikag (source code).

e £va HETAWPPAOTIKO TPOYPAUHd, METAYAWTTIOTR R SIEPUNVEUTA, TO OTIOIO
peTappdlel To nyaio TPOYpAUUA OE AVTIKEINEVO mpoypaupa N KWwdika
(object code). To peTappaoTikG Tpoypappa eAéyxel To Tnyadio
TPOYPAUUA Yid OUVTAKTIKA AdOn (AdOn oto aAgdapnto, oto AeiAdyio, aTo
OUVTAKTIKG), epgavilel KaTdAAnAa diayvwoTikd pnvopara, €dv ppeBolv
AdOn, kar poévo av dev uTdpxouv AAONn TApdyeTdl TO AVTIKEIHEVO
Tpdypappa. To avTikeipevo TpoOypappa eival o€ YAwooa pnxaving, ahAd dev
gival akoun ekTeAéoIo amd Tov UTTOAOYIOTH, Kal TTPETEl va TTepdael atmod
Kdmoie¢ dAAec diadikaoiec. O HeTAYAWTTIOTAG €AEyXEl OA0 To TTPOYpAUpA
OUVOAIKA, evl) o S1EpUNVEUTAC Hia evToAn kdOe @opd, Thv eKTeAei Kai
EmeiTa eAEyxel Thv €TTOHEVN EVTOAR.

e ¢va e1diIkO Tmpdypappa Tou ovopdletar ouvdéTng (linker), To omoio
TOAAEC @opéC ouvdéel To avTiKeievo Tpoypappda hB €va oUvoAo amo
avTIKEideva Tpoypduparta pe €Tolda umompoypduparta Tthg PiPpAioBnkng
TNG YAMUOOAC TIPOYPAUHATIOHOU A Tou TpoypdppaTioTh. To TeAIKO
TPOYPAPHA TIOU TIAPAYETAl €ival TO EKTEAEOINO mpoypappa h KWAIKAG
(executable code), civai diatuntwpévo oe yAWooa pnxavig Kail Ymopei va
EKTEAEOTEI dUeoa amod Tov eme€ epyaoTA TOU UTTOAOYIOTA.

e gpyaAcia evromiopol AaBwv (debuggers) pe Ta oToia o TPOYPAUHATIOTAG
TapakoAouBei TI akpIPWw¢ ouppaivel oTo TAPACKAVIO KATA Thv €KTEéAson
EVOC TpoypdupaTog, woTe va Ppel kai va diopOwacl Tuxov Adon.

O TtpoypapUaTIoTéEC XpNOiIHoTIoloUV ouvhBwe £va TepiPdAAov AoyiapikoU
Tou TmepiAappdvel 6Ad Ta Tapamdvw epyaAeia kai yi'© auté ovopdletai
oAokAnpwyévo mepiPpdArov avanTuéng epappoywv (Tpoypapudtwy) (Integrated
Development Environment, IDE).
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Ewsayoyn otnv Python

H Python eivai pia yAWooa mpoypappaTiogol YeVIKAG Xphong, Tdpd ToAU

ugnAoU emimédou, amAn Kai €UKoAn oThv
EKUAONon, 10xuph, Suvapikh, amodoTikA,
Tapaywyikh  Kar  emekTdoiyn.  Eivai
KaTdAAnAn  Kkal yia apxdplou¢ Kai via
EUTTEIPOUC TTpOYpappaATIOoTEG. MTopei va
XpnoidomoinBei T600 yia eKMAIGEUTIKOUG
OKoToUG 0600 Kal yid Tnv avdmruén
O0AOKANPWHEVWY EQAPHOYWV.

H Python 3i1aBétel amodoTikég Sopég dedopévwy uynAol emiITéEdoU Kal
uttoaThpilel, Xwpic va avaykalel, pia amAn aAAd ocuvdpa apKeTd amoTeAEOUATIKA
TPOOEYYION OTOV AVTIKEIHEVOOTPEPN  TPoypappaTiopd. Ymoornpilel kai dAAeg
YVWOTEC TPOYPAUHATIOTIKEG TPoOoeyyioelg, OMwe cival o 81adIkaoTIKOC Kal o
ouvapTnoIakog mpoypappariopéc. H olvralh Tng civar kopywn Kai oi TUTOI ThG
duvapikoi. Eivai digpunveudpevn (interpreted) yAooa mpoypappatiopol Kai
HTopEi va xpnaoidomoinOei 1600 yia Th dnuioupyia oevapiwv evToAwy 000 Kadi yid
Th ypAyopnh avdmtuén oAoKANpwuHéVWY c@dploywy oec B1d@opeC TEPIOXEC
evdiagpépovrog (Slaxeipion OUOTAUATOC UTOAOYIOTH, avdmTuén c@appoywyv
AiadikTlou, cemefepyacia apxeiwv  Kelpwévou, ETIOTNUOVIKEC  £QAPHOYEC,
ekmaideuon, avdamtuén maixvidiwy, K.AT) Kal OTIC TEPIOTOTEPEC TTAATPOPUES
UAIKoU utroAoyioTwy Kai Asitoupyikwy Zuatnudtwy (Windows, Unix, Linux, Mac
0S X, KkAm.). AgBéter mAnNBWpa Etoipwy PiPAioBnkwy Tou pTopolv va
Xphaigomoin@olv cUKoAa kai dueaa. O1 PiPAIoORKeg Propolv va emekTaBolv pe
véa TpApara ypappéva oe C R C++. Ta mpoypdupata oe Python eivair oupmayn,
guavdyvwoTd, Kdl ypd@ovTdl Kdi ouvThpoUvTdl yphyopdTtepa oc oxéon He dAAeC
onuowiAcic yAWaoeg mpoypappaTiopgol omwe o C, C++ kai Java. O kWdikag
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Hmopei va opadomoinBei oe apBpwpara (modules) kai makéta (packages). Oi
omadoi Tng Python xpnoipomoiolv pdAioTa yi' auth Tn yAwooda Tn @pdon <ol
umarapieg mepiAappdvovrar,

AvantiooeTal w¢ AoyiOHIKO avolkToU Kwdika pe Pdon 1o HovTéAo TnG
KOIVOTNTAC TPOYPAUHATIOTWY Tou epydlovtal yid Thv avdmTuéh Tng, kai o
OUVTOVIOHOG Kal n diaxeipion yiveTar améd Tov Un KepdookoTiko opyaviopd Python
Software Foundation (PSF) (www.python.org/ps£). ¢ amoatoAry Tou PSF
avagépetal n avadeién, n mpoortacia kai n mpoaywyn Tng Python, kaBuwg kai n
uttooTApIEn ThG avamTung Wa¢ moikiAng kai di1eBvolc KAipakag KoivoThtag
TipoypappartioTwy Tng Python. H koivotnTa auth aufdvetar kaBnpepivd kai n
Python ppioketar oe uynAl Béon oTn AioTa Twv dnpo@IAéoTepwyY YAWOOWY
Tipoypaypariogol. Emiong, XpnoigoTolcitTal amé UeydAeC  €TAIpEieC  Kal
opyaviopoUc Tou XWwpou The TTAnpo@opIKAG Kal 6xI Hovo.

TTépa 6pwg amoé Thv TANBWpa Twv BETIKWY XapakTnpioTikwy Tng Python,
opeiloupe va avagépoupe Kai pelovekTAdatd. O xpovog eKTEAEONG Twv
mpoypappdtwy Tng Python pmopei va pnv eivar mavra 1600 yphyopog 600 eivai
oTig peTayAwTTI{Opeveg (compiled) yAwooeg 6mwg n C kai n C++. AuTd opeiAeTal
oTo OTI éva mpoypaupa ot Python dev petayAwTTiCetar oe duadikd KWdika
HNXAVAC ToU eKTeAeiTal dpeca amdé Tov emefepydoTh Tou umoAoyioThH. To
HEIOVEKTNHA auTO avTioTaduileTal amd To 0TI TOAAEC QOPEC cival onUAVTIKOTEPN
n €§oikovounon xpOvou TOU €XOUHE KATA Thv avdmTuén Wiag €@apHoyng ot
Python. ©a piAhoouve apyoétepa yia To g n Python ekteAei éva mpdypappa.
EmimAéov, n Python dev eival kar Tégo amodoTikn, WaoTe va dnpioupynooupe, yid
Tapddeiypa, €va véo AsiToupyiko ZUoTnua.

@ python

Eikéva 2.1: To Aoyotumo tng Python (http://www.python.org)
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2.1 Ietopia tng Python

H &nuioupyia Tng Python Eekivnoe To 1989 amé tov OAAavdé Guido van
Rossum aTo epeuvnTikd KévTpo Centrum Wiskunde & Informatica (CWI), To
omoio emiTeAei Pacikf épeuva oto medio Twv MaBnuartikwy kar Thg EmoThAung
YmoAoyioTwyv. H Python Bswpeitar 8iddoxog Tng yAwaoag mpoypappariopou ABC,
gia Kkair auth umhpe n Pacikf TTNyR EPTveuong yia Tn dnpioupyia TnG. ApXIkd
XPNOIHOTIOINONKE WG YAWOOd oevapiwy yid To KATAveUNUéVo AEIToUpyIKO oUoThud
Amoeba. Omwc avagéper o idlo¢ o Guido van Rossum, n mio Kaivotoud
ouvelopopd Tou aThv emiTuxia Tng Python Atav To 611 auth gixe Tn duvaréTnta
va emekTeiveTal eUKoAd. To povtéAo Tng Python oxedidoTnke pe TéTolo TpoTO
WwoTe va gival EVEAIKTA ETTEKTACIHO, va TTAPEXE! EvowpaTwHEVA oToixeid (EVTOAEC,
TUTIOUC  avTIKEIPEVWY, K.AT.) aAd kar va diver Tn duvatoTnTad OTOUG
TPOYPAUHATIOTEC va TTPooBETOUV Ta JIKA TOUG oToiXeia avdAoya He TIC AVAYKEG
TOUG Kal To oUaThua Tou XphotdotoloUv. H mpwtn ékdoon kukAopdpnoe To 1991.
H ovouacia Tng ogeiAeTal oTh dnuo@iAR KwuikA oeipd Monty Python's Flying
Circus Tou BBC tng MeyaAng Bpetaviag (dekaetia Tou '70). O Guido van Rossum
nBeAe éva Ovopa yia Th véd yAwooa TpoypdppaTiopoU, To oToio va gival Hikpo,
pgovadikd Kal eAdgppw¢ puoaThplo. MdAiota evBappUvetal n  Xpnon oTnv
Tekpnpiwon Tng Python avagpopwv otn odtipa Tng mapamdvw KwHIKAG O€Ipdg.
Aev UTIApXEI CUVETIWG KAUia oUOXETION PE EPTIETA KAl TO yVwaTd @idi TUBwvac.

H Python efeAiooeTar ypryopa péow véwv ekdooeswv Kal pe PaAcikoé
epyaAeio Ta Python Enhancement Proposals ("PEPs"), Tta omoia eivai
TUTTOTTOINUEVA KEIPEVA TIOU TTEPIEXOUV YEVIKEC TTAnpo@opieg, odnyicg, TTPoTAoEIC
Kdl TTEPIYPAPEC Yid TUXOV véd XAPAKTNPIOTIKA ThG YAwooag. Th XpovikR oTiyun
Tou ypagpoTtav 1o mapov PiPpAio umhpxav dUo oeipég ekddoewv Tng Python, n
ocipd 2.x pe o pdoaTn £kdoon Ttapaywyng Ty 2.7.9 kai n vedtepn ocipd 3.x
e mo mpdoparn ékdoon mapaywyng tnv 3.4.3. H Python eivai katd To
HeyaAUTepo HéEPOC n id1a Kal oTIC OUo oclpéC ekdOoewy, adAAd pe diagopéc ae
TOAMEC AeTITOUEPEIEC, KUPIWG OTN ASITOUPYId TWV EVOWHATWHEVWY AVTIKEIHEVWY
omwce civar Ta Ae€ikd kai o1 guppoAroocipéc. Emiong, atn vedTepn ékdoan éxouv
apaipedei Ta amaliwpéva XapaKTPIoTIKA Kal éxel avadiopyavwOdei n mpoTuUTh
PipAloOnKkNn. TToAAEC c@appoyéC TPITWV KATAOKEUAOTWY cival ypappéves o€
ekd00EIC TNG oeIpdg 2.X. AV {ekivdTe Twpa pe Tnv Python kai dev oag evdiapépel
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181aiTepa KATTOIA ATTO AUTEG TIC £QAPHOYEC, TOTE KAAUTEpA va aoxoAnOeiTe He Tnv
o pdoeatn £kdoon ThG oeIpdc 3.X.

2.2 dhoco@ia ¢ Python

H ¢ihogopia Tng Python ouvoyiletalr kupiwg otnv amAéTnTa Kai Tnv
avayvwaolgéTnta Tou kwdika. O1 memoiBnoeig mou xapaktnpiouv Thv Python
napariBevrar oto “The Zen of Python" amé tov Tim Peters (PEP 20, The Zen
of Python) kai pmopoUv va epgpaviaTolv oTnv 086vn pe TNV TapakdTw evroAn (Ba
doUpe apydTepa TOU Kal TTWE YPAPOUUE TIC EVTOAEQ):

>>> import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

(To dpopopo eival roAUTepo and 10 &OXNUO.)
Explicit is better than implicit.

(To capég eival xaAUtepo amd TO UNOVOOUUEVO.)
Simple is better than complex.

(To anAd eival kaAUtepo omd TO TOAUIAOKO.)
Complex is better than complicated.

(To moAUmAoko gival koAUTepo amd 1O meplmAoko.)
Flat is better than nested.

(To enimedo eival RoAUTEpO amd TO E€PUEOAEUUEVO.)
Sparse is better than dense.

(To apatd egival koaAUGtepo oamd 1O MUKVO.)
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Readability counts.
(H ovayveoitupdinta upetpdetl.)
Special cases aren't special enough to break the rules.

(OL €1dLKéC mepIlmTOOELG OV glval apkeTd €LOLKEC VI VA
ondoouv Toug Koavoveg.)

Although practicality beats purity.

(Av Kol n xpnotilkdétnta vik&el ITn yvnoLdéinia.)

Errors should never pass silently.

(Toa AGON dev mpémel va mepvdve oLoanA&. )

Unless explicitly silenced.

(Ex16C ol av pntd& ommoolemnoUviol.)

In the face of ambiguity, refuse the temptation to guess.

(Mnpoot& otnv oauelPoArla, apvnbOeiTte TOV mEeLlpacud va
HovIéyete.)

There should be one-- and preferably only one --obvious way
to do it.
(Mpéme L va vndpxel &vac-- Kol kotéd mpoTiunon pdévo évog —-

TpoeavAG TPOMOC VIX VO TO KAVETE.)

Although that way may not be obvious at first unless you're
Dutch.

(Av ot outdg o tpdmog umnopel va unv eival opoeavic €&apxna,
eXTOC KL ov glote OAAvOEC.)

Now is better than never.

(Topa eival xoAUtepa omd HIOTE.)
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Although never is often better than *right* now.
(Av kol 10 moTé glval ouxvd kKaAUTepo amd 1O *mpémov* ThPpA.)
If the implementation is hard to explain, it's a bad idea.

(Av n vAdomoinon eényelital OUokoAw, ToOTe €lval PLX KOKN
LOEa.)

If the implementation is easy to explain, it may be a good
idea.

(Av n vAomoinon eényelitoal e€UkoAa, 16Te (owg €lval pLa KOAQ
LOéa.)

Namespaces are one honking great idea -- let's do more of
those!
(OL x®pot ovoudtwyv clival pLa omoudaia LOéx —— og o1 L&Eouns

neplLoodtepoug o’ ouUuToUC!)

10
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2.3 Eykataotaon tng Python

H Python umopei va xpnoigomoinBei oe 21 SiapopeTikd AgiToupyikd
2uoThuaTa kai epipdAdovra. H diadikacia eykatdoTaong €ivail amAn:

> Windows:
1. EmokemrtopaoTe Tov 10T6TOMO TNG Python: www.python.org
2. EmAéyoupe Tov oUvdeopo Downloads kai katepdloupe To vedTEPO
apxeio eykardoraong Tng ocipdg 3.x yia Windows. MmopoUpe va
diaré€oupe peTalu 32-bit kai 64-bit eykardoTaong.
3. EkTeAoUpe To apxeio Tng eykatdotaong (eikdva 2.2).
[ 13 LA [ by 41 -

I Select whethes (0 instad Python 3.4.3 l | Select Destination Drectary ’
y Tor ol wrrers of Vs Cmimgiing y

Parger seimt 3 tirertory by S Byrton 1.6 7 fam

[ pep pp—

I —
| |

| pythor | pythor

WINOOWS Wil

. — — —_— Jd L —

Eikéva 2.2: Eykardotaon Tng Python oe Windows

> Linux: H Python mpémer va eivar ndn eykareotnpévn, pdAAov opwe pia
TaAaidTepn €kdoon. MNa va eykATAoTAOETE Th vedTepn £Kdoon, UTTOPEITE
giTe va KatePdoeTe Tov mhydio KWdika améd Tov 10T6TOTO TG Python kai
va TOV HETAYAWTTIOETE A vd TNV €YKATAOTACETE XPNOILOTOIWVTAC TOV
diaxelploTh akéTwy AoylopikoU (package manager) mou ouvodeUel To
AgiTOUpYIKO 0a¢ ouoTNnd.

» Mac OS X: Tlpémer va umtdpxel Ndn TpoeykaTeoTnUévn pia €kdoon TNG
Python. Emeidi 1o mBavéTepo eival va mpokeiTal yia pid maAaidrepn,

katepdoTte Tn veoTepn ékdoon mou Ba Ppeite aTov 10T6TOTO TG Python:
www.python.org/downloads/mac-osx

11
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2.4 Xoyypo@r] Kol EKTELEGT TPOYPANRNATOS GE
Python

H Python, 6mwg avaepépBnke kai oe mponyoUpevn €voTnTa, eivai
diepUnveudevn YAWooa mpoypappariogol. H eykatdoTtach ThG oTov UTTOAOYIOTH
Hag TmepiAapPdvel To Aoviopiké Tou Siepunveuth (interpreter) kai Tnv TpoTUTIN
pipAioBnkn (library). O diepunveuTig diapdlel To TPOYPAUKA HAG KAl EKTEAEI TIG
eVToAéc mou mepiéxel. H PIPAIoOAKN d1aBéTel £Toido KWAIKA, HE TN HOP@A
ouAhoync apBpwpdtwy (modules), o omoiog umopei va xpnoidomoinOei yia Tn
diekmepaiwon  ToAAWV  ouvnBiopévwy  diadikaciwv Tou  amaitoUvTdl  OoTd
Tpoypdupard Hag.

270 Tapdv PipAio Oa ypdyoupe Tpoypdupata oto mepiPdAAov Twv
Windows kai ©a aoxoAnBoUue He Tov TTPOTUTIO TPOTIO OUYYPAPNAG Kal EKTEAEONC
auTWV TWV TTPOYPAHHATWY.

ATIO TN OKOTIL TOU TIPOYPAHHATIOTH

lMa va apxiooupe va ypdgoupe TIG TPWTEC Hag evToAégc oe Python,
pmopoUue va avoi§oupe Tn ypappn evioAwv Twv Windows Kai TANKTpoAoywvTag
Thv evioAl python va ekkiVAooupe Tov Aeyopevo @Aold R KovaoAa Tou
dieppnveutn Tng Python (Python Shell). Oa mpémel o pdkeAog aTov omoio éxel
eykataoTtaBei n Python (amé mpoemiAoyn eivai o C: \Python34) va éxel oploTei
KATdAAnAa otnh peTaPAnth mepipdAAovroc Path Twv Windows A va Tov £éxoupe
w¢ Tpéxovra @dkeAo. 2ZTh ouvéxeld pe d1adpacTikd Tpomo (interactive mode)
HTTopoUHe va divoupe Hid Hid TIC eVTOAEC HAC Kal auTEC va eKTeAoUvTal dpeoa atmd
Tov diepunveuth (eikéva 2.3). H kovadAa KAeiver matwvrag Ctrl-Z Kai
Enter R divovradg Thv evToAR exit () .

C:“\Python34>python

PFython 3.4.3 (u3_4_3:2h73f1c3e6Bl,. Feb 24 2815, 22:43:86> [MEC v_1688 32 bit (In
tel>] on win32

Type "help”. "copyright', "credits' or "license" for more information.

>»> print{‘Hello,. world?’>
Hello, world?

>»> 614

18

XX o

Eikéva 2.3: Python Shell

12
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21nv mpoTpomh (prompt) >>> Tng Python ypdgoupe Tnv evroAn pag ka,
HOAIC TaTAoOUHe Enter, N &vToAn eKTeAeital amd Tov dIEPUNVEUTH KAl aThV
apéowe TapakdTw ypauun epgavietar To amotéAsopa (UTdpxXouv Kai eVTOAEC,
omw¢ Oa doupe oe emopevo KepdAaio, ou dev epgavifouv amoTéAsopa Katd Tnv
ekTéAeon Toug). TTapakdTw epgavietar TAAI n TPOTPOTA  >>> KAl 0O
dilepUNVEUTAG Tepipével ThV eTtodevn evioAl pag.  Aev eivar 3UokoAo va
avTiAngBolpe O6TI pe TNV evToAR print (‘Hello, world!') Tumwvetar n
ppdon Hello, world! kai ge Thv €vioAn 6+4 umoAoyileTal To dBpoiopa
Twy O8Uo apiBuwyv Kai Tumwvetar To amoTéAeopa 10  (AeiToupyei wg
apiBuopnxavn).

Ma tn dieukéAuvon Tou £pyou pag wg TpoypdppaTioTég, n Python pag
Tpoopépel Kal éva oAokAnpwpévo mepiPpdAdov avdmTuéng epappoywy (IDE). To
mepiPpdArov auté ovopdletal IDLE (Integrated DeveLopment Environment) kai
HAAAOV TIPOAABE TIUNTIKA amd To Ovopd €vOC HEAOUC TNG opddac ThG KWHIKAG
oeipdgc Monty Python's Flying Circus, Tov Eric Idle. To IDLE eivai éva amAd
mepIPdAAov, €1diIkd yia apxdpiouG TIPOYPAUUATIOTEG, OTO OT0iI0 HTOPOUHE vd
Ypdyoupe Kai va ekTeAéooupe Ta Tpoypdupatd pac. AiaBétel Ta mapakdTtw pépn
Kdl XapakTnpIoTIKA:

> TlapaBupo Python Shell (kovadAa Tou dieppnveuth Tng Python)
via 01adpacTIKR Kal dueon eKTEAeon eVTOAWYV, OTWCG akpIPwe
avagépOnke mpwTUTEPA, ONAAdA He TNV €PEAVION TNG TIPOTPOTIAG
>>>  yid TANKTPoAdynon eVTOAAC Kal €KTEAEONC TNC aATd Tov
diepunveuth.  Ta didgpopa THARATA HIAC €VTOARG xpwpaTiCovTai
KaTdAAnAa (XpWHATIKA OUVTAKTIKA emiohpavon). H emonpavon
auth PonBdel mdpa TOAU OTn OCWOTH OUYYPA®hR TWV evToAwv. To
Tapddupo autd utooTnpilel Kal emavdkAnon Twv TponyoUHEVWY
EVTOAWV TTOU €xoupe OWwoel. AUTO YiveTal, av KAvoupe amAd KAIK
HE TO TOVTiKI 0 TTPonyoUHEVN EVTOAR Kal TTATAOOUKE To Enter.

> TlapdBupo ouvraktn mpoypduparoc (editor), To oToIO
uttooThpilel TTOAAEC BuvaToTNTEG, OTTWG XPWHATIKA €TIoAUAvon
TWv evToAWv, ToAAaTAéC avaipéoeig, katdAAnAn oToixion Twv
EVTOAWV Kdl auTopath oUpTAnpwon evioAWwv. Ze éva TETOIO
Tapddupo ypdgoupe TpwTa 0AdKANPO To TTPoypapud pag (o Tpomog
auTtog ovopdeTar program mode), aTn cuvéxeld To admoOnKeUoupe

( 2 )
L 8 )
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oc dpxeio Kal aTo TEAOC To ekTeAoUpe. Ta amoTeAéopara Tng
ekTéAeong Ta PAémoupe ato Python Shell.

» AmoogpaApatwrn (debugger) yia mapakoAoUBnon Tng ekTéAeong
TWV TPOYPAUUATWY PAG HE OKOTIO TNV €UPECN OYAAUATWY.

To IDLE eykaBiotatar efapxng pe Thv
eykatdotacn Tng Python ota Windows kai To @ IDLE (Python 3.4 GUI-32bit)
Ppiokoupe oTh AioTa Twv TpoypappdTwy (spappoywv)
TOU UuTtoAoyioTh pag. Ymdpxouv Kai oAokAnpwpéva mepipdAAovra avdmruéng
gpappoywv Python TpiTwv karackeuaoTwv, 6pwg n avagopd Toug eival €KTOG
TWV 0TOXWV Tou TTapdvTtog PipAiou. TTpoTeivoupe avemipUAaKTA va EEKIVAOETE TO
1aidi oag otnv Python pe 1o IDLE.

File Edit Shell Debug Options Window Help

Python 3.4.3 (v3.4.3:9b073f1c3e601, Feb 24 2015, 22:43:06) [MSC wv.1600 =
32 bit (Intel)] on win32

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

>>> print ('Hello, World!')

Hello, World!
>>>

Eikéva 2.4: To IDLE

ZTtnv eikova 2.4 pAémoupe To IDLE kai ouykekpipéva To mapdBupo pe
10 Python Shell. Z1o mavw pépog PAémoupe Tnv ékdoon Tng Python mou eivai
EYKATEOTNHEVN OTOV UTOAOYIOTA Hag. ZThv TpoTpomn >>> dwoadpe Tnv
Tapadooiakn EVTOAR TToU Ypd@el w¢ TPWTH KATTo10¢ TTou HaBaivel pia véa yAwooa
Tpoypappariopol. H evroAn auth amAd Tumwvel othv 0Odvn pag Th @pdon
Hello, World!. ZUdewva pe Tov Simon Cozens n R .
OUYKEKPIUEVN €VTOAR eival «To Tapadoaiakd Eopki .j"-xai;‘;z,xooua!
TPOC Toug OeoUC Tou TpoypapHaTIoHoU yid va Hag 7

ponbnoouv va pdOoupe Th YAWooa KaAUutepa». H \‘-:-}’m

TpoTpomn >>> gppavileTal {avd dnAWVOVTAG pag oTi L ed)
n Python mepipéver Tnv emopevn evioAn pag.

14
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Opwg Ta mpoypdppata o€ Python dev Ba pag Atav xpnoipa, edv émpeme
va Ta {avaypdgoupe kdBe @opd Tou Ta xpetaldpactav. O «ooPapéc» £apHOYES
pmopei va amoTeAoUvral amd xiAiddec ypaupéc evroAwv. TMa va ypdyoupe éva
oAokAnpwpévo Tpoypauua, emAEyoude aTh ypauun gevol Tou IDLE File—>New
File. BEva ddcio mapdBupo epgaviletar pe TiTho Untitled. To mapdBupo autd
gival évag ouvTdkTng Tpoypdupatog (editor) oTtov omoio pmopoUpe va ypdyoupe
0Ao pag To MPoOypappa, va To amoOnkelooupe o apXeio TTnydiou KWAIKA Kal aTo
TEAOGC va TO eKTEAEOOULE.

lMa e€doknon pmopoUue va  ypdyoupe To TPWTO Hag Tpdypappa pe
povadikh evToAR Thv Tapadooiakfi print (‘Hello, World!') kai petd va
To amoBnkeUooupe eTiAéyovta¢ File—>Save. Aivoupe éva dvopa apxeiou, yid
mapddeiypa helloworld. py, Kal amoOnkeloude g @AKeEAO TG APEOKEIAC HAG.
Emeita, umopoUue va To ekTeAéooupe emiAéyovta¢ Run—>Run Module. To
amoTéAeopa Tng ekTéAeong epgaviCetal oto Python Shell (eikéva 2.5).

Prommeer =

’ File Edit Shell Debug Options Window Help

Python 3.4.3 (v3.4.3:9073f1c3e601, Feb 2 “
4 2015, 22:43:06) [MSC v.1600 32 bit (In
tel)] on win32

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

>>> RES
TART
>>>
Hello, World!
>>> |

|8 helloworld.py - CiUsers/User/Desktop... ol =0 o
File Edit Format Run Options Window Help

print ('Hello, World!')

Eikéva 2.5: Zuyypagph Kai ekTEAson TTpoypdupaTog

Zuxvd xpnoigotoigital yia Tnv Python o 6pog «aevdpio» (“script”) avri
«mpoypappa» (“program”) yia va mepiypdyel éva dapxeio mnydiou Kwdika.
MaAioTa n Python xapaktnpiCetar kar wg yAwooa oevapiwv (scripting language),
KUpiwg yiaTi utooTnpilel yphyopn Kai eVEAIKTN avdTTuén TTpoypappdTwy.
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Ke@.2 Eloaywyr otnv Python

Ao tn okoma tng Python

Orav ekTeAoUpe éva mpoypappd, n Python eowTepikd kai oxed0v evTeAwg
«KPUPA» amod epdd¢ mpwra peTagpdlel Tov Tthyaio KWAIKA pA¢ o€ Wia Hopeh ToU
ovopdletar byte code (oxhApa 2.1). O byte code eivar gia «xapnAou
emmédou» Kal avefdpTnTn TAATPOPUAC AvATApdoTach Tou KWdIkd pag. Asv
TpoopileTal yia avdyvwaon amd avBpwTo Kai UTopei va «Tpéfer» o 31aPopeTIKA
OUOTAUATA UTTOAOYIOTWY XWPIG Kapia aAAayn.

O byte code ekteAeitar and Tnv PVM (Python Virtual Machine,
Eikovikn  Mnxava Tng Python), mou amoTeAei avaméomacTo KoOpWdTi Tou
ouoTApatog Tng Python. H PVM ceivai éva eidik6 Aoyiopiké To oTroio
TPoooOIWVEl £vav UTTOAOYIOTH TTou £xel oxedlaoTei yia eKTEAEoN TTpoypAHHATWY
Tng Python.

Byte code EkTéAcon

:> PVM

TTnyaio mpdypappa

myfile.py :> myfile.pyc

2xApa 2.1: To povréAo ekTéAeong mpoypduparog ae Python

Av n Python éxer dikaiwpara eyypagng oto oUOTNHA TOU UTTOAOYIOTA HAG,
T0TE amoBnkelel Tov byte code oe apxeia pe kardAnén .pyc (onpaivel
compiled .py). KdBe popd mou ekTeAoUpe éva GUYKEKpPIPEVO TIPOYPAppd Hag, n
Python gopTwvel To avtioToixo apxeio .pyc Kai €101 emITUYXAVETAl TAXUTEPN
ekTéAEON. ZTnv mepimTtwon mou n Python dev éxer dikaiwpara eyypagng oto
oUoTNHA TOU UTTOAOYIOTH Hag, TOTE 0 byte code amoBnkeleTal Tpoowpivd aTh
HVARN HEXP! TRV £€080 amod To TTPOYPAUKd Hag.

‘Eto1, umopolpe va moupe 0TI n Python amoteAcitar amd Tpia Pacika
TUApaTa: évav dieppunveuTh (interpreter) yia ekTéAeon {exwpioTwy evroAwy,
évav peTappadTh (compiler) yia HeTATPOTA .py dpXEiwv Ot .pycC dpxeid Kai
gia eikovikA pnxav (PVM) yia ekTéAeon . pyc apxeiwy.
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Ke@.3 Twég kat TOTOoL, petafAnTEG

Twég ko TomoL, petaPAnTéc

4
Eva TPWTO ONHAvTiké PAUa yia va pdBoupe va mpoypappati(oupe eival va

Katavonooupe Toug Pacikoug TUToug dedopévwy Tng Python: Toug aképaioug
apiBuolg, Tougc apiBupoUc KivnTAC UTodiaoToARc  (dekadikoUg) Kai  TIC
oupPohroocipéc  (akohouBicc xapakThpwyv). EidikoTepa, o1  oupPoAooeipég
XPNOIHoTIo10UVTal 08 TTIOAAEG KATNYOPiEC TTPOYPAUHATWY Kai yi' autd n Python pdg
Tapéxel ONUAvVTIKA UTTOOTAPIEN yia TN SIaxEipIonh TouG.

H évvoia Tng HeTaPANTAG cival onpavtikn yia Tov Tpoypappartiops. Oi
HeTaPANTEC XpnoidoToloUvTal yid Thv amoBnkeuon kai diaxeipion dedopévwy o€
éva TPOYpAHKA Kal €ival amapaiTnTEC yid Th oUYYPA®h XPACIHWY TTPOYPAHHATWY.

270 KepdAaio autd Oa ypdyoupe evtoAég ato Python Shell kai 6a Tig
eKTEAEOOUPE dueoa. Amaiteital e€§doknon, yia va dapXiooupe oiyd-oiyd va
paBaivoupe va mpoypappatifoupe. TpdyTe Kal €KTEAEDTE TIC EVTOAEC Twv
TapadelyHdaTwy.

3.1 Tyég Ko TOTOL dEdouEVOV

‘Eva amé Ta pacikd otoixeia mou diaxelpifeTar éva mpoypappa oe Python
givar o1 Tipéc (values) n kuploAekTikéc otaBepéc (literal constants). O1 Tigég
Tapdpévouv apeTaPAnTeg oc 6An Tn didpkeld eKTEAEONG €VOC TTPOYPAHHATOC.

INa mapddeiypa:

Twur) pou va
yvwpilw Python.

3

2.5 &
'Hello, World!' \/8
O
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Ke@.3 Twég kat TOTOoL, petafAnTEG

AUTEG o1 TIPEG avAkouv ot d1a@opeTIKoUG TUmoug dedopévwv (data types) n
kAdoeig (classes). To 3 eival évag aképaiog apiOuog (integer), 1o 2.5 eivai

évac apiOuoc KIvATAC UmodiaoToANG
(floating point) kai TO ‘'Hello,
World!' wa ouppoAooeipd (string).
Mia ouppoAoocipd eivar Hia akoAouBia
amé XApakTAPEC ToU TepiKAgiovTal o€
gova R OIMAd cloaywyikd. Tia va
TUTTWOOUHE TIHEC, HTTOpOUHE va
XPNOIUOTIOINOOUKE ThY EVTOAR print.

Av d¢ev gipaoTe agiyoupol yia Tov TUTTO GTOV
oToi0  AVAKElI {id TIPA, HTopoUue va
«{nThooupe PonBeia» amd Tov dIEPUNVEUTA
XPNOIHOTTIOIWVTAG ThV  €VTOAR  type.
BAémoupe 0TI o1 aképaiol apiBuoi avAkouv
oThv KAdon 1int, o1 apiBuoi KIvNTAC
umrodiaoToAng (8ekadikoi apiBuoi) oTnv

»x>» print(3)

3

Frx print(2.5)

2.5

»>»>» print({'Hello, World!')
Hello, World!

e

Fu» type (3)

<class "int'>

x> Lype(2.5)

<class "float'>

>»>» type('Hello, World!')
<class "str'>

i

-1

KAdon float Kkai o1 oupgpoAroocipéc (akoAouBicc XapaKTApwWY) oThv KAdoh str.
TTpo¢ To Tapoév, UmopoUpe va XphaiotoiRooupe evaAAd Tig évvoleg TUTOC Kal
KAdon. ©a gupabuvoupe oTnv évvoid TG KAAONG g€ eTTOHEVO Ke@dAdio.

H kAdon float mepiéxel Toug apiBuolc pe umodiaoToAn (wg ouPoAo
XpNnoigomoloUe TNV TeAgia Kal 6XI To KOUpa) Kail ovopdleTar €Ttol Adyw Tng
HoppNng avamapdoTacng Twv apiBpwyv (kivnth umodiaaToAr, floating point). Ag
OOKIJAOOUHE va eKTEAETOUHE TNV EVTOAR print (2, 5).

BAémoupe 611 dev TuTveTal o dekadikog apiBuog 2.5 ,

>»>» print (2, 5)
2 5

aAMd n Aiota Twv apiBuwyv 2 kai 5 (Ba piAooupe yia >»» print(2.5)
AioTec oe emdpevo kepdAaio). Tia va TuTWOOUUE ToV 2.5

dekadikd apiBpd 2,5 Ba mpémel va XpnoIHOTIOIRGOUNE Tz
TNV eVvTOAMR print (2.5).
T TOTou eivar o1 Tipég ‘3" kar 2.5 @aivetal 33> type('3')

va poidlouv pe apiBpolCc aAAd pPpiokovTal péoa oe <class 'str'>

gloaywyikd omwe Ti¢ auppoAloacipéc. H amdvrnon civai
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Ke@.3 Twég kat TOTOoL, petafAnTEG

avapevopevn, o1 TigéC ‘3" kai '2.5" eivai oupPoAooeipéc.

O1 ouppoAooeipéc oThv Python mepikAciovrar oe povd () A SimAd () A

akopa kai TpImAd eioaywyikd ("' A ). Mmopeite va xpnoigotoisite eAeUBepa

povd eloaywyikd péoa o SITAG eioaywyikd. XpnoiHoTolwvTag TpITTAd ioaywyikd
UTTopeiTe va opioeTe oupPoAoocipéc ToAAaTAWY ypappwy. Emiong, pmopeite va
XpnoigomoleiTe eAcUBepa povd kai SITAG e10ayWYIKA Héoa o TPITAA s10aywyIKd.

>»» type ("AUTH Eilvol uLx oupfologELpd. ')

<clas=ss "str':

>»» type ("EL ocuth filvol pLx oupfohogeipi.™)

<class "str'>

>»» cype ("' 'AKOUE KL oUTH Elwxl Ui oupforogEipd.''')
<class "str'>

>»» print ("Let's go.")

Let'=s go.

»»> print('"''Hellao,

forld!''")

Aokwdate va Twnwoete TN @odoan Let’s go WE XpHon HOVo HoOVWv
ewoaywykwv. Tt tunwvetay MNatl supPaivet auto;

21nv Python &ev dnAwvoupe pntd Toug TUMOUG dedopévwy  TOU
xpnaigomoloupe. H 1816TnTa auth ovopdletar duvapikh amédoon Tumwv (dynamic
typing). O €Aeyxog viveTal Katd Tnv eKTEAEON ToUu TIPOYPAUHATOG. Z€& €TOHEVA
KepdAaia Ba dolUpe Kai dAAoug TUToug dedopévwy, KaABWG emiong Kai Tn
duvaToTnTa va dnpioupyoUle dIkoUC pag TUTToUG opilovTag vEeg KAATEIC.

3.2 Metafintég

‘Bva amé ta mo duvatd XapakTnpioTikd pia¢ yAWwooag TpoypdppdaTiapol
gival n duvaroéTnta diaxeipiong petaPAntwyv. Mia peraPpAnti (variable) civai éva
ovopa Tou avagépetal ae pia TIA. H TIpA auth pmopei va aAAd€el 60eC Qopég
OéAoupe A amaITeiTal KATA TV EKTEAEON TOU TIPOYPAUHATAC Hag, €€ ou Kal o 6pog
HeTaPAnTA. O1 peTaPpAnTéC amAd eival THAHATA TG HVARNG TOU UTTOAOYIOTA HaAg
0TIoU UTTopoUE va amoBnkeUooupe TTAnpowopida.
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Ke@.3 Twég kat TOTOoL, petafAnTEG

H evroAn ekxwpnong (assignment statement) dnpioupyei véeg
peTaPAnTéG Kkair Toug divel TIPEG. O peTaPpAnTég €xouv emiong TUTOUG Kal
HTTopoUpE va pwThRooupe Thv Python moior gival. O TUTOG piag peTaPANTAG givai o
TUTTOC TNG TIMAC OTnv oTroia avagépeTal. INia va XpnoIHoToINCoUKE [Hid HeETAPANTA,
xpelaletar amAd va yvwpiloupde To 6voud The. Ag doUpe éva Ttapddeiypa:

270 Tapddeiypud autd £XOUHE TPEIC EVTOAEC

I »»» day = "Monday' ,
»»> print (day) EKXwpnaong:
Monday
>>> type (day) - HouppoAooeipd 'Monday' ekxwpeiTtal
<olass "str'» , , ,
oee i = 10 oTh véa peTaPAnTh Tou ovopdleTal day.
»>> print (i) - O aképaio¢ apiBuoc 10 ekxwpeital
10 oTh geTaPpAntn 1.
x> Cype (i) _ , ,
elmss rintis QSst&Kog apue;,'log .3'14159
>>> pi = 3.14159 EKXWPEITAI 0TN HETAPANTA pi.
»»> print (pi)
3.1413% Mia evToA ekXxWwpnong amoTeAsiTal
> type (p1) amo Tpia pépn: To APIOTEPO TTOU UTTOXPEWTIKA
<class "float'> p Heph: p P Xp
. mpémel va eivar pia HeTapAnTth, TO icov =

(TeAeoTAC ekXWpnong) kai To de€i pépog Tou
HTopei va eivar pia TigAR, Hia dAAn pgeTaPAnTA A dia ékepacn Tou amoTiudral
(utroAoyileTar) oe pia TIHA. Oa HIAACOUHE TTEPAITEPW YIA EKPPATEIC KAl TEAEOTEC
oTo emopevo KepdAaio. Na Tovigoupe OTI To igov = e€ival TEAEOTAC eKXWwpPNnong
Kal 0X!I 100TNTAG, Kal 0TI dev UTTOPoUHE va EKXWPNOOUKE Hid TIUA o€ pia dAAn TIpA.

‘Evag Koivég TpdTOC yia va avamapdoTAOOUPE OTO XAPTi TIC HETAPANTEC
via pia dedopévn XpOVIKA OTIYHA €ival va Ypdyoupe To 6Vopd Toug akoAouBoupevo
amo éva PpeAdki Kai Thv TIHA oThv omroia deixvouv. INa mapddeiypa:

day — [Monday'

i—>

pi — [3.14159
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Ke@.3 Twég kat TOTOoL, petafAnTEG

KaAd eivar yevikd va diaAéyoupe ovopaTta HeTaPAnTWy Tou €Xouv vonua,
e€nyolv via Tolo okoTtd XphaipotoloUvTal. @a ATav mapdAoyo, yia Ttapddeiyua,
va amoOnkeUooUUE Hid TIHA TTOU avTIOToIXEi 0 NUépa g€ pia HeTAPANTA pe ovopda

colour.

Kavoveg dnutoupylag ovopdtwy HeTaPANTWV:

Ta ovopara pmopoUv va eival 600 peydAa OéAoupe, pmopolv va
TEPIEXOUV YpdupaTa Kai apiOpolg, alAd mpémer va Eekivouv pe éva
Ypdupa n Tov xapakthpa  (underscore/kdTw mavAa). Av Kai
HTTOPOUUE va XPpNOIHOTIOINOOUHE €AANVIKA ypdupaTa, KaAd eival va
Ta amopeUyoupe, emeIdNA cival eUKoAo va TPoKAnBei auyxuaon.

Ta meld diakpivovTal amd Ta kegpaAaia ypduparta (case sensitive),
via mapddeiyya o1 day, Day, DAy, DAY, dAy, day,
DaY, dAY civar Odia@opeTikéc peTaPpAnTéc. Or  éumeipol
TPOYPAUHATIOTEG aTmo@eUyouv Td KepaAdid.

Aev emiTpémovral Kevd, €10aywyikd, TeAEieg, KOpUUATa Kai dAAol
TapopoIol  XapdkThpeg. EmiTpémeTar pévo o XaApAKTAPAC
(underscore/kdTw MaUAa), o omoio¢ tivalr XpPAOIMOC KUpiwg Of
ovopara Tmou amoteAoUvTal amod ToAAEG Aé€eig.

Av 000ci oc¢ >>> my name i=s = 'George'
Lﬂd uSTGﬁAnTﬁ éva >»> print|_my name is)
, , George
«Tapavopo» ovopda, »»>» day = "Monday'
Oa €xoUpE OUVTAKTIKO | »>> print(day)
, , , Monday
AdBo¢. Acite dimha | oeint (Day)
usled napaEsivuaTa: Traceback (most recent call last):
File "<pyshell#119>", line 1, in <module>
print (Day)
NameError: name 'Day' is not defined
>»>» dayl = 'Monday'
>»» print (dayl)
Monday
>»» lday = '"Monday'
SyntaxError: inwvalid syntax
>»>» dayll = 'Monday'
SyntaxError: invalid syntax
P = 'Monday'
| 3yntaxError: invalid syntax
o




Ke@.3 Twég kat TOTOoL, petafAnTEG

Kard tnv ekTéAeon TnG eVvioAnG print (Day) edeaviletar pAvupa
AdBouc, 810TI dev €xoupe EKXWPNOEI TIUA oTh HETAPANTA Day, n day eivai
diagopeTikA  peTaPAnTh  (didkpion melWwv Kal  KegaAdiwv oTa  ovopara
peTapAnTuwy). To évopa 1day civar «mapdvopo», emeidh {ekivdel pe apiBud, To
ovopa day@ eivalr Tapdvopo, agoU TepIEXEl TOV UN ETITPETOUEVO XAPAKTAPA Q.
TToio civar dpwg 1o AdBo¢ He To 6vopa from; H Aé€n from eivar pia amod Tig
Aé€eic kAe1dia (keywords) tng Python. O1 Aé€eic kA€1did ouvdéovTal He Toug
Kavoveg kal Th GouR TnG YAWaooag, kai dev pmopolv va XphoipotmoinBolv wg¢
ovopata petaPpAntwyv. H Python 3.4.3 éxer 33 Aé€eig kAei1did, TIC TTapakdTw:

['False', 'None', 'True’', 'and', 'as', 'assert',
'break’, 'class', 'continue', 'def', 'del', 'elif',
'else', 'except', 'finally', 'for', 'from', 'global',
'if', 'import', 'in', 'is', 'lambda’', 'nonlocal’,

'not', 'or', 'pass', 'raise', 'return', 'try', 'while',
'with', 'yield']

H Python mapakoAouBei 6Aeg Tig TIHEG Kal auTopaTa TIG diaypdeel amd Tn
HVAUN, OTav Tdyel va yivetal avagopd ot autéc amd kdmoila petapAnth. H
diadikagia auth ovopdletalr garbage collection. Ag doUue TO mapakdTw
Tapddeiypa:

S—— MeTd Tnv ekTéAcon TWV evioAWV a = 4 Kalb = 6 n
>>>b =6 peTaPpAnTn a deixvel oTnv TIUA 4 Kal n geTaPAnTh b otnv
>> a =>b le;‘ 6:
>>> print (a)
6
>>> print (b) a —
K3
>>> b ——» [

aAAd aTh ouvéxeld HETA Thy eKTEAEON TNG EVTOAMAC a = Db Kai ol U0 peTaPpAnTéc
Ocixvouv aThv TIPA 6 KAl h TIUA 4 diaypdpeTal auTOUATA ATTO Th HVAUN:

.

b — [¢
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T1 ongaivel n evioAR ekxwpnon¢ num = num + 1; 21a MaBnuartikd
dev €xel vonua, ahAd atnv Python xpnoipomoigital via va au§hooupe Tnv TipA

| eTaPANTAC KaTd éva:
Hiag geTaPAnTAG kartd éva S

> num = num + 1
»»>» print (num)
18
i
Av 0ac PoAeUel, UTTopEiTE va OKEPTEDTE TOV TEAEOTH eKXWpPnNong = aav PeAdki:

num < num + 1
ApXIkd: num ——»

MeTd Thv eVTOAR EKXWpPNONG: num ——»
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Ex@pacelc, TeheoTéS, 6 0M0

OI TEPIOOOTEPEG EVTOAEC €VOC Tpoypdupatog Tepléxouv ekppdoelc. Mia
ékppaon civar évag ouvdudopoc cupPpoAwyv, oUVABWG TEAEOTWY Kal TeAEaTEWY,
oV amoTIdWyvTal oc pia TiPA. ‘Evag TeAeoThg cival éva oUpPoAo Tou avamapioTd
pia Aeitoupyia. ‘Eva amAé mapddeiypa ékgpaong eivar n 3 4+ 2, 6Tou TO
ouppoAo + eival 0 TEAEOTAG TTOU avamaplioTd Th AciToupyia TnG mpodoBeong, ol
ap1Bpoi 3 Kai 2 gival o1 TeAeoTEOl TNC EKPPACNG Kal h amoTiynoh The Ba dwael
ThV TIUA 5.

Mia KaAR TTPAKTIKA GTOV TTPOYPAUHATIONS gival n ToroO£éTnoNn axoAiwyv oTa
TpoypdupaTd pag, €101ka ota HeyaAuTepd, yia KaAUTepn Karavonon Tou KwoIkda.

270 KepdAaio autéd Ba ypdyoupe evroAég kai aTto Python Shell yia dpeon
eKTEAEON Kal HIKpd oAokAnpwpéva oevdpia (Tpoypdppara).

4.1 EKQpAGELS KOl TEAEOTECS

Mia ékppaon (expression) eival évag ouvduaopog amé TIPEG, HETAPANTEG,
TeAeoTEC KAl KAROeIC ae ouvapTAoei¢ (Ba HIARCoOUUE Yia OUVAPTAOEIC OE €TTOUEVO
kepdAaio). O1 TeAeoTég (operators) civai AeiToupyieg Tou KdAvouv KATI Kdl
HTTopoUV va avamapaoctadouUv pe aUUPoAa 6TTwWE To + A He Aé€eigc KAeIdid OTTwWG To
and. H amoTtignon wac ékepaong mapdyel dia TIHA KAl AUTOG €ival Kal o Adyog
oV Hia ékgpaon Pmopei va Ppioketal ato de€i pHEPOC HIA EVTOAAC EKXWpPNnong.
Orav pia petapAnth epgaviletal oe £kppaacn, avTikadiotartar amdé Thv TIUA ThG,

TpoToU amoTiunOci n ékppaon. Edv eiodyeTe pia ékppach aTov S % 4.5
dIEPUNVEUTR, auTog Thv uttoAoyilel kai deixvel To amoTéAeopa: 5
i >>> x = 3
3335 X 4+ 2
5
( ) 2R
24
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Aev amaiteitar pia ékgpacn va TEPIEXEl TAUTOXpOvA Kdl TIMEC KAl
HeTaPANTéC Kai TeAeoTéG. Mia TigA, OTMwe Kai pia peTaPAnTh, amod HOVEC TOUug
gival emiong ekppdoeIq:

NG EKYp ¢ SSS 1D
10
>>> x =8
e

=
(=]

>>>
BTV Yeey orIee

Tlapatnphote Tn diagopd peTall Tou uToAoyiopoU HIAC £KPPACNG Kdl TG
EKTUTTWONG TNG:

>>» message = '"Hello, World!'

> MESZage

'Hello, World!?®

»>»>» print (message)

Hello, World!

i

e éva oevdpio (script), pia ékppaon eival amé pévn TNG Hid VOHIUN
€VTOAR, aAAd dev Ttapdyel £€odo:

Kuwdikag 4.1
ta 4.1py - C:/Users/User/Desktop/code;

File Edit Format Run Options Window Help

Run
N
> EESTART
Ty
e
([ 5 )
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Mwg¢ Ba mapaxBel é€odog ato mapamavw mapadetyua;

MeAeTAOTE Tov TapakdTw Tivakd, o omoio¢ Tepiéxel Thv €§Aynon Kai
mapadeiypara yia pepikoUg TeAeaTég Tng Python:

TTivakag 4.1 TeAeaTéc Kal n xpAon Toug

TeAeaTng

‘Ovopa

2uv

Meiov

Emi

AlUvapn

E€nynon

TTp60Beon apiOuwv
h aAAnAouxia
ouppoAocsipwv.

Agaipean evog
apiBuol amo évav
dAho.

Tvépevo d0o
apiBuwy n
emavaiAnyn piag
ouppoAoocipdg
TOOEC POPEC.

"Yywaon apiBuou oe
ouvapn.

26

TTapadeiypara

To 5 + 3 diver 8

To 'a' + 'b' Jdivel

labl

To 50 - 26 diver 24

To 2 * 3 diver 6

To "la' * 3 divel

'lalala'

To 3 ** 4 diver 81

To 10 ** 2 diver 100

To 2.0 ** 3 divel
8.0
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Aiaipeon 8uo To 4 / 3 divel
ap1Ouwv. To 1.3333333333333333
/ AYTel amoTéAsopa civai

MAvTa SEKABIKGC To 10 / 2 divel 5.0

ap1Opuog.
pIZHOS To 1 / 2 &iver 0.5
To 4 // 3 diver 1
Aiaipeon 8Uo
. ap1Buwyv To 1 // 2 diver 0
Aképaia ,
// Siai oTpoyyuhoTroinuévn
1aipeo .
pEan mpoc Ta kdTw (floor | 10 17 // 3 8iver 5
division).
To 17.1 // 3 Jdivel
5.0
o , YméAoimo didipeong
° Ymohoimro To 11 % 3 divel 2

dUo apIBuwv.

270 emoHeVo KedAaio Ba doUpe kal AAAOUC TEAEDTEG.

H Python 8ev paer opia oTo péyeBog Twy aképaiwv apiBuwv. MNa mapddeiyua:

>»> 37 %% 100

660955 T7B2E843E866T7 74346286857 795615320986068325257944959673096513026019562749343906
3704800410525656374295940700377695998823599012397170569200279466412758131334001
FEF

TToAU pikpoi K TOAU peydAol dekadikoi apiBuoi ypdgovTal o€ ETIOTHHOVIKA HOP@A.
INa mapddeiyua:

2 a8 T ’ ,
Fr> 2348.5 7= 1 To e+57 onuaivel TOAAATAAOIAGHO TOU
2.011127464213224e+57

S TponynOévrog apiBpol pe To 1077,
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[Mpotepalotnta teAcoTwy

Otav TeploogdTepa amd éva ouppoAa TeAeoTwyv epgavifovrar ot pia
ékppaocn, n ocipd umoAoyiopoU e€apTdTtal amd Toug kavoveg mpoTepaldoThTag. Ol
KavOveg auToi gival aUUQWVoI e Th OEIpd EKTEAEONG Twv apIBUNTIKWY Ttpdewy
Tou {époupe amd Ta Madnuarikd.

O mapevOéoeic éxouv Th HeyaAUTepn TPOTEPAIOTNTA Kal  £T0I
XpnoigomololvTal, yid va «avaykdoouv» Thv Python va amoTipnoe pia ékgpaon
olppwva pe Tn oeipd mou BéAoupe. Ekgppdoeic oc mapevBéoeic amoTipwvTal
mpwTeg. Emiong, mapevOéaeic xpnaipomoloUvTal, yid va KAVouv TIC EKQPATEIC TTIO
avayvwoipeg, Xwpic va aAAdouv 1o TeAikd amoTéAsopa. H Oywon ot dUvaun
EXEl TNV €TOHEVN HeyaAUTepn TipoTepaidThTa. Ma mapddeiyua:

>3» 2 % (4 - 1)
&
>>> 2 * 4 - 1

-
»»> (2 4+ 1) ** (5 — 2)
27
ey 2 R% ] 4+ 1
3

>33 2 AR (1 4+ 1)
4

e

TToAAanAaoiaopog Kkai diaipeon €xouv Thnv idid mPoTePaIOTNTA, N oToId
gival geyaAUTepn amd Thv mpdéoBeon kai Thv agaipeon mou HeTall Toug €xouv
gmiong Tnv idia mpoTepaioTnTa. MNa mapddeiypa:

>>> 3 * 5 + 2

> A6 f 3 =2

TeAeoTéC He Tnv id1d TPOTEPAIOTNTA ATIOTIHWYTAI ATIO TdA APIOTEPA TIPOC
Ta d€id.

[Mewapatioteite, dWate TIC IKEC TaC EKPPATEIS aToV ALEPUNVEUTH Kat JelTe TIC
TWEG TToU mapdyovTal,
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4.2 Xyohro

KaBw¢ ypdgoupe 6Ao kai peyaAUTepa TpoypdupaTtd, HEYAAWVE! Kal N
duokoAia va kataAapaivoupe autd Tou ypdgoupe. TToAU TreplocdTeEpO OHWCE, av
mpoomaOnoer va Ta diaPpdoel  kamoiog Tpitog. Tevikd, o1 yAwooeg
TPOYPAUHATIONOU OUUTIUKVWYVOUV VORPATA Kal yI' auTd eival TOAAEC @opéc
dUokoAo va Ti¢ diaPpdoel KAToI0¢ Kal va KataAdPel TI ©OEAel va Kdvel éva KoppdTI
KWwdika. Xpeialetar Aoimoév  va TpooBétoupe oxoMa (comments) ota

TpoypduHaTa mou Ypd@oupe.

Ta oxoéAia otnv Python apxiCouv mdvra
He Tov xapakThpa #. OTIdATOTE akoAouBei peTd
To # ayvoeital amé Thv Python péxpr To TéAog

R\=
NG ypauung (mpoopileTai yia avdyvwaon pévo amé .
avBpwo). Ag doUpe éva Tapddeiyua: IS

# Aev Ba xkavw
oxOAla orjpepa.

Kwdikac 4.2

File Edit Format Run Options Window Help
# YnoloyLoudc tovu sufadoV evog opbovywviov

length = 5 # ufkxog
width = & # mAh&tog
area = length * width # vnmoloyLoudc supoadov

print ('Eupxdov =', area) # exTUDwon

Run
il EESTLRT ===
-l
Eufocdow = 30
L
( |
29
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"Eleyyog poNg ekTéEAEGNS

Ta TpoypdupaTa Tou ypdyaue HéXp! TWpa amoTeAouvrav amd pia ogipd amod

EVTOAEC Tou ekTeAoUvTav amd Tnv Python miotd n pia perd tnv dAAn. H
akoAouBiakh (ocipiaki) auth JopR EVTOAWV XPNOILOTIOIEITAI TIPAKTIKA yid Thv
aVTIHETWTION TOAU ammAWV TtpoPAnpdTWY. Z€ o oUVOeTA TTPoPAAUATA aTtaITeiTal
n XpHhon KatdAAnAwy evToAWwv yia éAeyxXo oUVONKWY, He TEAIKO OKOTIO ThV ETTIAOYA
TWV amapaiTnTwyv opddwv evroAwv Tou Ba ekTeAoUvTal kdOe @opd mou Oa
«TpéEXe» éva mpoypaupa (Sopn emiAoyhg). O £AeyxoC HiIAC OUVOAKNG, OTIC
TEPIOOOTEPEG YAWOOEG TTpoypappaTiopou, paciletal oth Aoyiki Boolean, 6mou
uttdpxouv povo BUo TIpEC (True kai False) kair afiomoiolvral oi Aoyikoi
TeAeoTég. Emiong, oc mMoAAéC mepimTwoeigc xXpeldleTar n TOAAGTIAR emavaAnyn
HIaC OUYKEKpPIHEVNG opddag evToAwy (Souh emavaAnyncg).

TTpoToU 6pwC ypdyoupe TpoypdupaTa TTOU va TEPIEXOUV BOUEC ETTIAOYAG
A/kai emavdAnyng, amapaitnTo civar va doUpe TTWE UTopoUe va Kdvoupe £icodo
Ocdopévwy amod To MANKTPOAOGYI0O KABWC KAl KATOIEC XPNOIHEC EVOWHATWHEVES
(built-in) ouvapThoeig Tng Python.

5.1 Eic000¢ 0€d00puév@V 010 TO TANKTPOAOYLO

2.7a Tep1000TEPA TPOYPdpHaATa amaiTeital n €icodog dedopévwy aAmo Tov
xpnotn. Tia Tov okomd auté n Python 81aBétel Tnv evowpatwupévn ouvdptnon
input. KdBe @opd mou KaAegital n ouvdpTnon auTh amo éva TpOoypdauud, auto
oTauardel Kal mepiPével amoé Tov XpAoTn va TAnkTpoAoynoel kdTi. Otav o Xphong
TANKTpoAoynoel Thv €icodo Kal TATAoEl To TARKTpo Enter, TO Tpdypdupda
ouvexiCel Tn pon eKTEAEONC KAl h ouvdpThon input emoTpé@el Thy €icodo oav
ouppoAooeipd. Xpnoigo eivar va epgaviCetal kai éva phvupa (prompt) mou va
TAnpowopei Tov XpnoTth yid To €ido¢ TnC €1060ou ToU avapéverar amd To
Tpoypaupa.
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lMa mapadeiypa:

>>> message = input ()
l Hello
| >>> print (message)
Hello
>>> name = input ('Iac oe Agve;')
¢ oe Aéve;Aviovn
>>> print (name)
AvTavn
>>> age = input ('léooc yxpovev gioxe; ')
l| TIboo xpovev giooi;13
' >>> print (age)
13
>>> type (age)
. <class 'str'>
_Fo S ORGP O PP UPP P P
270 mapddeiypa autd PAémoupe EekdBapa OTI n ouvdpTnoh input eMOTPEPE!
Tdvra cuppoAooeipd Kai £Tol h HeTaPANTA age dev deixvel oe apiOpo.

H Python pdg mpoopépel evowpaTwpéveg ouvapTATEIG Yid HETATPOTIA ATTO
évav TUTo o¢ évav dAAo:

» float (x): petaTpémel aképaiou¢ apiBpoUc Kai oupPoAloceipéc o€
ap1Bol¢ KIvNTAC UTod1aoTOARG.

> int (x): uetarpémer apiBuoUC KIVATAC umodiaoToAnG («koper» Tda
dekadikda ynyia) kar oupPoAoocipéc o aképaioug apiBpoug.

> str(n): peTatpémel apiOUoUg oe ocupuPoAooceipéc.

Ma mapdderypa: »»> float (5)

5.0

>»» floatc('6.8")
6.8

x> int (6.8)

oy

> Ant ("13')
13

»x» 3tr(l3)

n 13 n

i
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2. € APKETEC TEPITMTWOEIC €ival XPATIUN KAl h EVOWHATWHEVN ouvdpThon
round n oToia aTpoyyuAomoiei dekadikoUg apiBuoug. Ma mapddeiyua:

>»>» round(5.3)
5

Frx round(5.5)
&

=% round(5.7)
&

e

Ac doupe Twpa oc mapdadeiypa évav ouvduaouo €106d0ou dedodévwy aTd To
TANKTPOAGYI0 Kal af10Toinong Twv cuvapTAOEWY HETATPOTIAG:

>>>» age = input ('Idoo ypovavy Elooi:')
Nboo ypovev slowl;l3
>>> print ('To emduevo £toc Bo slowi', int (age)+1)

To smouevo £Tog Oo elooe 14
»»» X = float (input ("AdoOTE Evow opLBud: "))
LBOTE Evoy opLOud:2.5

>>> print ('To SimhdoLo Tov cpLbuo¥ mov SMomTe Elvoe:', 2*x)
To S.nh&oLo Tov cplLBpol movu Sa@oote iver: 5.0
T

MeAeTAOTE Kal To TApakdTw Tapddeiypa:

»»» X = input ('A@0TE Tov nDpoTto cpLBpo:')
ABOTE ToOV TpATo cplOpdHie
>»» ¥ = input ('AdoTe Tov SEUTEpo ocpLBua: ')
AOTE Tow SEUTEpOD cpLBpa:d
x> print(x, '"+', v, "=', int(x)+int(v))
6 + 4 = 10

4| >35>

210 mapamdvw mapddetya T 6a TUTWOEL Kat ylati N ak6Aoubn evtoAd ;

[ [

»»» printix, '+', v, "=, X+y)

Ymdpxet Aoy atn xprion pag tétoag eVIoAng;
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AwoTte Tpoooxh oTIC TTApAKATW ETIONUAVOEIC:

» 01 ouvapThoeic int kal float emaoTpé@ouv Hia TIPA, €évav aképaio
ap1Buo n évav apiBuod KIvhTHG utodiaoToARC avTioToixda, dev aAAdlouv Tov
TUTO HIag HeTAPANTAC Kai Tnv TIPA oTnv omoia auTth deixvel. Av BéAoupe,
HTTOPOUKE VA EKXWPNOOUHE TNV ETIOTPEPOHEVN TIUA OE Wid véa PeTAPANTA.
INa mapddeiyua:

x
W=

D priA L

T

»»» X = input ("AGOTE EVoY O cpLBua: ')
ABOTE Ewov CKEpxLo cplLBpd:s

>»>» print (2*int (x))

10

F»» print (2#%x)

55

x> Lype (X)

<clas=s 'str'>

3> ¥ = int (x)

> print (y)

o

x> TVEE (V)
<class '"int'>
al e

> 2TIC ouvapThoelic int kai float Oa mpémel ol oupPoAooeipéC Tou
OéAoupe va petarpéyoupe oe apiBuolc va «poidlouv» TpdypaTi HE
ap1Bpouc. AlapopeTikd Ba mdpoupe pAvupa opdApatoc. Ta Tapddsiyua, n
ouppohooeipd '8.25' pmopei va peTaTpamei oe apiBupd, ev n
ouppohooeipd ‘hello' eivar puoiké 6TI dev pmopei. T yiveTal Opwe pe Th
ouppohooeipd '8, 25'; Mmopei va petatpamei o apiOud; AokipdoTe.

» Otav avapelyvUoupe aképaioug pe dekadikoUg apiBuolc ae Wia ékgpaaonh,
n Python autépara petatpémel Toug aképaioug oe dekadikoUg.

> Otav éxoupe mapevOéoei¢ oTIC eVTOAEC pag, Ba mpémel kAOe TtapévOean
TTOU avoivel va KAeivel KiOAd¢ N aAIwg o apiBpoc Twv apioTEPWY
mapevOéoswv Oa mpémel va 1ooUTAl e Tov dpiBud Twv defilv
TapevOégewv.

» ApKeTd AdOn mpokUmToUV, av Umepdeloupe ypdupara Tou EAAnvikoU pe
ypdupara Tou AativikoU aAgdapnrou.

> Aev mpémer va Eexvape Tn Bidkpion peTall melwv Kai KepaAdiwv
YPAHUATWY OTA OVOHATA TWV HETAPANTWY.
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5.2 Aoywi) Boolean

27a TpoypdupaTa Tou Ypd@oupe YiveTdl ouxvd €AeyxXoC ouvONKWv Kai
avdAoya pe To amoTéAeopa aAAdlel n ouUTTEPIPOPdA TOUG KaTtd Tnv ekTéAeon. TMia
va vivel autd, Xpnoigdotolcital h Aoyikii Boolean. To 6voupa mpoépxeTtal améd Tov
BpeTtavé MaBnuaTtiké George Boole, o omoiog eiohyaye Tnv opuwvupn dAyeppa
TTOU d@opd g€ AoyikoUG kavoveg ouvduaopol Twy 8Uo Tipwyv True (AAN6NRC) Kai
False (Weudng). O Tigéc autég ovoudlovTal Aoyikéc R Boolean kai o TUTOG
Toug aTnv Python givai o bool. Mia ueTaPAnTh pmopei va deixvel kar g€ pia TIHA
TUTOU bool. MNa mapddeiyya:

x> type | }
<cla=ss 'bool'>
»»» raining = raining ——— (True

»»> type(raining)
<cla=ss 'bool'>

e
O ouvduaopdc Twv Boolean Tipwy yiverai ¢ Ebrooenwpa
. . ’ ’ " (— ywa anodaoeis,
HE TN Xphonh TPIWV PACIKWY AOYIKWY TEAEOTWV: “_T»L DR N
not, and kai or. Oi TeAeoTéC auToi ol

oupPoAilouv Aoyikég pdEeig (Ox L, koL, 7)) Kai \f-;gp

ponBolv otn AAYn amogdocwv oe  £va

Tpdypappa. H onuavTikA Toug eival oAU mapoépold pe TNV KABNUEPIVA TOUg
ongacia. A¢ umoBéooupe OTI p Kal g eival dUo peTaPAnTéCc mou deixvouv ot
Boolean Tiuéc h dUo ekgpdoeic (ovopdlovrar Aoyiké¢ B Boolean) mou
amoTigwvTtar oc Boolean Tipéc. O emduevog Tmivakag, o omoio¢ ovopdleral
wivaka¢ aAnBciag, TepIEXel TIC TIHEC TTOU ETIGTPEPOUV 01 TPEIC AoYIKEC TTpdE eI
yia 6Aou¢ Toug ouvduaopoUg TIHWY TWY p Kal d.

TTivakag 5.1 TTivakag aAnBeiac yia Toug PacikoUc AoyikoUg TEAEOTEC

P q not p p and g p or q
False False True False False
False True True False True
True False False False True
True True False True True
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H AovikA ékppaon not p eivar aAnBng, 6Tav n p YeudAg, Kal Yeudng,
otav n p eivar aAnBA¢c. H Aoyikn ékgpaon p and g eivar aAnBA¢ povo otav
Kal n p Kar n g eival aknBeig, o kdOe dAAn mepimTwon givar yeudng. H
AoyIKn ékppaon p or g eival aAnBhg 6tav n p eivai a\nBAc h n g eival
aAnBng, n otav kai ol dUo eivar aAnBeic. Ze pia Aoyikh éKppacnh HTTOpoUHE va
gxoule Kal TEAEOTEC oUYKpIoNnG:

TTivakag 5.2 TeAeoTég oUykpiong

X == X gival ioog He y

x =y x&ev cival ioog ye y

X > Y  xeival peyaAUTepog amo y

X <Y X eival HIKpOTEPOG ATIO Y

X >= Y  x eival peyaAUTepog 1 ioog pe y
X <= Yy X gival HIKpOTEPOG N i00G HE Y

O1  AoyIKEC €KQPAOEIC  XpNnoIPoToIoUV  TAPeVOEDEIC Kdl  KAVOVEG
TPOTEPAIOTNTAG, YId va KaBopigouv Th ogipd ATOTIUNONG TwV TUNHATWY amod Td
omoia amoteAoUvtal. O1 ekppdoeic Héoa oc TapevOETEIC aToTIHWYVTAI TpWwTeG. H
TPOTEPAIOTNTA TWV TEAEOTWY, aTrd TN HEYAAUTEPN OTN HIKPOTEPN, €ival n eEAC:

ApLBuntikol teAeotéc (Me Th YVWOTA TTpOTEPAIOTNTA)
<, >, <=, >=, =, ==

not

and

or

INa mapddeiyua:

»»>» not (True and (Falze or True))
False
¥»>» False and not False or True
True

44

*>»> (6B = &) and (T >= 2)
True

> (4 > B8) oz (4 '= &)
True

el
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Acite ka1 autd To Ttapadeiypa:

> 5 = (3+2)
True

x> name =

> name + ' ' + 'Bond' = 'James Bond
True

e

AwoTe TPoooxXA OTIC TTAPAKATW ETTICNUAVOEIC:

» O teAeoTnc 106TNTAC cival 0 ==. O TeAeOTAG = ¢ival, OTTWG EXOUUE
Eavadei, o TeALOTAG ekXWpnong.

> Aev untdpxouv TeAEOTEC OUYKPIONG HE oUUPOoAd dTTWE Ta =< Kal =>.

» 2¢& MOAUTIAOKEG AOYIKEG EKQPATEIC €ival XPATIHO va XPNOIHOTIOI0UKE
TapevOETEIC YIA ATTOYUYR oUyXuong oTn ocipd amoTidnong.

Ac doupe pepikd emiTAéov TTapadeiypara yia Th o€ipd amoTiunong o< Hid AoyIKA
Ekppaon:

3+ 2< 7+ 3 =2 5<10 =2 True

R ———

3 > 2 and 7 <= 3 =2 True and False = False

S e

10 < 20 and 30 < 20 or 30 < 40 = True and False or True

e

- False or True = True
not 10 < 20 or 30 < 20 = not True or False

e — e —

- False or False = False
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MeAetnote T§ mapakdtw «aitepec» AoykéG ekppdaels. [1poomabhote va
KataypdyeTe Kavoveg y tnv dAyeppa tou Boole.

(x and False) == False
(False and x) == False
(y and x) == (x and vy)
(x and True) == X
(True and x) == X

(x and x) == x

(x or False) == x
(False or x) == X

(y or x) == (x or y)
(x or True) == True
(True or x) == True
(x or x) == X

(not (not x)) == X
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5.3 Extéleon vmo cuvOnkn, | evroin 1 £

H evtoAl if xpnoidomoeital yia €Aeyxo TnG PONAC €KTEAEONG €VOG
Tpoypduparocg. EAéyxeTal pia ouvBAkn kai avdAoya pe To amoTtéAcapa (AANBAC 1
Weudnc) ekTeAcitTal R dev ekTeAsiTal pia A Kamoid dAAN opdda (UTTAOK) EVTOAWV.
H evtoAn if ouvtdooeTar wg e€Ac:

ouUrvEnKnD:
umhok FvTohdav 1 (true block)
umAox EvToliw 2 (false block)

BAémoupe OTi Eekivder pe pia emikegaAida (header) mou amoTeAsitar amd Th
deopeupévn AéEn if, pia ouVBAKN Kal TeAsIwvel pe Wia dvw KaTw TeAgia (:). H
OUVONKN UTopei va eival pia omoladAToTe AoYIKA €K@pach TOU amoTiddral ot
True R False. Av n ouvBAKN cival aAnBA¢ (True), TOTE eKTEAEITAI TO TPWTO
umAok evroAwv (true_block), aAilg, av cival yeudng (False), ekTeAcital To
deUTepo pmAok evroAwy (false_block). Akpipwg Tpiv To deUTEPO PTTAOK EVTOAWYV
TomoBOeTeiTal h deapeupévn AéEn el se akoAouBolpevn amd dvw Kal KATw TeAeia.

‘BEva pumAhok evroAwv péoa oe pia oUvOeTn evroAR ovoudletar To owua
(body) Tng evrtoAng. Aev umtdpxe! 6pio aTo TTARBOG TWV EVTOAWY TTOU HTTOPOUV vd
eHeaviobolv 0To owpa pia¢ evroAng if, apkei va umdpxel TouAdxioTov dia. Av
TapoAa autd xpelalopaoTte éva owpa Xwpi¢ evroAéc (m.x. yvia va BuunBolpe
apyoTepd va EMIOTPEWYOUHE Kal va TpooOéooupe KATOIEC), TOTE UTopoUE va
XPNOIUOTIOINOOUHE ThY EVTOAR pass ToU ouaidaTiKkd dev KAVel TITIOTE.

O1 evTOAEG €vOC UTTAOK TPETTEl va eival peTaTomiopgéveg mpog Ta 8e€i1d. H
TUTIKA peTaTtémion R ecoxh (indentation) Twv evroAwv civar Téooepa kevd. H
Python pdg ponBder oe autéd puBuifovrag autépaTa TIG €00XEG yid Hag, AmAd
TATWVTAC Enter HETA TNV MANKTPOAOYnon ThG dvw KATw TeAgiag. H éAAsiyn
eVOC KevoU A n Umapén emimAéov Kevlv pTropei va odnyhoel oc AdBo¢ H
ampoOOUEVN OUMTIEPIPOPd Ot éva TpOypaupa. H mpwTn  evroAn Tmou
euBuypapuileTal pe To AploTePd TePIBWpIO gival N TTPWTN evioAn €€w améd To
UTTAOK. 2€& AAAEC YAWOOEC TTPOYPAUHATIONOU h 0p10BETNON TWV UTTAOK €VTOAWV
viveTal pe oUPpoAa h Aé€eic kAeidida, x. { } otTn C A begin end otnv Pascal.
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Ac doupe éva amAd mapdadelypa:

Kwdikac 5.1
X = int(input ("AGOTE Evow oKEpLo cpLEud:'))
it ®x % 2 == 0:

print (®, 'fivoL GpTLioc')

print(x, 'fivoL ODEpLTITAC")

Frr RESTLRT ===
Frr

ABOTE Evoiv oKEfpmLO opLOuS:4
4 FivoL GpTLOC

2" ekTéAeon (ekTeAciTal To 3eUTEPO UTTAOK EVTOAWV):

> EESTALRT ===
il

A@oTE Evow oKEpXLo opLOua:’7
7 ElvoL mEpLTTOC

H ouvBrikn x % 2 == 0 ehéyxel €dv o apiBuoc Tou deixvel n PHETAPANTA x
gival dpTiog h ep1TToC (€vag apiBudc sivail dpTiog av To uToAoiTto TnEG diaipeonc
Tou He To 2 eival 0). Av gival dpTiog, EKTEAEITAI TO TTPWTO UTTAOK evToAWV (HeTd
To 1f), aAIWG, av eival TepITTOG, ekTeAgiTal To 8eUTEPO PTTAOK eVTOAWY (UETA TO

else).
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Méxpr Twpa cidape 611 otnv evioAn 1f éxoupe U0 duvaroTnTeg
ekTéAeonc (kAddoug ekTéAeong). MmopoUpe va éxoupe Kai povo évav KAddo
ekTéEAEONG (Xwpic else) kal va ekTeAeiTal £éva PUTTAOK €VTOAWY OThV TepimTwon
TIOU N oUVOAKN gival aAnBng. Me dAAa Adyia o KAddo¢ else eival TTPOAIPETIKOC.
lMa mapadeiypa:

Kwdikag 5.2

print (x,

Run

1" ekTéAeon (n ouvBhkn gival aAnBAg, o apiBudg civar BeTIKAC):

bt RESTART ===
e

ABOTE Ewow oKEpXLo oplOud:l0

10 riwvol BT LKAC cpLBUagc

Téhoo mpoypPOUUXTOC

2" ekTéAeon (n ouVBAKN gival YeUdNC, o apIBUOG dev civar BeTIKAC):

B RESTART ===
-

AGOTE Evow CEEpHLO opL8ud:-5

TEhoo DpOYRPOUUXTOC

TTpooé€Te 0TI TOo pAVUHA TEéAoC mPOYPAUUATOC ed@avileTal o OAEC TIC
EKTEAEDEIC TOU Ttdpamdvw TIpoypdupaTog. AUTO yiveTal emeldn n €VvTOAR print
TToU To ep@avilel dev PpiokeTal oTo UTTAOK TnG 1f Kai amAd eivar oToixiopévn
apiotepd.
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21nv Python pmopoUue va éxoupe kar aAuoidwTEG ouvOnRKeg pe TTOAAOUG
KAddoug ekTéAeong (6oouc OéAoupe). Ze KAOe ekTéAeon évag povo KAAdog
ekTeAeiTal. KaBe ouvBnkn eAéyxeTal pe Tn ogipd, av n mpwTn gival Yeudng, mdue
oth deUTepn, K.0.K. AV KATTold OUVORKN gival aAnBAg, TOTE 0 avTioToixo¢ KAGdog
(UTTAOK €VTOAWYV) ekTeAciTal Kal h evioAR 1f oAokAnpuwveTal, akéun Kar av
akoAouBoUv kai dAAe¢ ouvBnkeg mou aAnBelouv. Tia aAucidwTég ouvOnKeg
xpnoidotoioUe Th dcopeupévn AéEn elif (ouvtopeuon Tou else 1if). Ta
Tapddeiypa:

Kwdikac 5.3
x = 20
v = 10
b T
print(x, '<', ¥)
A T

print(x, '>', ¥)

print(x, '=', ¥)

Run
> RESTALRT ===
>
20 > 10

Mpdyrte Kat eKTEAETTE TO TAPATIAVW TTPOYPAUHA Yo SIAPOPES TWES TWV X Kal y.
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Emiong, n Python pag diver Tn duvatdTnta va €Xoupe Kal EPPWAEUPEVEG
ouvOnkec (Hia ouvOnRkn péoa oe dAAN ouvBAkn). Ta Tapddeiypa:

Kwdikac 5.4
®x = 20
vy = 10
if x == yi
print(x, '=', ¥)
if x < v
print(x, "<', ¥v)
print(x, "*', ¥)

Run

e EESTART ===

g e
20 > 10

Mpdyrte Kat eKTeAéTTE TO TaPATIAVW TTPOYPAUHA Yo OAPOPES TYIEC TWV X Kal Y.

O1 apxdplol TPOYPAUUATIOTEC KAAG eival  yevikd va damo@eUyouv TIGC
EHQWAEUPEVEC OUVONKEG YIATI KAVOUV Ta TpoypdupaTta duoavdyvwoTtd. 2& TToAAEC
TEPITTTWOEIC, YId VA TIC dTAOTTOINOOUKE, HTOPOUHE vd XPNOIHOTIOINGOUHE
KaTdAAnAouC AoyikoUG TeAEOTEG.

MeAethote TIC mapakdTw evtoAéc. Tt Hac mpoaépet auth N auvtaén eVIOAWY,

¥»» X = int (input ('AGOTE Evow oKfpXLo cpLEud:))
AdOTe Evolvy oKfpLo opLBpa:8
>»» What iz ® = "dpTiog' if ¥ £ 2 == 0 else '"mepLTTOC!

>»> print(x, what i= =)
8 dprLog
ey
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5.4 H gvroiN ernavainyng for

TTARBo¢ TpopAnudTWY PTTopoUV va emiAUBoUV e ouyypd@h TTpoypappdTwy
0Ta omoid, Katd Thv €KTEAEON TOUC, OUYKEKPIPEVEC opAdeC (UTTAOK) evTOoAWYV
emavaAappdvovrar (ekTeAoUvTal) ToAAEC @opéc. Mia TéTola opdda evToAwv TTou
emavahappdverar ovopdletal ppoyxog (loop). H evroAn for emavaAappdver éva
Oedopévo PTTAOK €VTOAWV yid OUYKeKpINéVO TTARBoC gopwv. Ma mapddeiypa, o
TAPAKATW KWAIKAC TUTIWVEI Hia akoAouBia apiBuwy, Toug aképaioug apiBpolc
amo 1o 0 éwg Kai To 9, Me Tn PonBeia kar TG evowpaTwpévng ouvdpTnong
range:

Kwdikag 5.5
i range (10) :
print (i)
Run
e EESTART ===
e
1
2
3
4
o
6
T
3

H emkegpaAida evog ppoyxou for Eekivdel mavra pe Tn deopeupévn AEEn
for, émeita akoAouBcei pia peTaPAnTh, n Aé€n KA£1di in, ouvABw¢ h ouvdpThon
range Kdil TeAsliwvel e dvw kATw TeAgid. To UTTAOK Twy gvTOAWY Tou Ppoyxou
mpémel va eival oe eooxh, omwe €idape kar othv evioAn if. 210 mapamdvw
Tapddeiypa n evioAn print ekteAsitar 10 @opéc. Apxikd n peTapAnth i

( .2 )
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maipvel TRV TIPA 0 Kai oThv TeAeuTdia emavdAnyn Tnv TiwA 9 (TTpoodoxh: 6XI Thv
TIMA 10). Ze kdBe emavdAnyn n TiIWA The HeTaPAnTAG 1 audvel katd 1.

Ti yiveTal oTnv mepimTwaon mou B€éAoude n peTaPANTA Tou Ppoyxou for
va pnv ekivdel améd To 0 h/kai va pnv audver katd 1 oc kdOe emavaAnyn; ATAd
ouvTdoooupe pe KatdAAnAo TpoTo Th cuvdpTtnon range. MNa mapddeiyua:

Kwdikag 5.6

for i in range (5, 10):

print (i) .

Run

——

—

eSS RESTART ===
eSS

womo-1 & n

Kwdikag 5.7

for i in range(l, 20, 5):

print (i) .

g REESTART ===
g

11
16
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2Tov KWdika 5.6 n peTaPAnTA 1 Taipvel w¢ dpXIKA TIUA To 5, TEAIKA TIPA
TOo 9 Kal 0og KABe emavdAnyn au€davel katd 1 (PAa emavdAnyng). ZTov KWaika
5.7 n petaPAnTh i maipvel wg apxikA TIUA To 1, oc kABe emavdAnyn aufdvel
Katd 5 (PAua emavaAnyng) kair w¢ TeAIKA TIPA TTaipvel Thv TIA 16 Tou TAnaidlel
KovTUTepa Kai dev Eemepvdel To 20.

BAémoupe OTI To PAKA eravaAnyng cival TtpodipeTIKG. AV €V TO 0pigoupe
pntd, ToTe € opiopgol amd Tnv Python eivar 1. Akdun, To PAua umopei va eivai
Kdl dpvnTIKOG apiOudg. ZTnv TepimTwon auth Ba mpémel n apxIkA TIUA va givai
peyaAUTepn atoéd Tnv TEAIKA TIUA, T.X. range (100, 1, -10):

e S e i range (100, 1, -10):
print (i)

100

30

80

T0

ad

50

40

30

20

10

-

H evroAn for umopei va mdpel Kal O1APOPETIKEC HOPWEC Kal va
XPNhoIdoToInOei Kail yia dAAou¢ okoTroU¢ amod auToug Trou €idape aTa TponyoUpeva
mapadeiypata. Oa emavéABoupe otn for e TepPIoodTeEpa Tapadeiyydra o€
eMoOpEva KepdAaia.

1. Tpayre Kwdka o omolog va mepléXeL évav Ppoyxo for yua eKTUTWAN Twv
apBuwv amé to 1 éwe Katto 10.

2. Tpayre kwWdka o omolog va mepléxet €vav Ppdyxo for yw avtiotpopn
eKTUTWOAN TWV mponyouuevwy apBuwyv (amd to 10 éwg Kat to 1).

3. Tpayre kwdwa o omoiog va daPpalet TNV NAKia gag Kal atn auvéxew va
TUTTWVEL TOUC apTIoUC aplBpoUc HéxpL va @Tdadet Thv nAia.
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5.5 H gvrol] ermavainyng while

O1 umoAoyIOTEG XphoidoTroloUvTal Ouxvd, yid va KAvouv avidpéc Kai
emavahappavopevee  epyaciec. H emavdAnyn idiwv R napanAnouwv spvaouwv
XWpic AdOn eivar kATI TOU o1 UTTOAOYIOTEC KAvouv .

4 Me ;onnq{num

KaAd kai 6x1 o1 avBpwmol. H Python pdg mpoopépel o enmvaMiges,
TNV evioAl while, n omoia emavaAaupavopeva e
eKTeAE Lia oudda (UTrAok) eVTOAWY, 600 pid oUvBRKkn K

)

(TpoUT6Oeon) Mapapével aAnBAC.

Ac doUpe To Ttapddelypa ThG eKTUTTWONG TWV aplBuwy amd 1o 0 éwg Kal

To 9:
Kwdikacg 5.8
i=20
i< 10
print (i)
i=1i+1
Run
b RESTLRT ===
g
0
1
P
3
4
5
&
T
i
g9
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‘Bvag ppoéyxoc while Eekivdel pe pia emikepaAida mou mepiAaupdaver Tn
deopeupévn Aé€n  while, pia ouvOnkn (omoiadnmoTte Boolean ékgpaon) kai
TeAelWvel de dia dvw KATW TeAgia. ZTh ouvéxela akoAouBei oe egoxh €va PTTAOK
eVTOAWY («owpa» Tou Ppdyxou while) ou emavaAappavopeva ekTeAolvTai, 660
n ouvonkn givar aAnBn¢. ‘OTtav n cuvonkn vivel YeudNg, To «owpa» dev ekTeAeiTal
Kal N poR €KTEAEONC TWV EVTOAWV HETAQEPETAI OTNV TPWTN €VTOAR HETA To
Ppoyxo while. Av n ouvOnKkn gival YeudAC amod Thv TPWTH Yopd Tou eAEyxeTal,
TOo «owpa» dev ekTeAgiTal ToTé. To «owpa» Tou Ppoyxou Ba mpémel va aAAdlel
TIC TIHEC HIAC R TTEPICOOTEPWY HETAPANTWY, TIG oTroieC €AEyXEl N OUVORKN aThv
EMIKEPAAida, WOTe N CUVONKN va yiveTal KATrold oTIYHAR YeUBAC Kal o Ppoyxoc va
Teppariletal. AiapopeTikd, o Ppdyxoc Oa smavahauPpdvetar 1’ dmeipov, yi ' auTéd
Kdl oTnv TepimTwon auth ovopdletal atéppwv Ppoyxog (infinite loop). Kard tn
ouUYYpa@hn evo¢ Tpoypdupatog dev eival Tavra eUkoAo va amodeioupe 0TI €vag
Ppoyxoc while dev Oa civar atéppwy. Emiong, n peTaPAnTh K o1 peTaPAnTEG TToU
avagépovTal oTn oUVONKn Ba Tpémel va €XoUV TIAPEl VWPITEPA OTOV KWAIKA HAG
APXIKEC TIHEC HE TIC AeyOpeveC eVTOAEG apxIKkoToinang.

Ol eVtoAéc break Kal continue

H evtoAl break xpnoipomoicital yia dueon £€odo amd oTmolodATOTE
ongeio evog Ppoyxou. Ac dolUpe éva mapddeiyda oto omoio aBpoiloupe éva
ayvwaTo TANBo¢ BeTIKWY apiBuwy:

Kwdikac 5.9
sum = 0
n = int{input ('AwcTEe Evov BETLXS ocpLBnd (-1 o TEhOC "1
n = -1
Bum = sum + n
print ("R8poLropx =", sum)

Run
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S RESTART ===
T

A@ote Evow GeTikd cpLBud (-1 yviw TEhog) 4

A@oTe Evorw BETLKS opLBud (-1 yvim TEhog) i3

ABROTE Eworw BFTLKO ocpLoud (-1 yie TEhoc) 110

A@oTre Evorw SeTikO opLBud (-1 yviw Tfhoc) i3

A@ote Evow GeTikd cpLBud (-1 yviw TEhog) -1

L8poLopx = 20

2Tov KWAika 5.9 n ouvBAkn Tou Ppdyxou while eival True Kadl AUTO ONUdaivel
OTI gival Tdvra aAnBng kai o Ppdyxoc Oa emavaAauPdaverar dIAPKWGS EKTOC Kal
€dv ekTeAEOTEI N eVTOAR break. O pévog TpoOTOC va ekTeAeaTei n break eivai
va dwooupe w¢ €icodo Tov apiBud —1.

levikd dev eival KAAR TIPAKTIKA TPOYPAUHATIONOU N XPAoNn TnG €VTOANG
break. Av KAmoid OTIYUA Th XPNOILOTIOINOETE, KAAG €ival o KWdIka¢ Tou Oa
TPOKUYE! va gival euavayvwaTog Kai {ekdBapoc yia To Tw¢ douAelel.

H Python 81a8étel kai pia dAAn oxeTIKA evToAn, Tnv continue. OTav
eKTeAeOTEi N continue o710 «oWwpa» &evog pPpdyxou, o EAeyxo¢ pong
pHETaépeTal oTn ouvlnkn Tou pPpoyxou. Ki auth n evioAn kaAd eivar va
amoelyeTal, €181kd amd apxdpioug TTPOYPAHHATIOTEG.

5.6 Xvykpion ¢ for pe T while

2Tnv evioAn for o apiBuoéc Twv emavaAnyewv eivar pokaBopiopévog,
eV oThv evtoA while dev gival mdvra. Emiong, atnv evioAl while umdpxouv
TEPIMTWOEIC TTOU dev UmopoUpe va amodeifoupe diapalovrag amAd Tov KWaIKa av
Oa éxoupe ® OxI atéppova Ppoyxo Katd Thv ekTéAeon. ZuvhBwe n while pag
Oivel mo TOAUTTAOKO KWAIKA.

Ac doupe éva mapddeiyya oto omoio Ba AUgoupe To TPOPAnNpA Tou
uttoAoyiapoU Tou TtapayovTikoU evog apiOpoU, TpwTa He Th for Kal oTh ouvéxela
eVAAAaKTIKA pe Th while. To apayovTiké evog apiBuol n (ouppoAileTtal n!)
ekppdlel pe MOOOUC TPOTOUC WTopoUv va diataxBOoUv n avTikeigeva ot pia
YPAHUA Kai 1goUTal pe 1 -2 -3 - ... -n. Na mapddeiyua, va téooepa ypdupara
ABT A pmopoUv va diataxBoUv pe 1 -2 -3 -4 = 24 Bi1dpopeTIKOUC TPOTIOUG.

( .o )
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Kwdikac 5.10

# vnokoyLopdg moporyovIlxod pe for

n = int {input {"AGoTe Evorvy BETLEO opLBud:'}))
fF=1
for i in range (2, n+l):
fE=f * 1i
print(str{n) + ' oDopoyovIlEe = ' + str(f))

# vmokoyLOoudc OTHQOYOVILKOU pE while

n = int({input ("AGCTE Evoy BETLEKO opLBud: "))
£f=1
i=2
while i <= n:
£f=f %1
i=1i+1
print(stri{n) + ' mDopoyoviixg = ' + =tr(f))

Run

Py REESTART ===
g g

AGROTE Evow BETLHD opLOud:4
4 mDopoyovILEG = 24

A@oTE Evow BETLHO opLSud:4
4 mDopoyovIlES = 24

Mpdyte KWAWKa ywr Tov UmoAoylduo Ttou aBpolopatos evog mpokaBoplopévou
mABoug apBuwv mou Jivovtat amé To MANKTPoAdylo. Awate pla ekdoxh e
Xphon the for Kat yla ekdoxA He Xphon the while.
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MTmopoUpe va éxoude Kair évav Ppoyxo Héoa oec €vav dAAo Ppoyxo
(eppwAeupévog Ppoyxog). H doun auth amoteAei ouvnOiopévn TPAKTIKA OF
apkeTd mpoypdupara. Ma mapddelyua, ag TUTTWOOUHE Tnv Tipomaideid Tou 8 Kal
Tou 9:

Kwdikac 5.11
for i in range(8,10):
print{"-———-— "
for j in range (1, 11}):
printi{i, '=', 3, "=", 1%])

Run

1

Z = 1o
I = 24
4 = 32
5 = 40
& = 48
T = 56
&8 = 64
8 = 72
1 g0

]
I

[F- RV T= =T = V=R T - R T R =y T
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Ac doUpe éva emimAéov Tapddelyud aTo omoio KaAoUuaoTe va ypdyoups
KWAIKa yia TNV KarapéTpnon Tou TARBouUC Twy dekadikwy Yyneiwv evog OeTikoU
aképaiou apiBpou:

Kwdikag 5.12

]
E
=

n = int(input ("A@CTE &vorw GETLHD OKEpHLOo opLop
count = 0
while n '= 0O:

count = count 4+ 1

n=mn /5 10

print ('IIiOSoc dYnepiwv ="', count)

Run

> REESTART ===

e
AROTE Ewvoiv BETLHD oKépxio oplLBud:14500

Nif8oc dnepliww = 5

TpomomoloTe KAaTdAANAa TOV Tapamdvw KWwoKa, WOTE va WHETPAEL HOVO TO
MARBOC TwVv UNdeVIKWY ynplwv ge évav BeTIKO aképato aplBuo.

Na onueiwgoupe ato anpeio autd OTI N KaAn yvwan Mabnuartikwy eivai
Tdvra XpAoIUNn oToug TTpoypappaTioTéc!
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2OVOPTNOELS

Ol OUVAPTAOEIC OTOV TPOYPAUMATIONO €ival emavaxpnoidoToinciya Hépn

TpoypappdTwy. Mia cuvdpTnon pag emiTpémel va divoupe éva ovopa oc pid opdda
EVTOAWYV Kal va Thv eKTEAOUUE XPNOILOTIOIWVTAG TO OVOUd ThG OTTOUBATIOTE OTO
TPOYPAUUd pag Kai yvia 6oe¢ gopéc BOéAoupe. Emiong, pia ouvdptnon pmopei va
dexOci cicodo kai va mapaydyel £€o0do (emiaTpepopevn TiIUR). O oplopdg Hiag véag
ouvdpTnong Umopei va Kdvel éva mpoypappa HIKpOTEPO, aTrodakpUvovTag THAKATA
KWaika mou emavaAappdvovral. O1 Tuxov diopBwoeic A aAAayég vivovral og éva
Kal HOvo pépogc Tou mpoypdupatog. O1 ouvapTROEIC YeVIKA OIEUKOAUVOUV Tn
ouyypagn, avdyvwan, karavonon kai d16p0wan evog mpoypduHaToc.

O1 ouvapTnoeic PmopoUv va amoOnkeuToUv Kal o dpxeia yia HeEAAOVTIKA
xphon. TevikoTepa, XpNOIHEC OUAdEC eVTOAWY «amoBOnkelovTar» oc KATAAANAEC
ouvapthoeig. H Python pdg mpoogéper dpiatn umooThpiEn oTIC OUVAPTACGEIG TTOU
Ypdpoupe Kal emTAéov HAC TapéXel Kair TOAAEC €Toipeg (evowpaTwpéveg
ouvapThoeic). H mpakTikh e€dokhon oTi¢ ouvapThoeic Ba oac PonBhoet va PdAeTe
éva akopa yepo6 AiBapdki aTnv katdktnon Tng Python. Kard tn ouyypagh peydAwv
Kdl TOAUTTAOKWY TIpoypdupddTwy N  XpAoh KatdAAnAwv ouvdpTAoswyv eival
OcpeAiwdng via Thv eMITUXN EKPAcn TG TTPOoTTAOEIAC TOU TTPOYPAUHATIOTH.

6.1 Opronog Kol KA 61 GUVAPT OGS

H mpwTn ypapun Tou opiopoU Hiag ouvdpTnong cival n emkepaAida Tng
ouvdpTtnong. H emikepahida ekivdel pe Tn deapeupévn AéEn def akoAouBoUpevn
amé TO Ovopa TG ouvdpthong, éva (euydpl TapevOECEWV TIOU TIPOAIPETIKA
TepikAgiel pia Siaxwpilépevn pe Koppata Aiota mapapétpwv (parameters) kai
TeAEIWveEl e pia dvw KaTtw TeAgia. Katw amé tnv emikepaAida akoAouBei To owpa
TG ouvdpTnong (o1 eVvTOAEC TNG ouvdpTnong) oc €goxh, OTWCG €idape Kai OTIC
eVTOAéC 1f, while kai for.
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Ta ovoparta Twv ouvapThoewy divovTal pe Pdon Toug idloug Kavoveg mou
gidapge kar yia Ta ovopara Twv petapAntwy. KaAo eivar va divoupe ovéuara
OXETIKA pe TN AciToupyia mou emiTeAoUv o1 ouvapTthoelc. O1 ouvapTHoEIC
opiCovTtal cuvABwg oThv apxh Twv TpoypapudTwy. Eivar mpogavég dpwe oI Hia
ouvdpTnon TIPETEl va OpIOTeEl TPWTA TPIV XphoidotoinBei (kAnBei). Kard tnv
KARON pIa¢ ouvdpTnong eKTeAoUVTAl 01 EVTOAEC TTOU TTEPIEXOVTAI OTO owua Tnc
MTmopoUe va kaAoUpe pia ouvdptnon 00eC QOpEC Faror-Jid 5
amaitouvral yia Th AUoOn Tou TpPoPAAUATOC TTOU (__mpowBeiratl
avTIHETWTICEl To TPdYpAppd pac. MAAioTa KATI TéTol0 P
gival ToAU ouvnBiopévo Kai XpAaipo. . 3

w2

Ac¢ doUpe éva amAd mapdadelypa oTo omoio dev £XOUHE TAPAHETPOUG Kdl
EMOTPEPOHEVN TIUA. H TtapakdTw ouvdpTnon mepiéxel HOVo Wia eVvToAR yia Thv
eKTUTIWON €VOC UNVUUATOG:

Kwdikag 6.1

sayiellci] # opLopdc ouvdpInonc

sayHello() # wAifjon ouvipinono

Run

e e

el RESTAERT ===
Hello
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Mia ouvdpTtnon pmopei va dexOci mapapétpoug (formal parameters n
amAd parameters), oi omoieg PonBouv va JoBolUv TIPEG 0T ouvdpTnon W¢
£i00d0¢, £€TOI WOTE AUTA va UTopei va KAvel KATI afloToiwvTag autég TIG TIHEG.
O mapdpeTtpol poidlouv He TIC HETAPANTEC Kai ol TIWEC Toug opilovTal, 6Tav
KaAhoUpe pia ouvdptnon. O1 mapduetpol umdpxouv HOvo Katd Tn didpkela
eKTEAeONG TNG ouvdptnong. Katd thv KAAon piag ouvdpTnong ol TIPEG ToU
Tiaipvouv ol TtapdpeTpor ovopdlovtar opiopara (actual arguments n amAd
arguments). Me amAd Adyia, yid va pnv pmepdeudpdoTe, OTOV OPIOHO HIAG
ouvdpthong éxouple TtapapéTpoug (ovopacieg HeTaPANTWYV) Kai oThv KARoh Hiag
ouvdpThong éxoupe opiopata (TIHEC A HETAPANTEG OTIC OTIOIEC £XOUV EKXWPhOEei
TIpéEG). Ag doUpe éva apddeiypa oTo omoio opiloupe Kal kahoUpe pia ouvdpthon
n otoia ouykpivel 0o apiBuoUC:

Kwdikag 6.2
compare (a, b): §# opLopwdg Ing ouvdpInong cCOmMpare UE Oopxufipovs a, b
a > b:
print{a, ">", b)
a < b:
print{a, '<', b}
print{a, '=', b)
compare (7, 3) # xhfjon ouvépinonc UE oplopoTo omEvBELlog TLUEC
®x = 12
v =3
COompare (X, v) # xhfjon ouvépinong UE oplopoto weToPAniég
compare (x,12) # KAifon ouv&pInong UE oplouoiTo RETORANTE XKoL TLUh
Run
g EESTLRT ===
i
T o« 4
12 = 5
12 = 12
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270 mapamdvw mapddeiypa (kwdikag 6.2) e Tnv KARoh compare (7, 9)
Ta opiopaTa ivai ol TIHEC 7 Kal 9, Kal divovTdl W¢ TIUEC OTIC TTAPAHETPOUC a Kdl
b avrtioToixa. Me Tnv KAROn compare (x, y) Td opiopdaTa civail ol HeTaPpAnTéc x
Kdl v, Kal ol TIHEG OTIG oTroieg deixXvouv divovTdl w¢ TIHEG OTIC TTAPAUETPOUG a
kal b avriotoixa. H TeXVIKA auTh TrepdopaToC TApapéTpwy Ot Wia ouvdpTnon

ovopdletal pass by reference (mépaoua péow avagopdcg). ZXnHUATIKA yid Tov
KWadika 6.2 £xoupe:

e TPIV TV KARON compare (X, V)

X _b

y — [§

e KATd Thv KAAon compare (x, V)
x —» «— a
y — «— D

BAémoupe 0TI o1 TiInég dev avTiypdgovTail, amAd Taipvouv véa ovopadra Tou
XphaoigomoioUvTal amd Th ouvdpTnon yida avagopd o autéc. MeTd Thv KARon Tng
ouvdpTnong ol avagopéc Twv TapapéTpwy diaypdgovTal autopara. Oa
pTTopovoape va dWOoUHE WEC ovOHATa TTApauéTpWy avTi TWV a Kal b Ta x Kai v.
lMa va pyn dnuioupyeitar dpwg ouyxuon, KaAd eivar va pn divoude w¢ ovopata
TAPAKETPWY OVOUATA TTOU £XOUKE dWOEl vwpiTEPA 0 HETAPANTEG.

Tt Ba tunwBe( Kat yati, 6tav ekteAeatel To mapakdTw mpoypappa;

setll(x):
x = 10
y=20
setld (v)
print (v)
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Mia ouvdpTnon umopei va emoTpéel Kal TIWR, n omoia Wmopei va
ekXwpnOei oc pia peTAPANTA N aKOUNn Kai va xpnoigomoinBei w¢ pépog Hiag
éKQpaong. H emaTpogn TIPAG YiveTal He ThV EVTOAR return n omoia onpaivel:
«ETMIOTPEYE aAPéowC Tov EAeyXo POAGC améd Tn ouvdpTnon OTO ONnueio Tou
TPOYPAUHATOC TTOU aUTH KARBNKE Kal XpNOIHOTIoINGE TV TIUA ThG €KPACNG TTOU
akoAouBei w¢ emaTpepopevn TIWA». Ac¢ doUue To Ttapddelypa piag ouvdpThong
Tou JéXETAl WE Oplopa évav apiOPo Kal eMIOTPEPEI TRV ATTOAUTN TIUA TOU:

Kwdikag 6.3
abzoluteValue (X) =
= < 0:
-X
x

print (absoluteValue (5} )
print (absoluteValue (-5) )

Run

RESTART ===

FxF
g g

I =]
=]

Ac¢ doUpe Kal To apddelypa Hiag ouvdpTnong Tou déXETal WG opiouard
dUo apiBpolc R dUo ocuppoAodcipéc Kal €TMIOTPEPEI WEC TIMA To dBpolopa Twy
apIBuwy K Th ocuvévwaon Twv cupuPoAoceipwy avTioToixa:

Kwdikac 6.4

add(x, v):
X+ v

print (add(7,5))
print (add ( 'Hello ', "World
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Run

i REESTART ===
i

12

Hello World

Ac aAMd€oupe Tov KWAIKA 6.4 apalpwvTag TNV eVIioA return, WaTte n
ouvdpTnon pa¢ va pnv emoTpégel TR, Ti Ba vivel, av TpoomaBnooupe va
EKXWPNOOUHE ThV KAAGNh TnG ouvdpthong ot dia petapAnth; Oa epgavioTei
HAvupa AdBouc; Ac dokipdooupe:

Kwdikag 6.5

def add2(x, v):
print(x + ¥v)

add2 (7,5)
sum = add2(7,5)
print (sum)

Run

> RESTART ===
i

1z

1z

Hone

BAémoupe 0TI oTn HeTAPANTA sum eKXwWpRONKe pia €181KA TIA, n None. H
None umodeikvUel 6TI n ouvdptnon add?2 dev emioTpépel TipA. Aev givar oUTe
ap1Buoc ouTe ouppoAooeipd, WoTe va UTTOPOUUE va KAVOUHE KATIOI0V UTTOAOYIOHO
HE AUTA.
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6.2 Eppéiera perafintov

H eupéAcia piag HeTaPANTAC N Wiag ouvdpThong agopd oTnv TreploXh Tou
TpoypduHaTo¢ oTnV oToia pTopei va mpooTmeAdacTei N pe dAAa Adyia va eivai
opathh. Orav dnuioupyoUue dia peTaPANTA péoa oe pia ouvdpTnonh, aAuTh
ovopdletar tomkn petapAnth (local variable) kai «umdpxer» poévo péoa orth
ouvdpTtnon, dev pmopoUpe va Tn xphoidomoifcoupe £€w amd auth. O1 TOTIKEG
peTaPpAnTéc «louv» 600 dlapKei N eKTEAEON TNC OUVAPTNONG OTNV OTToId £XOUV
opIoTEl, KAl KATaoTpé@ovTal, 6Tav oAokAnpwOei n ekTéAeon Tng ouvdpTnong.
KaBe véa kAnon piac ouvdptnhong dnpioupyei vEEC TomikEG HeTaPAnTéc. O
TAPAUETPOI HIAC ouvdpTnong BewpolvTal emiong TOTMIKEG HeTAPANTEC. Ac doUpe
éva mapddeiypa:

Kwdikag 6.6
add3 (=, v):

2 =X 4+ ¥y
=

print (add3 (7,3))

print (=)
Run

Tl RESTART

g

10

Traceback (most recent call last):

File "C:/Users/User/Desktop/code/6.6.py", line 7, in <modulel>
print (=)
NameError: name 's' is not defined

2Tov KWAIKa 6.6 n peTaPAnTh s eival TomKA oTn ouvdpTthon add3. Av
TpoomaOAooupe va Thv TpoomeAdooupde €§w amd auth, TOTe Oa epgpaviorei
pAvupga AdBou¢ (NameError: name 's' is not defined). Emiong, ol
TAPdAPETPO! X KAl v €ival TOTIKEC HeETAPANTEC oTh ouvdpThon add3.
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O1 petaPpAntéc mou dnAwvovtar £Ew amd TIC OUVAPTAOEIC €VOC
Tipoypdppatog ovopdlovrar kaBoAikég petaPAntéc (global variables) kai
HTTOpoUV va TpooTeAdoToUV améd omolodNToTE onyeio péoa oOTo TPOypauuda
ouptepiAadpavodévwy Kai Twy ouvapThoewy. Ti yiveTal Opwe oThv TrepimTwon
Tou éxoupe dwoel To idlo Ovopa oe KABoAIkA Kal TOTIKA PeTAPANTA; Ac¢ dolue
éva mapddeiypa:

Kwdikacg 6.7
name = 'Mariza’
sayHellao () :

print {"Hello ' + name)

changelame (new_name) :

name = New_name
=zayHello ()
changeName {"Eaterina')
sayHello ()
Run
oD RESTART ===
i

Hello Mariza
Hello Mariza

2Tov KWAIKa 6.7 péaga oTn ouvdpThoh changeName €XOUHE ThV TOTIIKA
HeTaPANTA name, n omoia dev £xel Kapia oxéon pe TNV KABOAIKA peTaPAnTA
name Tou OnAwONnke oTnv dpxn Tou Tpoypduuatog. Av  BéAoupe va
TpoommeAdooude TNV  KABoAikhn  peTaPAnTA name péoa OTn  ouvdpThoh
changeName, Oa pémel va XpnoIHOTIOINGOUKE ThY eVTOAR global w¢ e€AG:
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Kwdikac 6.8
name = "Mariza'
def sayHello():
print ('Hello ' + name)
def changeMName (new_name) :

global name

changeName ("Eaterina')
sayHello ()

Run

e
i
Hello Mariza

Hello EKaterina

RESTART ===

6.3 Zopporocerpéc Tekunpicmong (doc strings)

Me Ti¢ oupgPoAooeipéc Tekpunpiwong (doc strings) pmopoUpe TpodipeTIKA
va TEKPNPIWOOUKE Hid ouvdpThon: TiI UTToTiOeTal 0TI Ba KAvel KATd Thv KARon Tng
kar omoiadnmoTe dAAn xpAaiun mAnpogopia. ‘Eva doc string ypdeetar oTnv apxn
HIag ouvdpThong Kai oploBeTeiTal Ye TPITTAA sioaywyikd. MNa mapddeiypa:

>»>» def sum(x, v):
merLgpolEL
return (X4+v)

>x» sum(l2, 8)
20
>>» print(sum. doc )

ABpoileL &Uo opLBpoUc f|] OUVEVGVEL &U0 oupfolhooELpEc

>

U0 opLBpoUC I OUVEVEVE L

U0 oupfohogeELpEg™™™

——

60

'



Ke@.6 Zuvaptioelg

6.4 Ilpoemieynévo opiocpato,

MmopoUpe, av ©OéAoupe, oOc pia ouvdpTnon va £€XOUHE HEPIKEC
TAPAHETPOUC TTPOAIPETIKEC Kal vad XPNOILOTIOIOUHE TIPOETIAEYUEVEG TIHEC, €AV O
xpnotng dev BéAel va dwoel TIPEC ot auTéc TIC TapapéTpous. O kaBopiopog
TPOETIAEYHEVWY TIHWY 0pIOUATWY YId TTAPAHETPOUC YiVETAI TOTOOETWVTAC HETA
TO Ovold TNG TAPAPETPOU GTOV OPIOHO TNG OUVAPTNONG TOoV TEAEOTH €kXWpPNong
(=) akoAouBoUpevo amod Tnv poemiAeypévn TipA. Tia mapddeiypa:

Kwdikacg 6.9

greet (name, greeting = "Hello'"):
print (greeting, name)

greet
greet

[
[

Antonis')

ntoni=s', 'Good bye')

Run

T RESTART ===
o

Hello Antonis
Good bve Antonis

6.5 Opionata pe AEEELS KAELOLA

MTopoUpe emiong, av BéAoupe, ge pia ouvdpTnon va opicoUHE HEPIKEC
TapapéTpoug Xpnoipomoiwvtag Aé€eic kAeidid. Ta Pacikd TAEoVEKTAPATA TNG
TPOooEyyiong AuTAG civar n Onuioupyia euavdyvwoTwy OUVAPTATEWY Kdl N
eAeuBepia otn 8idtan Twv opiopdTwy. Aivoupe TIpEC pOVO OTIC TTAPAUETPOUC
Tou ©éAoupe, o1 umodAoimec Oa Tmaipvouv TIC TpoemiAeypévee TipéC. Tia
Tapddeiypa:
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Kwdikag 6.10

func{a, b1, c=2}):

print({'a =', a, "kxL b =', b, 'HoxL © =", C)
func ({5, 10)

func (2, c=20)
funec (e=50, a=10)

Run
T EESTART ===
i
a S KxL b = 10 ¥xxL © = 2
a=2 ¥xL b=1rxxL c = 20
a =10 ¥xL b = 1 L o = 50
6.6 Avaopoun

Mia ouvdpTnon pmopei €KTOC amod To va KaAei dia dAAn ouvdpTnon, va
KaAei Kai Tov e€autdé Tng. Towcg va pnv eivar mpogavég yia €vav apxdplo
TPOYPAUHATIOTH, £TeIdN AUTO PTopEi va cival KATI KaAd, aAAd ciyoupa eival éva
amdé TA TIO KOUYd TPdyHdTd TOU HTOpoUHE vd KdAvoupe 0tc pid yAwood
TpoypappariopoV. H diadikaoia katd Tnv omoia pia ouvdpThon KdAei Tov €autd
TnG ovopdleTal avadpopn, kai h ouvdpTnon AéyeTal avadpopikn ouvaptnon.

Ac¢ Oolpe TO Tapddelypa ToUu UTOAOYIOHOU TOU wdpayovTIKoU £VOC

ap1Bpol. To TapayovTIKO PTTOPEi va OpIOTEI HE TOV TTAPAKATW AvadpPOoUIKO 0pIoHO:
Al = 1 avn=0
"I nn-1 avn>0

O opiopéc autog pac Aéel OTI To TAPAYOVTIKO Tou Hpndevog eivar 1 Kal To
TTapayovTiké kdBe dAAou n eival To n ToAAamAacialdpevo e TO TTAPAYOVTIKO TOU
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n-1. Me pdon Tov TTapamdvw avadpoHiko oploho PTTopoUpE va ypdyoupe sUKoAd
TNV avadpouikh cuvdpThaon Tou uttoAoyi{el To TTAPAYOVTIKO:

Kwdikag 6.11
def factorial(m):
if n == 0:
return 1
return n * factorial (n-1})
x = 4
print (x,'! =',factorial (x))

Run

el EESTART ===

MeTd TO TapayovTikd TO oOuvhOéaTepo Tapddelypa paOnpATIKAG
ouvdpTtnong avadpolikd opiopévng sivail n Fibonacci:

fibonacci(0)=1

fibonacci(1)=1
fibonacci(n)= fibonacci(n-1) + fibonacci(n- 2)

H Fibonacci mapdye! pia ocipd apiBuwyv 6Tou o kabévag cival To dBpoiopa Twy
O0vUo mponyoUpevwyv: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,..

1. Tpdyte tov KWAKA avadpoUkNG ouvdpTNONG ywW ToV UTOAOYLOUO TG
oepd¢ Fibonacci.

2. Tpayte TOV KWAKA avadpolkng auvdptnang yw TNV avtiotpogn
EKTUTTWOAN apBuWwyY, amé évav BETIKS aképato n EwC Kat to undév.
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6.7 Xovaptnon main

Mia kKaAn TPAKTIKA TpoypaupdTIOHoU €ival o opIoHOC KAl h Xphon piag
TOUAdXIOTOV ouvdpThong oe kdOe mpoypappa Tou ypd@oupe Kkai He Ovopda To
main. Ze dAAeC YAwooeg mpoypappaTiopov, omwe n C kai n Java, n ouvdpTnon
main eival gépo¢ TNG YAwooac. H main dnAwvel Thv apXh evo¢ TpoypdupaTog
Kai gival mpoaipeTikA aThv Python. Ag doupe éva mapddeiypa:

Kwdikag 6.12

def main():
pwd = input ("AGCOTE Tov HeSLKO mpoopfoonc:')
if pwd = 'heraklion':

print ('Eigo&oc...")

print | 'AovBoopévos Hed LKoo npoopoonc')

main()
Run
g EESTRRT ===
i
A@OTE TOv KwdLkd mpbofoonciheraklion
Eigo&oc. ..
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6.8 ApOpoparta (Modules)

‘Eva apBpwua (module) civai pia ouAoyh oxeTI{OUEVWY OUVAPTACEWV.
‘Eva dpBpwpa amoBnkeleTal oe éva apxeio pe katdAnén .py. H Python 8iaBéTel
Tdpa TMoAAd evowpaTtwpéva apBpwpara. MmopoUue va KaTePdooupe KAl ApKeTd
apBpwpara amé To Aiadiktuo, Ta oToia PmopoUV va pac PonBhoouv, yia
Tapddeiyya, othv avdntuén maixvidiwv i oth dhpioupyia ypagikwy. MmopoUe,
av BéAoupe, va ypdyoupe Kai Ta 81kd pag apBpwpuarta, amAd amoOnkelvovTtag Tig
oxeTI{OPEVEC OUVAPTAOEIC HaG OE éva dpXeEio e katdAnén .py.

lMa va xpnoipomoinooupe éva dpBpwya o éva Tpdypappa, Oa Tpémel va
TOo €loaydyoupe pe XpAon TnG evroAn¢ import. Eva mdpa oAU xphoido
Tapddeiypa apBpwparog €ival To math Tou mepIEXel HABNUATIKEG OUVAPTATEIC.
AgpoU To £10aydyoule e Thv evToAR import math, pmopoUpe va doUpe TIC
OUVAPTAOEIC TTOU TTEPIEXEI HE TRV EVTOAR help (math) . MNa mapadeiyua:

et math

>>» print (math.pi)
3.141592653589793

»»» ¥ = 3 4+ math.logl0 (100)
»»> print (x)

5.0
»>>»> degrees = 45
»»>» radians = degrees / 360 * 2 * math.pi

>»> math.sin(radians)
0, TOT7T106T811865475
B

MTropoUpe va eioaydyoupe HeHIAC OAEC TIC OUVAPTAOEIC EVOC apBOpwparog.
INa mapddeiyua:

e math =
== pd
3.141592653589793

x> 3 4+ loglO{100)

5.0
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Me Tnv evowpaTtwpévn ouvdptnon dir upmopoUde va doupe O6Aa Td
ovopaTa mou mepiExovral oe éva dpOpwya, yia mapddeiyua:

>»>» dir (math)

[* doc ", " 1loader ', ' mname ', ' package ', ' spec ', "acos', 'a
caosh', '"asin', 'asinh', 'atan', 'atanZ', 'atanh', 'ceil', 'copysign', 'cos'
, 'cosh', 'degrees', 'e', 'erf', 'erfc', 'exp', 'expml', "faks', '"factorial
'y "floor', 'fmod', 'frexp', 'fszum', 'gamma', 'hypot', '"isfinite', '"isinf',
'isnan', "ldexp', 'lgamma', "log', '"logld', '"loglp', 'log2', "modf', 'pi',
'pow', 'radians', '=in', '=inh', 'sgrt', 'tan', 'tanh', 'trunc']

T

6.9 Emutiéov 0¢pata
Turing Thesis

Méxpr Twpa €xoupe kaAUyer éva pikpd umooUvoAo Tng Python, aAAd To
evdlapépov €ivalr OTI autd TO HIKPO UTOOUvoAo eival Hia TARpNG yAwooa
TPOYPAUHATIONOU, UTG TV €vvold OTI OTIOATIOTE TOU UTIOpEi va UTOAOYIOTEI,
HTTopEi va eK@paoTei o€ autd To uTooUvoAo. H amdédei§n evog TETolou 10XUPIOHOU
KABe dAAo Ttapd TETPIUPEVN eival, Kal €yive yid TpwTth @opd amd Tov Alan
Turing, éva amd Toug TPWTOUG EMIOTAHOVEG Twv umoAoyioTwy. ' autd Kkai
ovopdZerar Turing Thesis.

Emavekxwpnaon ovoudtwy ouvapTHoEWV

TTpémel va mpooéxoupe, WOTE va PNV eKXWpPHooupe Katd AdBo¢ TIUA ot
Hia evowpatwpévn ouvdptnon, O10TI peTémeita Oev Oa pmopéocoupe va Th
XPNOIHOTIOINOOUHE OTTWG auTh éxel oploTei. Mia mapadeiypa, 6a Atav AdBo¢ va
YPAWoupe ToV TTApdKATW KWAIKA:

>»» dir = 10

»»>» print (dir)

1d

>»>» dir (math)

Traceback [(most recent call last):

File "<pyshellf73>", line 1, in <modulel

dir (math)

IypeError: "int' object i= not callable

i
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Amelon avadpoun

OTav ypdygoupe [ia avadpoliki ouvdpTnon, Ba TpETel va TTPOTEXOUKE TO
Oéua Tou TeppaTiopoU TnG. Edv pia avadpopfi dev @Tdvel ToTé Th Asydpevn
«mepimTwon Ppdong», Oa cuvexilel va kavel avadpolikéC KAROEIG ETT ATTEIPOV Kal
To Tipoypappa dev Ba TeppatiCel moTé. ZTnv Python dev emiTpémeTal n dmeipn
avadpoph, eme1dn amAd kdmote e€avrAcital n HvAPN Tou UTTOAOYIOTH:

»»» def recursel():
recurse ()

F»>» recurse ()

Traceback (most recent call last):
File "<pyshell#80>", line 1, in <module>
recurae ()
File "<pyshell#73%>", line 2, in recurse

recurse ()

File "<pyshell#73>", line 2, in recurse
recurse|()
EuntimeError: maximum recursion depth exceeded
e

[ToAAaTAR ekXWpPNon TYIWV
H Python umooTnpiel moAAamAR ekxwpnon Tipwy. MNa mapddeiypa:

»»> x, ¥ = &5, 10
> print (x)

5

> print (y)
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Ektunwan mvakwv

Ac doupe éva apddelypa eKTUTIWONG Tivaka ToAAaTrAaciacyou:

Kwdikag 6.13

def printMultiples=(n):
i=1
while i <= &:
print (n*i,
i=1i+1
print ()

vty end='")

while i <= &:
printMultiples= (i)
i=1i+1

T REESTART ===
>

W

[ T BT PV (% R ]
o mom s RS

H ouppoAoocipd '\t ' mapioTdvel Tov xapakThpa «tab» (amd Tn A&En
tabulation, mou onpaivel ekTUMTwon mivaka dedopévwy). To dpiopa end="' '
oTnv print XxpnoigomoleiTal WoTe ot KABe emavdAnyn va diaTnpeitar n
eKTUTTWON OThV id1a ypapun. Me Thy print () yiverar aAAayn ypappng.
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EAeyxo¢ tunwv

H Python pdg 81aBéTer Tnv evowpaTwpévn ouvdpTnon isinstance yia
€Aeyxo Tou TUTTOU piag peTaPAnTic. MNa mapddeiypa:

x> 1 2
*»» 8 = '"Hello'
»»» isinstance (i, int)

True

»»» isinstance (i, =str)
False

»»» lginstance (s, 3tr)
True

»»» 1lginstance (s, int)
False

e

Avamtuén mpoypduHaToS KaTtd aTddla

2. TNV KATAOKEUR oAoéva Kail Tio TOAUTTAOKWY TrpoypdlpudTwy PonBder pia
TEXVIKA Tou ovopdletar avantuén mpoypdpparo¢ kard otadia (incremental
development). H 18éa otnv TexVikn auth eivai n amopuyn XxpovoPpopwv
d1adikaciwv amogpaApdrwong Xxdpn ortn otadiakn TPooBNKkn Kai emaAnBeucn
HIKPWY KOUHATIWY KWAIKA.

2Thv avamtuén mpoypduparog katd atddia apxioupe mdvrta pe £va HIKpO
TPOypdppa Tou JoUAeUEl, Kal OTh OUVEXEIA KAVOUHE HIKPEC au§nTiKEC aAAayég.
XpnoipomoioUue mpoowpivéG (evAIAUeoeg) HETAPANTEG Kal EVTOAEC €TOI WOTE va
HTTOPOUKE VA TUTTWVOUHE eVOIAUEDEC TIHEC Kal va eAEyXOUHE Thv 0pB0OTNTA Kal Th
AEITOUPYIKOTNTA TOU Tpoypdupatog pag. O evdidueoog KWaIkag («okaAwaoid»)
PonOdel oTNV KATACKEUR, OTTWC 01 OKAAWOIEC g€ pid o1kodoun, aAAd dev amoTeAei
THAHA Tou TeAikoU TrpoidvTog. MOAIC PePpaiwBolpe 0TI To TEAIKO TPOYpAHHA
O00UAgVEl owaTd, a@aipoUHE TIC «OKAAWGOIEC» KAl OUYKEVTPWYOUHE TIOAAATTAEC
EVTOAEC ge oUVOeTEC ekppdaoeig, Hovo PéPaia epooov dev kdvouv duaavdyvwaTo

TO TIPOYPAUKA HAG.
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Xvpuporocerpéc

Mla ouppoAoaeipa (string) eivar pia akoAouBia amé xapakThpeg (apiBunTikd

yneia, ypduparta, oUppoAa) kair avikel atov TUTO str. MmopoUue va opiooupe
ouppoAooeipéc pe Hovd, BITAG A kail TPITTAG eioaywyikd. Ma mapddeiyua:

>»» 21 = '"Hello'
2> 52 = "Hello®
»>» print (=s1)
Hello

»>> print(=2)
Hello

<class "str'>

x> 33 = ""'"Hello,
Worldi'':!

> print (=3)
Hello,

World!

i

2 ¢ avTiBeon pe Toug TUTOUC int kal float, o TUMOC str amoTeAsiTal
amd HIKPOTEPA KOWUUATIA, TOUC XAPAKTAPEG, YI' auTd Kal AéyeTar oUVOEeTOC.
AvdAovya pe To TI BéAoupe va KAvoule aTo TTPOYPAUKd Hag, peTaxeipi{opaoTe Evav
ouvOeTO TUTO €iTe WG evidio oUVoAo €iTe w¢ amoTeAoUpevo amd diakpiTd pépn.
Tic ouppoAloocipéc pmopoUue va TiIC diapdooupe S T

— v Lo

amoéd To TMANKTPOAOYI0O w¢ €igodo, UTTopoUUE va TIG B ptoes o A

, ) , ;T cwaParcocipeciV N
TUTTWOOUUE Kal oThv 00B6vn Tou UTOAOYIOTA Hag. b S
Oa dolpe oc emopevo KepdAalo OTI Ta dpxeia tkj\f"}

)

¥

KeIgévwy Ta Xelp1{OHaoTe OUVABWG WG HeYdAeg
ouppoAoocipéc.

\
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7.1 Ilpooméraomn ne OEIKTES

Kard tnv epyacia pag pe oupPoAoocipéc amaiteital mMOAAEC @opéc va
TPooTeAdOOUKE ATOHIKA TOUG XAPAKTAPEG ATTO TOUG oToioug amoTeAoUvTal. Mia
va yivel autd, xpnoidomoloUpe deikteg. Mevikd évag deiktng (index) avagépeTai
oc HéAOC evoc OlateTaypdévou ouvoAou, oTh OIKA HAG TEPITTWON TOU OUVOAOU
XAPAKTApWY [ia¢ ouppoAoocipdc. AcikThg pmopei va eivar kdOe aképaiog
ap1Ouoc n ékppaon. Ac doUue éva mapddelyua:

»»>» 8 = '"apple'

Ill

>

BAémoupe OTI, vyia va TpoomeAdooupe évav  XAPAKTAPA  HIAG
ouppoAooeipdc, XpnoiHoTIoIoUKE To Ovopad ThG oupPoAooeipdc akoAouBoUpevo amo
éva Ceuydpl aykuAwyv Tou Trepiéxouv évav deiktn. O deikTng umodeikvUel Tov
XapakTApa Tou B€Aoupe va tpoomeAdooupe kdBe popd. H apiBunon Twy deIKTWY
Eekivael amd 1o undév. YmoBéoTe 0TI €vag deikTNG HETPAE! TNV «aToOaTACH» ATTO
TOV TPWTO XAPAKTAPA HIaC ouppoAooeipdg, OTwe akpiPpwe kal évag Xdpakag
Eekivael amé 1o pndév. Ta kaAUTepnh Kartavénon ag¢ doUue To TaApamdvw
Tapddeiypa pe Hopph diaypdupaToc:
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Ma pia oupPohooeipd pe dvopa s Kai WAko¢ n  (TTARGOC XapakThpwy),
s[0] eival o TpWTOC XApakThApag, s [1] ecival o deUTEPOC XaApaKTAPAG, s [2]
gival o TpiTOoC XAPAKTAPAG, K.0.K. WEXPI TOV TEAEUTAIO XApAKTHpA ToU gival o
s[n-1]. Av Tpoomta®hooule va xphaipomoihcoupe deikth é€w amd Ta opia, Oa
TAPoUHE UAVUPA 0YAALATOG:

»»> 8[5]
Traceback (most recent call last):
File "<pyshellf35>", line 1, in <module>
=[5]
IndexError: string index out of range
e g

EvaAAaKTIKd, pTopoUpe va XPhoIHOTIOIACOUUE KAl dpvnTIKoUG BEiKTEC, ol
omoiol peTpdve améd To TEAOG TnG ouppoAlodeipdc mpog Tnv apxh. O deiktng -1
divel Tov TeAeuTdio xapakThpa pia¢ oupPoAooelpdg, o —2 Tov TpoTeAeuTaio,
K.0.K. HEXpI TOV —-n  (TARBOC TWV XAPAKTAPWY HE APVNTIKO Ttpdonpo) Tou divel
TOV TPWTO XdpdkThpd. A¢ Ooupe oce Oidypappa TO Tapddelyda TG
ouppohooeipdc ‘apple’

s[0] s[1l] s[2] =s[3] s[4] > =2[-1]
IEI
N
Ill
\ 0 1 2 3 4 o> 3231
L a2 | o | p [ 1 [ e | 'p'
-5 -4 -3 2 -1 >>> s[-4]
A A A M n'
A
IE'..I
s[-5] s[-4]1 s[-3]1 s[-2] s5[-1] T
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7.2 lI¢paocpo copforocepac pe Bpoyyo while ko
for

H Python pdg mpooypépel Tnv evowpaTtwpévn ouvdptnon len, n omoia
ETMIOTPEPEI TO TAROOC TWV XAPAKTAPWY HIA¢ oupPoAoceipdc R aAAIWC TO HAKOG
giag ouppoAoaoeipdg. MNa mapddeiypa:

>»» fruit = 'kbanana'
»»>» print(len(fruit))
&

B

2e TOAANd Tmpoypdupata amaiteitar n emeepyacia ouppoAoocipisv
XAPAKTAPA-XapaKThpa. ZuvAbwe n emefepyaoia auth ekivdel amé Tov TPWTO
XAPAKTAPA, eMIAEyeEl €évav XApdKTApA Th @opd, KATI umoAoyilel pe autov, Hetd
TNyaivel oTov eMOHEVO Kal ouveXilel HEXP! To TEAOG TNG oupPoAooeipds. AuToC o
TpOTOC UTToAoyiopoU ovopdleTal wépaopa (traversal).

‘Bvac T1pémOC yia va ypdyoupe TpOypaupd yid TO TEpAOUA  HIAG
oupPpoAooeipdc cival ge XpAon Tng evioAng while. A¢ doupe éva apddeiypa:

Kwdikag 7.1
fruit = 'banana'
index = 0
index < len(fruit):
letter = fruit[index]
print (letter)
index = index + 1 Run

> RESTART ===
Tl

T

moE o oE
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2Tov KWAIka 7.1 o Ppoyxoc while diatpéxel Th ouppoAlooeipd fruit
Kalr deixvel évav XapakThpa oc SIa@opeTIKA ypapuh KdOe @opd. O TeAesutaiog
XAPAKTAPAC Tou TumtwveTal éxel deiktn len (fruit) -1, kal autoég eivar o
TeAeUTaiog XapakTApag Tnhg cuppoAooeipdc.

EvaAAakTIKd, yia To Tépaopya piac  oupPoAoceipd¢  pTTopoUpE  va
XPNOILOTIOINOOUKE TV eVTOAR for. H mpoaéyyion auTh Hag TTpoowépel HIKPOTEPO
Kdl 10 «Kopwo» KWwdika. INa mapadeiypa:

Kwdikag 7.2
fruit = 'banana'
char fruit:
print (char)
Run
T RESTART ===
>
b
a
n
a2
n
a

2Tov KWdika 7.2 oc kdOe mépaopa Tou Ppdyxou for o eméUEVOC
XAPAKTAPAC TNG ouppohloocipde fruit ekxwpeital otn petapAnth char. O
Ppoyxoc ouvexilel péxpl va e€avrAnBolv ol XapakTAPEC.
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7.3 XopoKTnpeS

KaBe xapakTApa¢ avTioToixei oe évav KwIKO XAPAKTAPA, TOV OTOio0

HTTopoUUE va TUTTWOOUKE HE XPAon ThG ouvdpThong ord:

g
97

g
98

el
122
g
945
Hl
944
Fl
969

ord({'a’

ord({'b")
ord{'z")
ord({"'o")
ord({'E")
ord({"w")

i

Me Oedopévo évav KwdIKO XAPAKTAPA HTTOPOUHE vd TUTIWOOUUE ToOV

avTioTolxo XapakThpd He XpAoh Th¢ ouvdpThong chr:

FEE
Ial
g g
IEI
i

chr(97)

chr (946)

To diaonuoTepo OXNAHA KWOIKOTOINONG XAPAKTAPWY egival 0 KWwOIKAG

ASCII (American Standard Code for Information Interchange) pe Tov omoio
HTopoUv va avamapactaBouv 256 diagopeTikoi xapakTnpes. Me Tougc 256
XAPAKTAPEC UTTopoUpE va avamapaoTAooupe 6Aa Ta ypdupara Tou EAAnvikoU kai
Tou AdTivikoU aAgdpnTou. Ete1dn 6pwe BéAoupe va €XOUHE aTOV UTTOAOYIOTA Hag
ypduuaTa amo 6Ad Ta yvwoTd aApdpnta Tou KOOWoU, XPnoiHoTroloUhE To OXAHA
kwdikomoinon¢ Unicode e To omoio pmopoUpe va avamapaocTthooupe 65.536
01dPOPETIKOUC XAPAKTHPEC.

75

——
| —



Ke@.7 ZvpPoroocelpeg

7.4 XapoaKTpeS O1aQpuyc

YTmdpxouv XapakTApeG ol oTroiol Oev £XOUV OTITIKA ATTEIKOVION HE KATIOI0
ouupoAo, OTTWC via Tapddelypua o XAPAKTAPAG véadg ypauppng. Tia va xelpioTei
TETOIOUG XaApaKTApeG oe oupPpohooeipéc, n Python 31aBétel Toug xapakTnpeg
diapuyng (escape characters):

\\ backslash

\' povd eloaywyikd
\" JITTAG s10aywyIKd
\n véa ypapun

\t tab

Ac doupe Pepikd apadeiyparta XpRong Twv XapakThpwy d1d@uync:

>»» print ("YWAWHellol\\ ")
“Helloh,

¥»» print("Ith"s")
Ic's

*»» print ('one\ntwo\nthree')
one

two

three

*»» print ('oneh\ttwo')
one two

ol

KaBe xapakthpac¢ d1aguyng civai évag Hovog XapakThpdg, To oUpPoAo \
Ocv HETPAEl WC XApAKTAPAC, amAd dnAwvel 0TI TTPOKeEITAI yid €18IKO XapAKTHpA:

=»» len('Ith"=3")

e
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7.5 ®éto ovuforocerpag

lMa va Adpoupe pia umo-ouppoAloceipd piac ouppoAodeipdc Taipvoupe,
omwe Aépe, pia @éta (slice) Tne. Tia va yivel autd, xpnoipoTroloUPe Tov TEAEOTH
[n:m], o omoiog emaTpéPel TO TUAKA ThG ouppoAoodeipdg amd Tov n-ootd
XapakTApa péxpl Tov m—-oT1d XApakThpd, TepiAaupdvovtag Tov TpwTo daAAd
amokAgiovtag Tov TeAeuTaio. H xpAon Twy JeIKTWY 0ToV TTadpdmdvw TEAEOTA gival
opoIa HE AUTA TNG HEHOVWHEVNG TIPOOTIEAAONG XAPAKTAPWY g€ Hia cudPpoAooeipd.
Ac douue, via tapddeiypa, Th oudpoAoceipd ' Tom and Jerry':

=
o 1 2 3 4 5 6 7 & 9 10 11 12
[zlolm| Jalnfaf Jolef=z]=]y]
-13 -12 -11 -10 -9 -8 -7 -8 -5 -4 -3 -2 -1

»»>» 8 = '"Tom and Jerry'
> 2[0:3]

'"Tom"

>»> 3[4:7]

'and!'

»rx =2[8:13]

'"Jerry!

»>>>» =2[0:1]

Il

Av dgnooupe Kevd Tov TTpWwTo deikTn piag @étag, n Python umoBérer ot
gvvooupe Tov deikTn 0 Kai, av apnooupe kevd Tov JeUTepo deiktn, n Python
uUTtoO£TEl OTI evvooUpEe 6A0 To UTTOAOITIO TUAKA HEXP! TO TEAOC TNG oupPoAooelpdc.
IMa mapadeiypa (ouvéxela Tou TTPONYoUHEVOU):

> 8[:13]
'"Tom'

x> 5[4:]
'and Jerry'
il
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MTopoUpe va xpnoioToINGoUpE Kal dpvnTikoU¢ OcikTeg oe dia géta. MNa
mapddeiyda (ouvéxela Tou TTponyoUHEVOU):

>»>» 83[-13:-10]
"Tom'
T

[Moteg umo-aupPorooeipéc Ba emaTpéYouv aTo TapamAvwW TAPAdEtya Ol PETEC
s[:] Kat s[4:4];

7.6 vykpion cvpPorocerpov

MTtopoUpe va XPNOIHOTIOINOOUUE TOUG TEAEOTEC OUYKpIonG, yid va
ouykpivoupe ouppoAoocipéc. H alykpion Pacietal otn didtaén Twv XapakThpwy
0To oxNua KwdIkoToinong Tou uttoAoyioTh pag. Ma mapddeiypa:

Ta kegaAgia TmponyoUvTal Twv melWy ypaupdTwy Kai Ta AdTivikd
mponyoUvTal Twv EAAnVIKWv ypappdtwyv. Mia onpavTtiki XpAoh ThG oUYKpPIoNG
ouppoAoosipwy gival h aAgapnTikh Tafivounon ovoudTwy.
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7.7 Ovovuforocelpég eivar apetafanteg

Av QoKIgdooupe va XpnoIJOTIOINOOUHE Tov TeAeoTh [] oTnv aAploTeph
TAEUPd HIAC €KXWpPNong Kai pe otdoxo va aAAdfoupe évav xapakThpa oc pid
ouppoAooeipd, n Python dev Ba pag aphoer kai Ba epgavioTei pAvupa AdBoug. Ma
Tapddeiypa:

>»>» greeting = 'Hello, World!'
»>»>» greeting[0] = "J
Traceback [(most recent call last):
File "<pyshellf43>", line 1, in <modulel>
greeting[0] = "J°"
TypeError: 'str' object does not support item assignment
i

AuT6 ouppPaiver yiati o1 oupPoAoocipéc civar apeTaPpAntec (immutable).
To povo Tou pmoOpoUME va KdAvoupe e€ival va OnpIoUpYAooude Hia  véd
ouppoAooeipd Tou Ba sivar mapaAAayn The apxikng. MNa mapddeiypa:

>»>» greeting = 'Hello, World!'

*»>» new_greeting = "J' + greeting[l:]
>»> print(new_greeting)

Jella, World!

i

270 Tmapamdvw Tapddeiyya PAémoupe OTI h dhuioupyia TG védg
oupupoAoosipdg HTopei va vivel oxeTIKA €UKoAd He ouvévwan Kal Xphon @ETag
ouppoAoosipdg.
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7.8 O teheotc in

O TeAeoTAC 1in eival évag AoyiKOG TEAEOTAC mou epapudéletar ae dUo
ouppoAoocipéc kal eAéyxel av h pia epgavietal péoa otnv dAAn. Ma mapddeiypa:

| >>> "a’ 'banana"
True
>>> 'an' 'banana"
True
= ot 'banana"
Fal=se

I e

[payte tov oplaud pa¢ ouvdptnone pe ovopya find, n omola va é£xet dUo
mapapétpous: pia oupPolrodeipd string Kat évav xapakthpa ch. H ouvdptnon
auth va emaTpéPet Tov mpwto Jelkth TS oupPorodelpde string atov omolo o
Xapakthpac elvat loo¢ e tov ch, aAAWS va emoTpépet — 1.

7.9 M£00d601 Yo couforocerpég

O1 epyaciec Tou KaAoUHaoTe va kKAvouue ae cupPoAoosipéc cival ApKeTEC,
omMw¢ epyacieg eAéyxou (T.X. av pia ouppoAloocipd TeplExel HOVO ypdupata A
ynoia), epyaciec avalitnong (m.x. avalATnon xapakThpa oe pia cuppoAooeipd),
epyacieg poppomoinang, kK.Am. H Python pdg dieukoAUvel pe autég TG epyaadieg
TPOoYEPOVTAC Hag éva oUvoAo amd Xphoideg pe©ddoug. O1 péBodor cival opoieg
He TIC ouvapThoeic (Traipvouv opiopdta Kai e€mOTpEQouv KATola TIPR), aAAd
diapépouv aTov TPOTO He Tov omoio ouvrdooovtalr (dot notation, xpfAoh Tou
ouppoAou TnG TeAciag). Oa piIAhooupe avaAuTIKd yia TIC HeBOdoug oe emdpEvo
KepdAaio.

2.Tov TTapakdTw Tivaka Ptopeite va deite Hia AioTa pe pepikég peBodoug
eAéyxou oupPoAoocipdc. O1 péBodol autoi emaTpépouv True N False avdAoya
He To amoTéAsopa Tou eAéyxou.
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M£Bodo1 eAéyxou piac ouppoAlooelpdc s

s.isalpha() H s mepiéxel pévo ypdupara.
s.isdigit() H s mepiéxel pévo ynyia.
s.islower() H s mepiéxel pévo meld ypdupara.
s.isupper () H s mepiéxel pévo kepaAdia ypdppara

s.isprintable() H s mepiéxel pOvo EKTUTTWGIHOUC XAPAKTAPEC.

s.isspace() H s mepiéxer poévo whitespaces (kevd, tab, aAhayég
YPapung).

s.startswith(t) H ¢ Eekivdel pe Thy t.

(0]

.endswith (t) H s TeAeiwvel pe Ty t.

lMa mapadeiypa:

>»>» 8 = 'hellao'
»»» s.isalpha ()
True

»»» 5 = "1209"
»x» s.isdigit ()
True

>»» 5 = 'python'
>»» s.1lslower ()
True

>»> 5 = "BYTHON'
>»» =.isupper()
True

»»» s.isprintable()
True

x> 2 = '\t o'

»»» S.isspace ()

True

>»» 8 = '"Tom and Jerry'

»>»» s.startewith("Tom')
True
>»>» s.endswith|'Jerry')
True
il

81

——
| —



Ke@.7 Zupforoocelpég

lMa va avalntiooupe umo-cupPpoAoocipéc péoa oe pia oupPohoaceipd,
HTTopoUpE va XpNOIHOTIOINGOUKE TIC TAPAKATW HeBOdouC:

MéBodol avalntnong péoa ot pia oupPoAooeipd s

s.find(t) EmoTpépel Tov MpwTo 3cikTn, oTov omoio Eekivdel h t péoa
oThv s, ahAiwg emoTpépel — 1.

s.rfind(t)  Opoia pe Tn £ind, aAd avalnTdel amé Ta de€id mpoc Ta

aploTepd.

lMa mapadeiypa:

»»>»> 2 = 'apple!

»>»> s.find('le"})

3

>xx 3. find('w")

-1

x> 3. find('p")

1

»rx g.rfind('s")

2

bt S

Me Th péBodo count pmopoUHe va amapiOUAdouUde TNV eppdvion HIag
ouppoAooeipdc péaa ae pia dAAn. Ma mapddeiyua:

»»>» fruit = 'kanana'
> fruit.count('a")
3

> fruit.count('na')
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lMa kdvoupe petatpoméc peTall kepaAdiwv kar melwv ypappdtwy,
HTTopoUpE va XpNOIHOTIOINGOUKE TIC TAPAKATW HeBOdouC:

M£Bodo1 peTaTtporrwy pHeTall KewaAaiwv kai welWv ypapudTtwy oe pia
oupPoAoocipd s

s.capitalize() To s[0] peTaTpémeTal o€ KepaAdio.

s.lower () 'OAd Ta ypdupata ThG s HeTaTpémovTail oe meld.

s .upper () ‘OAa Td ypdppaTa ThG S HETATPETIOVTAI Ot KE@aAdid.

s.swapcase () Ta mela peTatpémovTtal g Ke@aAdia Kai Ta KegpaAdia oe
meld.

lMa mapadeiypa:

¥»» 8 = 'hello"
> s.capitalize ()
'Hello!

>=» 3. lower ()

'hello!

>>>» Z.upper ()
'"HELLOG'

»>»>» 8 = '"hElLo'

»>> 2.swapcase()
'"HeLl1lG!
el
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Ma va agaipéooupe avemBOUUNTOUG XapakThpeg, Kupiwg whitespaces,
amé Tnv dpxh R 1o TéAoG Wia¢ ouppoAooeipdc, XPNOILOTIOIOUKE TIC TAPAKATW
HeBOdouC:

M£Bodo!I agaipeonc avemOUUNTWV XapakTRpwv ot {ia oupPpolooeipd s

s.strip(ch)  AgaipoUvrai Aol o1 xapakThpec ch mou epgavilovral aTnv
apxh i To TéAoC TNG s.

s.lstrip(ch) AgaipoUvrai 6Aol o1 xapakThpec ch mou epgavilovral aTnv
apxh (apioTepd) TG s.

s.rtrip(ch)  AgaipoUvrai 6Aol o1 xapakThpec ch Tou epgavifovrar oTo
Téhog (8e€1d) TG s.

lMa mapadeiypa:

>»>» fruit = '--banana--"'
x> fruit.strip('-")
'banana’

»»» fruit.lstrip("-")
'banana-—-"'

»»» fruit.rstrip("-")
'——banana'

e

Av TtapaAeiyoupe va dwaooupe Opiopa aTIC Tapamavw peOodoug, TOTE €€
oplapoU agaipolvTai o1 XxapakThpeg whitespace. Na mapddeiypa:

»»>» fruit = ' banana '

»>»>» fruit.strip()
'banana’
i
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INa va gopypoTtoinooupe pia ocupuPoAroacipd, HropoUUE vd XpNOILOTIOINCOUHE
Tn péBodo format. MNa mapddeiyya:

>»> name = "RuTtavnc'

> age = 13

*>»>» print ("0 {0} elvme {1} etav.'.format (nams, age))
O Dvtavng elver 13 ET@v.

e g

H Python 81aBéTel Ttdpa ToAAEC akoun éTolpeg Tpog xphon HeBodoug via
epyaciec oe oupPoAoocipéc. ZnThoTe avaAuTikR PonBeia amd Tov dIEPUNVEUTA
TANKTPOAOYWVTAG Thv €VTOAR help (str). Emiong, 81aBéTel kar To dpBpwya
string. lNa mapadeiypa:

>»>» import string

*>»» string.ascii lowercase
'abodefghijklmmopgratuvywxyz"

>»> string.ascli uppercase
'BRCDEFGHIJELMNOPQRESTUVHEYZ '

»»>> string.ascii letters
'abodefghijklmnopgratuvwxyeABCDEFGHIJELMNOPQRSTUVNXYZ !
>>»» string.digits

'0123456789"

i
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Aonég Agoopusvov

Mia dopn dedopévwy (data structure) civar oUvoro dedopévwy (Tipwv) padi

He €va aUvoAo emITPeMTWY AciToupyiwy (mpdfewv) emi autwyv. O1 mo Pacikég
AeiToupyiec eivar o1 akoAouBeg: TpooméAacn, eioaywyn, diaypaen, avalAthon,
Tafivopunon, ouyxwveuon kai diaxwpiopoc. Ta dedopéva mou xeipiovralr Ta
didpopa TpoypdupaTa ToU avamTUogoupe Oa TpETel va eival opyavwyéva ot
dopéc dedopévwy. QuoiaoTikd éva Tpoypappa sivar éva ouvoAo aAyopiBpwy Kai
dopwy dedopEVWY.

H Python 081aBétel apkeTéc dopéc Odedopévwy Kal TAPEXEl ETAPKA
ummooThpiEn autwyv. O1 ouppoAoceipéc ToU

gidape aTo TponyoUHevo Ke@dAaio pmopoUv va A R AaSe iy ""j.l)
BewpnBolv dopég dedopévwy OV (ke Strastunta) 2y
amoOnkelouv auoTnpd HOVO  XAPAKTHPEG. rr.~..\,553""' T

AMec  xphoipec  Sopéc  dedopévwy  TToU YO

HTopoUv va amoBnkelouv OAWV Twv €1dWV )

dedopéva eival ol AioTeg, ol wAe1adec Kal Td
Ae€ika.

8.1 Aloteg

Mia Aiota (list) civar pia diatetaypévn OUAAOYA TIHWV, OI OTOIEC
avTioToixiCovrar oc O¢cikteg. O1 TIHéC Tou cival péEAN wiag Aiotag ovopdlovrai
otoixeia (elements). Ta oToixeia piag Aiotag dev xpeidletair va civai idiouv TUTOU
Kal éva oTolixegio oc dia AioTa pmopei va UTtdpxel TTepIgoOTEPEC ATO Hid @opéc.
Mia Aiota péoa oe pia dAAn Aiota ovopdletar eppwAeupévn Aiota (nested list).
EmimpdoBOeTa, T600 o1 AioTeC 600 Kail 01 GUUPOAOTEIPEC, TTOU CUUTIEPIPEPOVTAI WC
diateTaypéveg ouAoyEG TIpWY, ovopdlovtal akoAouBieg (sequences).
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Ta oTvoixeia piag Aiotag diaxwpilovral e KOUpA Kai TrepikAgiovTal ot
TeTpdywveg aykUAeg ([ kai ]). Mia AioTa Tou dev Tepiéxel aToixeia ovopdleTal
adeia Aiota Kkai oupPoAiletar pe []. MNa mapddeiyua:

»>» nunmbers = [&, 2, -4, 2]

»»» fruits = ["apple', "banana', 'watermelon']

»>»» 1st = [1, 6.5, 'cherxv', [5, 7, 911

*»» empty list = []

»»>» print (numbers, '‘\n', fruits, "‘n', 1lst, "‘\n', empty list)

[Er 2, _&r 2]

["apple', 'banana', 'watermelon']
[1, €.5, 'cherry', [5, T, 9]1]

[]

i
numbers
\ 0 1 2 3 <— bGelkteg
| 6 2 -4 2
-4 -3 -2 -1 <— Belkteg
fruits
\ 0 1 2 <— Beiktecg
| 'apple! 'banana' 'watermelon'
-3 -2 -1 <— Beikteg

O1 AioTec ToOU TEPIEXOUV OUVEXOHEVOUC daképailou¢ dapiBuolc eivai
ouvnBiopéveg, Kal €tol n Python pdg mpoogpéper évav gUkoAo TpoTO, YId va TIG
OnpioupyoUpe:

>»> numbers = list(range(l,10))
»»» print (numbers)

(1, 2, 3, 4, 5, &, 7, &, 9]

i

H ouvdptnon range déxetal 6U0 AKEPAioUC WC opiopaTa Kal EMIATPEPEI
Thv akoAouBia Twv aképaiwv apiOuwv oto diIdoTha amd To TPWTO £WC TO
0eUTEPO TNC Opiopd, oupmepiAauPpdvovTag To TPpWTO aAAd amokAegiovrtag To

( o )
L 37 )



Ke@.8 Aopég AeSopévwv

deUTepo. Me éva povo 6piopa h range emoTpéPel Hia akoAouBia Tou ekivdel
amé 1o Undév. Av UTIdpXel Kal TpiTo Oplopd, TOTE auto opilel Tov «PNUATIoUO»
NG akoAouBiag Tipwyv. Av TtapaAcipBei To TpiTo 6piopa, ToTe €€ opiopoU To PAUa
givar 1. H ouvdptnon list apxikomolei Mia véa AioTa Tou TrepIEXEl TOUG
aképaioug apiBuouc TnG akoAouBiac mou diveTal w¢ Opioga oc AUTAV. Xwpic
opioga n 1ist emoTpépel ddeia Aiota. IMNa mapadeiyua:

»»>» numbersl = list (range (10))

»»>» print (numbersl)

¢, 1, 2, 3, 4, 5, 6, 7, 8, 9]
»»» nunmbersZ = list(range(l,10,2))
»=» print (numbersl?)

[1, 3, 5, 7, 9]

e

[MpoaméAaon atoxelwy pac Alotag

lMa va mpoomeAdooupe Ta oToixeia Hiag Aiotag, xpnaoigdoTmoloUpe Ttapdypoid
ouvTaén pe auTA ThG TPOOTEAAONG TWV XAPAKTAPWY Hiag ouppoAoocipds. KdBe
aképaia ékppacn pUmopei va xpnoipomoinBei w¢ deikTng. Av poomadbnooupe va
TpoomeAdooupe aToixeio Tou dev UTtdpxel, TOTE Ba espgpavioTei PRvupa AdBoug.
lMa mapadeiypa:

>>»>» numbers = [2, 5, 9, 13]
»>»» print (numbers[0])

2

»»» print (numbers[1])

5

>>%» print (numbers[3])

15

>>%» print (numbers[3-1])

9

>»» print (numbers[S])

Traceback (most recent call last):
File "<pyshell#20>", line 1, in <module’
print (numbers[5])
IndexError: list index out of range
e e
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MTmopoUpe va XpnoiHoTOIRCOUKE Kal OcikTeC HE dpvnTiIKR TiwA. Tia
Tapddeiypa:

»>>» nmumbers = [2, 5, 9, 15]
»>> print (numbers[-1])

15

»»>» print (numbers[-2])

=]

»>»>» print (numbers[-3])

3

»>>» print (numbers[-4])

2
i

2uxvd pia geTaPpAntn Ppoyxou XpnoiHoToIEiTAl YId ThY TIpooTTéAaon OAwv
Twv oToIxeiwv piac Aiotag (mépaopa Aiotag). Ma mapddeiypua:

Kwdikac 8.1

fruits = ['apple', 'cherry', '"banana', "mango']
i=20
while i « len(fruits):

print (fruit=s[i])

i=1i+1

Run

b 53 RESTART ===
T
apple
cherry
banana
mango

89
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H ouvdptnon len emoTpégel To PAKOC HiIac Aiotac (To mARBGo¢ Twv
oToixgiwv TNG). Av pia Aiota Tepiéxel dAAn Aiota wg¢ oToixeio, TOTE N
eHOWAeupévn AioTa peTpdel we amAoé atoixeio. MNa mapddeiyua:

»»» mylist = [2, 5, [&, 12, 20]]
>»» print(lenimylist))

3

e

EvaAAaKTIKd, yia To Tépaopa piag AioTag, HTTopoUHE va XpNOIHOTIOIRCOUKE
ppoyxo for. MNa mapadeiyua:

Kwdikag 8.2
fruits = ['apple', 'cherry', 'banana', 'mango']
for fruit in fruits:

print (fruit)

Run

g EESTART ===
Tl

apple
cherry
banana
mango

Me Tov Aoyiké TeAEOTA in pmopoUue va eAéy§oule av Hia TIPHA AvAKEl o€
Hia Aiota kair douAeUel OTWC Kai OTIC oudPpoAodeipéc. MmopoUpe emiong va
XpnhaoldoToIinooupe Thy ékppacn not in. lNa mapddeiyua:

90
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>»» fruits = ['apple', 'cherry', 'banana']
>»> '"zZebra' in fruits

False

>»> '"zZebra' not in fruits

True

e

KaBe ékgppaon akoAoubBia¢ TIHWV Wmopei va xpnoipomoinOei  oThv
emkePaAida evog Ppoyxou for:

Kwdikac 8.3

or fruit in ['apple', 'banana', "mango']:
print ('I like to eat " + fruit + '=.'})

Run

b o g RESTART ===
i

I like to esat apples.
I like to eat bananas.
I like tCo eat mangos.

MMpaéec oe Aloteg

Me Tov TeAeaTh + pmropoUpe va cuvevwaoupe Aiote¢ (aAAnAouxia) kai pe
Tov TeAeoTn * va emavaAdpoupe pia Aiora. MNa mapddeiypa:

»»» a = [1, 2, 3]
»»> b = [4, 5]

> c = a+b
>»>» print(c)
[, 2, 3, 4, 5]
x> 5 % [1]

(1, 1, 1, 1, 1]
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détec amo Alotee

O TeheoThC wéTac douAeUel Kai We AiaTeg. Tia tapddeiypua:

>»» mylist = ["a', 'k', 'c', 'd', 'e', "f']
x> mylist[l:3]

[Iblr ICI]

Frx mylist[:4]

[*a', 'B', 'c', 'd']

= mylist[3:]

["d', 'e', "f"]

3> mylist[:]

[Ialr Iblr Iclr Idlt IEI'- Ifl]

i

Ot Algtec elvat pyetatpéynec (mutable)
MTopoUpe eUkoAa va aAAd€oupe aToixeia piag Aiotacg. MNa mapddeiypa:

»»» fruits = ['apple', 'cherry', 'banana']
>>»>» fruits[l] = "orange'

»>»» fruits[-1] = "melon'

>=»>» print (fruits)

['apple', 'orange', 'melon']

i

Me Tov TeAeoTh wéTag umopoUpe va aAAdoupe pelIdC apKeTd aToixEia:

>»» mylist = ['a', 'B', 'c', 'd', 'e', "f']
»»>» mylist[1:3] = ["=x", "v"]

*»» print (mylist)

[Ialr IKI!’ Iyl' Idlt IEIr Ifl]

i
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MTropoupe va apaipécoupe oToixeia amd pia AioTa ekXwpwvTag Toug Thv

ddeia Aiora:

}}} m&*liﬂt= ['ﬂ', Iblr .':.'- Idlr 'E',— lfl]

> mylist[l:3] = [1]
»»» print (mylis=st)

[Ialr Idlr IEIr |f|]
i

Emiong, ymopolpe va mpooBéooupe oToiXEid o [id AioTa OTPIMWXVOVTAC

Ta oc pia adeia PETA:

>»>» mylist = ['a', 'd", 'e', "f']
»»» mylistc[l:1] = ['kB', '=']

»»» print (mylist)

[|a|r Iblr |Clr Idlr IEI'- Ifl]
g

Awypapn atotxeiwv pag Alotag

O eukoAOTEpPOC TPOTIOC Yia va diaypdyoupe aToixeia amd pia AioTta civai
va xpnoigomoinooude Tov TeAeoth del. O del xepiletar kai apvnTikoUg

OcikTeC Kal wéTeg. MNa mapadeiypa:

»»» mylist = ['a', 'B', 'c', 'd', 'e', "f']
Frr» del mylist[S]

F»>» print (mylist)

[Ialr Iblr ICI'- Idlr IEI]

x> del mylist[-1]

»»» print (mylist)

[Ialr Iblr ICI, Idl]

»»>» del mylist[l:4]

>>>» print (mylist)

["a']

FEF
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AVTIKeleva Kat avapopéc, weudwvua

Mmopolpe va moUpe pe amAd Adyia OTi 6Aeg o1 Tipég aTthv Python
amoOnkelovTal 0Th HVARN TOU UTTOAOYIOTA HE Th HOP®R avTIKEIHEVWY. evikd 0Aa
otnv Python givai avrikeigeva kai ©a piAhgoupe yvi' autoé o emopevo kepdAaio. Ag
doupe éva Tapddeiypa:

>»> a = [1, 2, 3]

>> b = [1, 2, 3] a [1,2,3]
Fxr oa b

False b = [1.2.3]
Pt

270 mapamdvw Tapddeiypa ol HeETAPANTEC a Kai b éxouv Tnv idia TipA,
aAAd avagépovTal o 81aPopeTIKA avTikeigeva. Me dAAa Adyia cival 100TIHEC aAAd
ox1 Tautoonpeg. O TeAeoTAC 1s WAC Aéel av dUo peTaPpAnTéc avagépovTtal aTo idio
avTIKEiPEVO.

Epdoov o1 peTaPANTEC avapépovTal O AvTIKEIUEVd, AV EKXWPAROOUNE Hid
HeTAPANTRA o€ Hia dAAn, kai o1 dUo Ba avagépovTal aTo id10 avTIKEIPEVO:

»»» a = [1, 2, 3]

2> b = a

»>» print (b) B

[1, 2, 3] “‘*i—:—:\ [ 1. 2. 3]
oA b b i

True

i

Edv pia Aiota éxer dUo ovopara, Aépe OTI £xel weudwwvupa. AAayég Tou
vivovTai ato éva yeudwvupo emhpedlouv To dAAo:

»»»> a = [1, 2, 3]
*>»> b = a

>»> b[0] = 3

»>>»> print(a)

[3, 2, 31

i
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Algtec - KAwvol

O gUKoAOTEPOG TPOTIOC YId va KAwvoTIoIRooupE [ia AioTa gival pe xphon
Tou TeAeoTh @étac. H kAwvomoinon dnpioupyei KaivoUpia Aigta, oTnv omoia
HTTopoUpe va kdvoupe ahAayéc xwpic va emhpedletal n apxikA. MNa mapdadeiypa:

»»» a = [1, 2, 3]
x> b = a[:]

»>»» print(b)

1, 2, 3]

*>»> b[0] = 3

»»>» print(b)

[3, 2, 31

»>>»> print(a)

[1, 2, 31

i

H Alota w¢ dplaua

Otav mepvape pia Aiota w¢  Oplogya ot pia  ouvdpTnon, oThv
TPAYHATIKOTNTA TepVAUE HId avagopd 0 auTh Kai oxi éva avtiypago tnc. Na
Tapddeiypa:

Kwdikac 8.4

def deleteHead (myli=st):
del mylist[0]

numbers = [1, 2, 3]
deleteHead (numbers)
print (numbers)

Run

>>> RESTART ===
e
(2, 3]
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EppwAcupéveg Aloteg, mivakeg

Omnwcg éxoupe del, pia edewAeupévn AioTa cival fia Aiota Tou epgavileral
w¢ oToixeio dAANG Aiotag. Ta mapddeiypa:

>»>» mylist = ['hello', 3, [10, 20]1]
>rx» inlist = mylist[2]

>»>» print(inlist)

[10, 20]

> print(mylist[2][1])

20

g o

O1 teAeoTéc [ ] umoAoyiCovTal amod apioTepd Tipog Ta deid.

Me eppwAcupéveg AioTe¢ pmopoUpe va avamapaoThooupe mivakeg. ia
Tapddeiypd, o Tivakag 1 2 3

4 5 6
7 8 9

pTopei va avamapaoTaBei wg e€AG:

»»> matrix = [[1, 2, 31, [4, 5, &1, [7, &, 211
»»>» printc("'n', matrix[0], "“n', matrix[l], '‘n', matcrix[Z])

[1, 2. 3]

[4, 5. €]

[7, &, 9]
el

Tt Ba tumwaet ato mapamavw mapddelypa n evtod] print (matrix[2][1]);
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Aloteg Kat oupporogepég

Me Tn péBodo split pmopolue va dnyioupynooupe Aiota amo
oupPoAooeipd. O1 xapakTipeg whitespace BswpolvTal 6pia Aé€ewv. TTpoaipeTikd
HTopei va xpnaoidotoinBei dpiapa ou Ba opilel TOUG XapadKTAPEC TTouU oploBeTolv
Aé€eic. Tia mapddeiypa:

»>»>» phrase = '"What a wonderful world®
»»>» phrasewords = phrase.splitci()

»»>» print (phrasewords)

["What', 'a', 'wonderful', 'world']
»»>» phrasewords]l = phrase.split('wo')
»»>» print (phrasewordsl)

['What a2 ', 'mderful ', 'rld']

e g

H ouvdptnon 1list «omder» pia oudPpoAoocipd Ot XAPAKTAPEG
dnpioupywvTag Hia Aiora:

»>» 3 = '"spam'

»»» chlist = list(3)
»>>» print(chli=st)
["*=", 'p', '"&a', 'm']
i

H péBodoc join cival n avrioTpopn TnG split. Aéxetar pia Aiota amé
ouppoAoocipéc Kal ouvevlivel Ta otoixeia The. Tlpokeitar yia péBodo via
ouppoAoocipég, Thv emikahoUpaoTe oc évav oploBETn (delimiter) kai mepvdue Tn
AioTa w¢ 6piopa. Tia mapddeiyua:

»>>» phrasewords = ['"What',
»»» delimiterl = ' °

>»>» phrasel = delimiterl.join(phrasewords)
»»>» print (phrasel)

What a wonderful world

¥»» delimiter2 = "-"

»»» phrase? = delimiter?.join(phrasewords)
>»>» print (phrase)

What-a-wonderful-world

e -

a 'wonderful', 'world']
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MéBodot ywa Aloteg

H Python 31a0éte1 éToipeg pe@odoug kai yia Tig AioTeg. Ag doUe HEPIKEG
amé autég (via TeploodTepeC TANPoYopieg TANKTPoAoyRoTe help (1ist)):

Mé£Bodoi yia AioTeg

1.append (x) TTpoaBéTel To oToIXEi0 X 0TO TEAOC TN AioTacg 1.

1l.sort() Taivopei Tn Aiota 1 katd abfouoa oeipd.

l.extend(1st) T7po0BiTel K4OE oTOIXEIO TN 1t OTO TéAoC The L.

1.pop (i) AQaipei Kal ETIOTPEPEI TO OTOIXEiO TOU PpiokeTal aTo
dcikTn 1.
1. remove (x) Agaipei Thv TTPWTN €PEAVION ATTO APICTEPA TOU OTOIXEIOU X,

lMa mapadeiypa:

>»» mylisc = ['a', 'b', 'c']

>»>» mylisc.append('d")

>»> mylist.append('e")

>>» print (mylist)

[Ial! Ibl! IC.! Idlf IEI]

o

»»» mylistl = ['c', 'a', 'e', 'bB', 'd"]
>»>» mylistl.sorc()

>»> print (mylistl)

['a*, 'b', 'c', 'd', 'e']

I

¥»»> 1 = ['a', 'b']

¥»» 1lst = ['c', 'd', '"e']
»»» l.extend(lst)

»»» print(l)

["a', '"bB', 'c', 'd', 'e']
>»> letter = l.pop(0)

>»> print (letter)

a

»»» print(l)

['B', 'c', 'd', 'e']

>»> l.remove('a")

»»>» print (1)

['B', '"c', "d']

i
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8.2 ITA&ra0eg

Mia wAeiada (tuple) eivai pia diareTaypévn akoAouBia TiHWV, o1 oToieg
avTtioToixiCovrar oe deikteg. O1 TIWéG ToU gival péAn piag TAsiadag ovopdlovral
otoixeia (elements) kai pmopei va eivar omoloudnmote TUTOU (apiBuoi,
ouppoAoaceipéc, AioTeg, TAeiddeg). O1 Ae1ddec poidlouv Ue TIG AioTeg oTh Xphon
OEIKTWY, OTOV TPOTO He Tov omoio dIaTpéXOvTdl KAl OTR XPAONn ToU TEAEOTA
pétac. Opwce o1 TAsiadeg, OMwWG Kai ol ouppoAooceipég, civar apetapAnteg. Oi
mAc1ddec afiommoloUvTal OUVABWG OTIC TEPIMTWOEIC OTOU TPOKEITAI vd
xphoidotmoinBei pia akoAouBia Tipwy (TTAc1dda) Tou dev TpdkeiTal va aAAael.

2 UVTAKTIKG, Hia TAeidda cival gia Aiota Tigwv mou Xwpilovral He KOUpa.
TTapdéAo mou dev eival avaykaio, eival oOvnOeg va mepikAgioupe TIC TTAEIAdEC pe
mapevOéoeig. MNa mapddeiypa:

»»» tl = 'a', 'b', 'c', '4d’
»=» print (tl)

I:"E'.", lbl; .C.; ldl]

»>»> 2 = (1, 3, 5, T, 9)
»>>» print(t)

(1, 3, 3, 7, 3)

| ==

Ma va dnpioupynooupe pia ddeia mAeidda, XpnoigomoloUhe ddeleg
mapevOéoeig. Tia va dngioupynooupe TAcidda pe éva povo aToixeio, TPEMEl va
mpooBéooude éva Koppa. Xwpi¢ koppa n Python vopiCer 611 mpokeiTal yia
ouppoAoocipd péoa oc mapevBéoeic. MNa mapadeiyua:

x> £33 = ()
x> print(t3)
i

x> td = ("a',)
>»» print(t4)
('al,]

x» tE = [("a')
>=» print (th)
a

x> Lype (L3)
<class "=str'>
i
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O1 mpd€eic mavw oe TAs1adeg cival Tapopoleg pe TIC mpdeic mdvw ot
Aioteg. O TeAeothRg [] emiAéyer éva otoixeio amd pia mAeidda. O TeAeoTAG
«@éTa» emAéyel didoTnua TIHWY, OTTWG akpipwg Kal oTig AioTeg. O TeAeoTAG in
eAéyxel edv pia TIMA avAkel o pia mAsidda. H ouvdptnon len emioTpégel ToO
HAKOG Wiac TAeiddag (Tov ap1Bué Twy oToixeiwy mou Tepiéxetl). Ma mapadeiypa:

>»> tl = ('a', 'b', 'c')
>»» L2 = ('d', '=')

x> L = tl + T2

»»> print(t)

l:lalr Ihlr ICI'- Idlr IEI:l
>»» print (t[1])

b

»>»> print(t[2:4])
('ct, "d')

>»» 'a' in t
True

x> 'f' in t
False

»»>» print(len(t))
5

»»>» print(len((l, 2, 'a', [3, 41, (9, 12)})))
5
e

Ma va diatpé€oupe pia mAeidda (mépaopua mAIddag), KAVOUHE aKpIPWE
0,TI KAvape kai oTi¢ AioTec. MNa mapddeiypa:

Kwdikag 8.5

fruits = ('apple', 'orange', "banana', 'mellon')
i=20
while i < len(fruits):
print(fruits[i])
i=1i+1

100
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Kwdikac 8.6
fruits = ('apple', 'orange', 'banana', 'mellon')
for fruit in fruitcs:

print (fruit)

53 RESTART ===
i
apple
orange
banana
mellon

O mAei1ddeg, 6w eimaye, €ival ageTdpAntec. Av Tpooma®nooupe va
aMdoupe éva améd Ta otoixeia piag mAsiddag, Oa epgaviotei pAvupa AdBoug.
MTmopoUpe 6pwe va avTikaTtaoTAgoude Hia TAeidda pe pia dAAn. Ta tapddeiypa:

}}}t: :.E'..l'- lblr lcl}
rx b= [("R',) + t[1l:]
>>» print(t)

('R', 'b', 'c')

i

H avraAAayn Twy Tipwy dUo peTaPAnTWwy yivetal oupuPpartikd pe Xpnon piag
TPOooWpIVAG HeTAPANTAG. ZTnv Python n avraAAayn pmopei va vivel o «kopyd»
He ekxwpnon pe TAEIAdeG:

Frr oa
*>»> b 10

>»>» a, b=b, a
>»» print(a)

10

>»» print (b)

5
I
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O1 ouvapThoeig HmopoUV va emioTpé@ouv TAe1ddeg wg TIHEG. Tia
Tapddeiypa:

Kwdikag 8.7

def swap(x, ¥):

return ¥, X
a=>=5
b = 10
a, b = swapla, b}
print{'a =', a, 'b =', b}

FEF EESTLET ===

H ouvdptnon tuple JdéxeTal wg opiopa pia oupgPoAoocipd A Wia AioTa
Kal emoTpépel pia mAsidda. Me kevd Opiopa emioTpéel pia adeia mAsidda. MNa
Tapddeiypa:

*»»» tl = tuple()

>»» print (tl)

[}

»»>» t2 = tuple('spam')
x> print (t2)

('s", 'p', 'a', 'm')

> L3 = tuple([1, 2, 3]}
x> print (t3)

(1, 2, 3)

e
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H péBodoc count emoTpépel Tov apiOud TWy el@avioswy piag TIHAG o€
pia mAeiada. H péBodo¢ index emoTpépel Tov MPWTO O€ikKTh OTOV OTIOIO
avTioToIXei Hia TIUA. Av dev umdpxel TiUA, epgavifeTar pAvupa AdBoug. Tia
Tapddeiypa:

2 L= |
33 C.oou

-
x> t.index('z

! r al r = r == :I

[

[

ot [

n

f

Nl

.

>

8.3 Aglika

To Ae§ik6 (dictionary) civai pia Sopn dedopévwy yia amoBnkeuon
Ceuyapiwv TIHWV TG HopYAC kAe 1S :11un (key:value). TipékeiTar yia
évav oUvBeTo TUTO. KdBe KAe1di avTioToixi{eTal o Hia TIUA Kai gival povadiko oe
éva Ae€ik6. MTopoUpe va XphoipoToloUpe povo apeTdpAnTa avTikeipeva (6Twg
aképaioug apiBuoulcg, oupPoroocipéc, TAeIAdec) via KAe1did evag Ae§ikoU, aAAd
HTTOpoUHE va €XOUHE €iTe AUETAPANTA R HETATPEWIUA AVTIKEIYEVA YIA TIC TIHEC
Tou. Ta Ae§Ikd cival yeTaTpéyipa, Kai pmopoUle eUKoAa va TPoaOégoupe Kai va
diaypdyoupe otoixeia. Emiong, éva Ac€iké amoTeAei pia pn diateTaypévn ouAAoyA
amd {elyn KAeIQIwv-Tiywy, Ta omoia dev Tafivopolvrar e Kavéva TpOTo
(ampoadidpioTh oeipd). Acev umdpxer n évvola Tng Béong BeikTh Kai 101 o¢ éva
Ae€iko dev pmopoUle va kKAvoule TTEpATA K va XPNOIHOTIOINGOUKE YETEC.

Ac¢ gTiafoupe via mapddeiypa éva ayyAo-iomavikd Ae§iko. MmopoUue va
Eekiviooupe e éva adeio Ae§ikd TTou mepikAegieTal oe {euydpl aykioTpwy {} Kai
0TNh OUVEXEID va TO EUTTAOUTIOOUHE e OToIXEid:

»»>» englsp = {}

»r» engZsp['one'] =
e engZap['two'] = 'd
»=>» print (engZsp)
{"two': 'do=', 'one': 'uno'}
i

]

Bk
[
m o
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EvaAAaKTIKd, pmropoUpe He Hia pOvo €VTOAR va dnpioupyAooude éva véo
Ae€ikd. MTopoUpe Kal va TUTTWOOUKE TNV TIUA Tou avTioToiXei o éva kAe1di. Tia
Tapddeiypa:

> engZsp = {'one''uno', 'two':'dos', "'three':'tres'}
>»>» print (engZsap)

{'two': 'dos=', 'one': 'uno', 'three': 'tres'}

>»» print (eng2sp['on="])

unao

»»» print (engZsp['two'])

dos

*»» print (eng2sp['threes'])

tres

e

MmopoUpue va dnuioupyRooupe éva  Aefikd kai pe  xpAon ThG
evowpaTwpévng ouvdptnong dict. MNa mapddeiypa:

»» odl = diect ()

Fx» print (dl)

{}

>»» d2 = dict(red = 1, green = 2, blue = 3)
x> print (d2)

{'green': 2, 'bBlue': 3, 'red': 1}

e

O teAeotic del agaipei éva Ceuydpl KAEIBI00-TIHAG amd éva Ae€iko. Ta
Tapddeiypa:

>»» inventory = {'apples':400, 'oranges':200, '"bananas':500}
>»>» print (inventory)

{'oranges": 200, 'apples': 400, "bananas': 500}

>»» del inventory['oranges']

>»>» print (inventory)

{'apples": 400, 'bananas': 500}

e
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H ouvdptnon len XpnhoigomolciTal Kai otd Ae§ikd Kdi emIOTPEPEl TO
TARBo¢ Twv Leuyapiwyv KAiBiwv-Tigwy. Emiong, o TeAeoTAG in eAéyxel To av
uttdpxe! éva kKA€1di (kai 0x1 pia TiunR) o éva Ae€ikd. Tia mapddeiyua:

>>>» inventory = {'apples'":400, 'oranges':200, '"kbananas':500}
¥»» print (len (inventory) )

3

>»» "apples' in inventory

True

¥»» "mangos' in inventory

Fal=e

i

MmopoUpe va emikaAeaToUue mdvw oe €va Ae€ikod Tic peBodoug keys,
values, items yia va emoTpéYoupe Wia €ikova (view) Twv KAEIBIWY, Twv
TIHWY Kal Twy {euyapiwy KAEISIWV-TIUWY avTioToixa. MNa mapddeiyua:

»>»>» inventory = {'apples':400, 'oranges':200, 'bananas':300}
>»> keys _wview = inventory.keys()

>»> print (keys_view)

dict keys(['ocranges', 'apples', 'bananas'])

>»>» walues view = inventory.valuess()

>»> print (values view)

dict walues([200, 400, 500])

>»> items view = inventory.items ()

>»> print (items view)

dict items([('ocranges', 200}, ('apples', 400), ('bananas', 500}])
>

Anuoupyhiate éva 3k dag Ae€IKG Kal atn OUVEXEW TUTWATE Ta KAEWW, TG
TWES Kat Ta Jeuydpla KAEWGWIV-TIWV.
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MTmopoUpe, av ©éAoupe, va xpnhoigomoifoouge Thv for, vyia vd
TUTWOoUHE Ta KAei1d1d, TI¢ TIHEC Kal Ta {euydpla KAEIBIWV-TIHWY evog Ae€ikol.
lMa mapadeiypa:

Kwdikac 8.8
engZsp = {'one':'uno', '"two':'dos', 'three':'tres'}
keys_view = englZsp.kevys ()

values view = engZsp.values ()
items view = englsp.items ()

for key in keys view:
print (kevy)
for walue in values view:

print (value)

for key,value in items view:
print (kev,value)

Run

P RESTART ===
>

three

TwWo

one

tres

dos

uno

three tres
two dos

one uno

Me Tn PonBeia TnG ouvdptnong list pmopoUe va amoBnkeUooupe Td
KAe1d1d, TiI¢ TIHEC Kal Ta {euydpia KAEISIWV-TIHWY evog AeikoU oe avTioToixeg
Aioteg (m.x. keys list = list(eng2sp.keys())). Na mepioodTEPEG
pHeBOdouc InThaTe PonBeia TANKTpoAOYWVTAG ThY eVTOAR help (dict).

106

——
| —



Ke@.9 Apxeia

Apyela

’
Ooo eKTeAeiTal éva mpoypappa, Ta dedopéva mou emefepydleTan eivai

amoOnkeupéva mpoowpivd atnv KUpia pUvAun Tou utoAoyioTh (HvApn RAM). OTtav
oAokANpwOei n eKTEAEOn TOU TPOYPAUHATOC K KAcioel o UTOAOYIOTAG, Td
O0cdopéva Tmou ppiokovrar otn  pvApn RAM  opnvovrai. Ta dedopéva
amoBnkelovTal povida Kai umopolv va {avaxpnoidotoin®olyv pe kaBe véo dvolypa
TOU UTToAOYIOTH HOvo av TomoBeTnOolv oc apxeia oc KATOI0 ATTOONKEUTIKO HETO
(okAnpo6 dioko, flash memory, omTiké dioko). ZTnV TePiMTWON TOU €XOUHE
Heydho TARBOC dapxeiwv eival XpACIHO vd Td OPYAVWVOUHE Ot @OAKEAOUC
(folders). KaBe apxeio Tautomoicitar pe éva povadikd dvopa péoa oe Evav
pdkeho N €vav ouvdudopd ovOpATOGC dpPXEIOU Kal  HOVOTIATIOU @aKEéAWV
(pathname).

Ta apxeia Ta petaxeipi{opacte oav TeTPAdIA. el
BEva TeTpddio TPpWTA TO dAvVoiyoupe Kai, oOTav :::p:;i,;u
TeAsliooUde TO ypdyigo, To KAegivoupe. OTtav eivai =
avoikTo, pmopoUpe va diapdooupe amdé autdé R va
vypdyoupe o auto. Ze KABe mepimTwaon époupe TOU
akpIpwe cipaote péoa oto TeTpddio. OAa autd spapuodlovral kai ota apxeia. MNa
va avoi§oupe éva apxeio, mpoadiopiCoupe £va 6vopa Kai dnAwvoupe edv BéAoupe
va 1o diapaocoupe (read) A va To ypawoupe (write). Otav TeAciooupe Thv
gpyacia pag pe éva apxeio, Oa mpémel va To KAciooupe (close). ZTo KegdAaio
auTd Ba diaxelpioToUupe apxeia keipévou (text files), Ta omoia dev civar TimoTe
dAAo Ttapd wia osipd amd xapakThpes (oupPoAoocipéc) Tou gival amoBnkeupévol
oc éva povipgo péoo amoBnkeuong (okAnpd dioko, K.ATL). Ta apxeia Keipévou
HTopoUv va diapacTtolv amd évav advBpwTo, oc avTiOeon pe Ta duadika apxeia
(binary files) yia Ta omoia amaitoUvrar KatdAAnAa Tpoypdupdta yia Tnv
avdyvwon kai Thv a§lomoinoh Touc.

U

@S
Les)
5
3

e )
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9.1 I'paypo o€ Eva apyeio

IMa va ypdyoupe dedopéva oe €va apxeio Kelpévou, Oa mpémel TpwTa va
To avoifoupe, HETA va ypdyoupe Kal aTo TEAOC va To KAgiooupe. Mia Tapddeiypa:

*>»» £ = open('C:'myfolder‘\myfile.txt", 'w')
>»» linel = '"hutf £iveL I ODpOTn yeouuh.h\n'
»>»>» f.write(linel)

27

*»» line? = '"huth fiver 1 &eUTEpn ypoopun.h\n'
»»>» L.write(linel2)

29

¥»» lined = "Auth fiver T TplTn ypouuh.hn'

»»» L.write(line3)
27
»»» E.closel()

e

To apxeio kelpévou ou dnHIoUPYNONKe gival To TapakdTw:

| myfile-txt - Enpewspatapio
‘ Apyzio Emelepyacia Mopen [pofoin Bonbzawa
AuTh elveL n mpwTn ypeppn. .

AUTH €lveL n deLTEPN Ypopun.
AUTH ELVOIL N TPLTH YPOHER.

H ouvdpTtnon open déxetal dUo opiopdaTda: To TPWTO €ival To dvoua Tou
apxeiou (Xwpic avagopd povorarioU €€ opiopgol o @dkeAOG Tou apxeiou gival o
pdkeAog oTov omoio eivar eykateoTnuévn n Python) kai To deUTtepo dpiopa eivair o
Tpomo¢ avoiypatoc (mode). O mode ‘w' (write, ypdyipo) ohpaiver 0TI avoiyoupe
TO apxeio yia ypdyigo. Av To dpxeio TToU avoiyoupe yia ypdyido umdpxel Aon,
TOTe Ta dcdopéva mou Trepiéxel aPpAvovTal 6Aa Kal avTikaBiotavralr amoé Ta véa
TToU ypdgpoupe. Av To apxeio dev UTtdpxel, TOTE AUTO aTtAd dnuioupyeiTal Kai gival
£Toldo yia va ypdyoupe Oedopéva oe autd. H ekTéAeon Tng €vroAng open

108

——
| —



Ke@.9 Apxeia

Onuioupyei éva avTiKeipevo apxeiou TTAvw OTO OTIOI0 UTTOPOUKE va €TTIKAAEOTOUHE
HEBGBouG. Me Th péBodo write umopoUpe va ypdyoupe dedopéva ae éva apxeio.
Kard tnv emikAnon Tng write edeaviletar To TARGOC TWV XAPAKTAPWY TIOU
vypdgovTalr oTto apxeio. Emiong, To Opiopa ThG write mpémel va eivai
ouppoAoaeipd. ETal, av OéAoupe va ypdyoupe kar dAAeg TipéG (Tr.x. apiBuoug), Oa
TPETIEl TIPWTA VA TIC HETATPEWYOUHE g€ ouUPoAooEIpéC He XpAon ThG ouvdpTnaong
str. TNa va aAd€oupe ypapuh oc éva apxeio, XpnoiHoToloUUE Tov XApaKThpd
O1a@uyng \n. 2710 TEAOC TO KAEioIHo Tou apxeiou viveTal ge Tnv €mikAnon Tng
HEBOdoU close mdvw OTo AVTIKEINEVO TOU apxeiou.

Ac doupe dAAo éva apddeiyua:

=»» £ = open('C:’
=»r F. wrltei‘L:_E::i:H:‘]

[Te]

»»>» f.write(str([2, &, 8, 12, 20]))
17

»>»> f.claszse ()

e g

| myfile2.txt - aneunpmapu)

Apyzio Emelepyacia Mopen [pofoin Boneeux

ApLBpot: P
[2, 6, 8, 12, 20]

Eivai autovonTo 611 Ba mpémel va TpoUTdpXEl TO HOVOTIATI @AKEAWY TTOU
diveTal wg 6piopa atn ouvdpthon open (m.X. 0Ta MpohyoUUeva Tapadeiyyara To
C:\myfolder\), JdiapopeTikd Oa epgavioTei pAVUPA AdBoug. Emiong,
TpoTIHAOApE va dWaoUpE 0Ta dpxeia pag Thv katdAnén . txt, WwoTe va avoiyouv
eUKOAd He TO Tnue LopaTdp Lo TwY Windows.
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9.2 Avayvmon oo £va apyelo

lMa va avoioupe éva amoBnkeupévo apxeio Keipévou yia avdyvwon,
TipETel va xpnoipotoifgoupe Tov mode '’ (read, avdyvwon). Av ipoomta®fcoupe
va avoifoupe yia avdyvwon éva apxeio mou dev umtdpxel, TOTE Ba epgavioTei
HAvUPa AdBouc. To Trepiexopevo evac apxeiou diapdletar we oupPpohoacipd.

Ac Odoude éva Tmapddelyua

Apyxzio Emelepyocia Moppr [lpoPolin BorBza

(XxpnoiHoToI0UpE TO APXEIO TOU |[apcBpot:
{2, 6, 8, 12, 20]

TiponyoUpEvou TTapadeiyparog):

>»> £ = open('C:\myfoldermyfileZ. txt', 'x')
>=> text = f.read()

>=> Cype (text)

<class 'str'>

»>>> print (text)

BpLSuotl:

[2, &6, 8, 12, 20]

»>»>»> L.close()

e

H péBodoc read diapdler dedopéva amo éva apxeio. Xwpi¢ opiopara
diapdler w¢g oudpoAooeipd 6Ao To TepIEXOHEVO Tou dpxeiou. MTopei opwe va
Tdpel w¢ opiopa évav apiBué mou kabopilel To TANBOC TWV XApdKTApWY TTou Ba
avayvwotouv. INa mapddeiypa:

*>»» £ = open('C:\myfolder\myfileZ.tcxc', 'r')
x> text = f.read(7)

»=>» print (text)

bhprBuotl

»> ch = £f.read(l)

*>> print (ch)

»>=>» f.close ()
e g
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270 TapakdTw Tapddeiypya Oa dnpioupynooupe Hia ouvdpTnon yid vd
TUTTWVOUHE YPAHUN-YPAUUA TO TTEPIEXOHEVO EVOG apxeiou He xphon Ppoyxou for:

DIO
BLEES

|Apx£iq Emzizpyocia  Moppri [MpoPoin  Borzax |
EA\det - ABnve

roAA Lo - Nopiot

ITOALX - Pwpn

Kwdikag 9.1

def printFile (fname) :
f = open(fname, "'r')
for 1line in f£:
print({line, end = "'}
f.clo=ze()

printFile {("C:'\myfolder'\myfile3.cxt")

Run

P REESTART
P

Ehhdéx — ROOVX
Tohhic - TNoplaol
Itoxhicx — Poun
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H Python 31a6éte1 dUo akoépa xpnoipeg ueBodoug yia apxeia. H péGodog
readline diapdler 6AoUG TOUC XAPAKTAPEG HEXP! KAl TOV ETTOHEVO XAPAKTAPA
aMayhc ypappng. H péBodoc readlines emoTpé@el OAEC TIC EVATTOUEVOUTEG
TIHéC we AioTa amd ouppoAroacipéc. MNa mapddeiyua:

*»»>» £ = open('C:\myfolder'\myfiled.cxt', "w')

>»» F.write ('Mpatn yvpopphwnAsoTtepn ypounhhnTpltn ypoppnin')
41

>»> L.closel()

[Apxaio Enzlepyacia Mopepn [lpofoln Borbea |

npwTn YpOppn
AEUTEPN YpOUUN
TPLTN YPOHpN

»>»>» £ = open('C:\myfolder'myfiled.txt', "xr')
*»>» line = f.readline()

>»>» print(line)

Me&tn ypouuh

>»» lines = f.readlines(}

»»>» print(lines)

['AeUTeEpn ypopuhin', 'Tpitn ypomufhn']
Fu
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Ac doUue dAho éva mapddeiyda mpoypdupatoc Tmou emefepyaleTal
vpaupéc oe éva apxeio Keidévou. TTio ouykekpipéva, To TpOypaupa auto
dnuioupyei éva avTiypago evog apxeiou apaAeimovrag ypappéc mou apxiouv pe
TOV XapakThpa @:

Kwdikag 9.2

def filterFile (oldFile, newFile):
fl = open(oldFile, "r')
f2 = open(newFile, "w')

while True:
text = fl.readline()
if text == '"';
break
if text[0] == "@&':
continue

f2 .write (text)

fl.clo=se()
f2.close()

filterFile('C:‘\myfolder‘\myoldfile.txt', 'C:‘\myfolder‘mynewfile.txt"')

flowtn ypoppn
@AEUTEPN YpOpHN

flowtn ypeupn
TETHPTN YPOHHR
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2Thv TtepimTwon Tou BéAoupe va avoioupe éva apxeio Kal va ypdyoupe
emimTAéov dedopéva HETA To TEAOG TOU, HTOPOUHE va XPNOILOTIOINGOUKHE TOV
mode 'a’ (append, mpooBhkn). TMa mapdadeiyua (xpnoigomoloUue To dpxeio
mynewfile.txt Tou TponyoUuevou Tapadeiyuartoc):

*>»» £ = open('C:\myfolderimynewfile.txt', "a')
>»» F.write ("Emiohéov ypouuf')

15

»u» E.close()

*>»» £ = open('C:\myfolderimynewfile.txt', "r'")

»=> text = f.read()
»u>» print (text)
MpdTr yoouun
TéTopTn vpouph
Eniokhéowv vpouph
»u» E.close()

-

Omnwcg cidape Kal TPONYOUHEVWG, To Oplopd ThG HEBOdoU write Tpémel
va eival ouppoAooeipd. O eUKOAOTEPOC TPOTIOC YId VaA HETATPEWYOUHE HId TIUA TTOU
dev eivar ouppohooeipd o ouppoAlodcipd cival pe XpAoh TnG ouvdptnong str.
EvaAAakTIKd, pmopoUue va xphoipgomoincoupe Tov TeAeot diataéng (format) %.
2Tou¢ aképaiouc apiBuolc o % civar o TeAeoTAc modulus kai €moTéPel TO
umoAoimo piag diaipeong. OTtav Opwe o TpwToC TeAeaTéog eival ouppoAooeipd,
TOTE 0 TEAEOTAC % AciToupyei we TeAeoTh didtalng. O deUTepog TeAEaTEDC gival
TA€1dda eKPPATEWYV Kal To amroTéAeapa eival pia cupgPpoAoocipd. TMia mapddeiyua:

»»» '"H Eotepivo givor 3d ypovav.' ¥ age
'H Kutepive elvor 12 ypovav.'

»»>» 'F54' % 50

L] 5|:|I

> "310.2L8" % 50.1

' Lo.10°

e
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9.3 «Al\pegvon (Pickling)

Eidape 611 oTIdNTOTE ypdgoupe Ot éva dpxeio TpEMEl TPWTA vda
HeTatpatei oe oupPpoAooeipd. AuTO éxel WG amoTéAeopa va xdAveTalr n apXIKn
TAnpoyopia yia Tov TUTTO TWV TIYWY TTOU YPAYOUUE OTO dpxeio Kal pdAiora dev
E€poupe TOU TeAIWvEl h Hia TIPA Kail TToU apXilel n emopevn. Ma apadeiypa:

>»> £ = open('C:\myfoldermyfileS.txt', 'w')
>=> F.write(=str(3.14))

4

= E.write(=str([1,2,3]))

9

>=> f.closel)

>»> £ = open('C:\myfoldermyfileS.txt', 'x')

>=> f.readline ()
'I.1401, 2, 31"
>=> f.closel)
ey

H Abon eivar n «ahpeuon» (pickling) n omoia «ouvtnpei» TIg douég
dedopévwy. Elodyoupe To dpBpwpa pickle Kai HETA AVoiyoude To dpXEio OTTWG
Kdvoupe ouvABw¢g pe mode ‘'wb' (write binary). Tia amo®rkeuon piag dopng
dcdopévwy XpnaidoToioUe Th ouvdptnon dump Kai KAEiVOUHE To dpxEio HE ToV
ouvnOiopévo Tpomo. MNa va diapdooupe pia dopn dedopévwy amod éva apxeio,
XphoigotoloUpe Th ouvdpTnon 1oad. To dvolypd Tou dpxeiou TpéTel va yivel e
mode 'rb’ (read binary). MNa mapddeiyua:

»>»>» import pickle

*»> £ = open('C:'\myfolder'myfileg.txt', 'wb')
»»>» pickle.dunp(3.14, f)

x> pickle.dump([1,2,3], £}

x> f.closel()

i

115

——
| —



Ke@.9 Apxeia

[

>»» £ = open('"Ci\myfolder\myfiled.cxt',
x> X = pickle.load(f)

>=> type (x)

<class '"float'>

>>» print (x)

3.14

3> 1 = pickle.load(f)

»»> Lype (1)

<class 'li=st'">

»>>»> print (1)

rb')

[1, 2, 3]
»>»» f.clo=ze()
i

Mpayre éva mpdypappa to omolo va amoteAe(taL amo ta mapakdtw HépH:

A. Tov oploué auvdptnong n omola dwPdlel eMAVAANTITIKA Ta OVOUATA KATTOWVY
TMOAewV Kat Ta amoBnkeUel ypappn-ypauun o éva véo apxelo. H emavainyn
teppatilet, dtav doBel we dvoua to END. To 6vopa tou apxelou divetat w¢
optapa atn cuvdptnon. I'a mapddetypa, to apxelo umopel va €xet TNV mapakdtw
Hopyi:

Paris
Athens
London
Berlin
Moscow

B. Tov optaué auvdptnonc n omola déxetat we dplopa to dvopa evioc apxelou To
omolo éxel TN Hopwry Tou apxelou mou dnutoupyel N TponyoUUEVn ouvdptnan.
Metd To dvotypa tou apxelou n auvdptnan Ba mpémet va dwaPalet ypapun-ypapun
Ta dedopéva mou elvat amoBnkeupéva ge auto (Ta ovopata Twv TOAEWV) Kat va Ta
amoBnkeUet ge pla Alota tnv omola kat Ba tawopel katd avfouoa gepd. Xt
ouvéxela Ba dnutoupyel éva véo apxelo pe dvopa towns.txt Kat oto omoio Ba
amoBOnkeUel ypauun-ypaupn Ta ovopata Twv MOAEWV TOU UTAPXOUV dThV

( ]
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tawvounuévn Alota Kat agprvovtag pia Kevl ypapun ava ovo moAe. Ma to
mapddelyla Hag to véo apxelo Ba mpémet va €xeL TNV TTAPaAKATW LOPPN:

Athens
Berlin

London
Moscow

Paris
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EEmpéoerg

OI e€aipéoeig (exceptions) pag ponBolv va diaxeipioTolpe ampooueva Adon

Katd Th didpkeld TNG €eKTEAeong evog mpoypdupatoc. Eva XapakThpioTiko
mapdadeiypa cival n mpoondOesia avoiyuaTog yia avdyvwon evog dapxeiou Tou dev
UTtApXEl.

H Python, via va pag ponBnoei atnv mepimTwaon evég AdBoug, eyeipel pia
e€aipean (raises an exception). Mia e€aipeon eivai éva avtikeipevo AdGoug Tou
pmopolue va To «mdooupe» (catch), va To
efeTdooude  Kar Ot ouvéxeld va To
dlaxelpioToUe He KATAAANAeC evToAéc. Av
dev  diaxelpiotolpe  pia  e€aipeon, TO
TPOYpApuUd pac Oa TepuaTiogel ampoodeva Kdai (
Oa epgpavioTei éva avaAuTiko pAvupa AdBoug ﬁ
e Th Hopgph Tou ixvouc (traceback). To
iXvog eHeavilel avaAuTIKEC TTANPOWOopPiEC Yid va UTTOpECOUHE va TTPoadlopicoupe
akpIPWC Tn ypapun otnv omoia ouvéPn To AdBo¢ Katd Thv  eKTéAeon Tou
TPOYPAUNATOG HAG.

Ag «miaow» pia
s€aipeson.

10.1 Awoyeipron e€apéoemv

A¢ mpoomaBhooupe va avoifoupe yia avdyvwon éva dpxeio Tou dev
uTtdpxel, wote va doUpe To ixvog (traceback) mou spgavileTar:

*>»» £ = open('myfile.txt', "r'})

Traceback [(most recent call last):
File "<pyshell#2>", line 1, in <module>
f = open('myfile.txc', 'r')
FileNotFoundError: [Errno 2] No such file or directory: 'myfile.txt’
e

(
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H e€aipeon oto mapamdvw mapddeiypa cival n FileNotFoundError.
Ac doUpe Tw¢ pmopoUpe va diaxeipioToUpe pia TéTola e€aipeon:

Kwdikag 10.1
fname = input ('AdoTe Svopx MpYEilov:')
f = open(fname, "xr")

print(f.read())

f.cloze ()
except FileNotFoundError:
print {"AFv vndpyEL cpyflo pe dvopx', fname)
Run
b B RESTART ==
i

AoTE Ovops cpyflov:myfile. txt
AEvw UnGpyelL wpXElo pe ovopw myfile.txt

lMa va «mdooupe» Kai va diaxeipioToupe e€aipéoeic XpNoIHOTIOIOUUE éva
HTAOK try/except. ZTo try HEPOC ToUu HTAoK Pdloupe OTOIEC €VTOAEC
OéAoupe, €xovrag umoyn pag OTI n eKTEAeon KAToIAC A KATOIWV ATO AUTEG
pmopei va eveiper pa e€aipeon. Edv eyepOcei efaipeon, T6TE h poR Tou
TPOYPAUHATOC HeTAWEPETAl dUeod 0TO except HEPOC TOU HTTAOK Kdl eKTEAoUvVTAI
ol eVTOAéC TTou uTtdpxouv oc auTo. ZTov Kwdika 10.1 av dwaooupe dvopa apxeiou
Tou dev UTTdpXE!l, TOTE AVTi va ep@aviaTei éva evoxXAnTIKO KOKKIVO UAvupa AdBoug
Oa eppaviaTei éva @IAIKO KAl KATATOTIOTIKO HAVUKA Yid To TI TTAYE aTpapd.
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Mia dAAn cuvnBiopévn e€aipeon cival n ValueError mou éxel axéon e
Tov TUTMO Hiag TIMAG Tou diaxelpileTal éva mpoypappa. A¢ umoBécoupe OTI
OéAoupe va dnuioupynooupe éva TpOypdppd OTo OToio o XphoTng Tou Ba To
ekTeAéoel Ba mpémel va MANKTpoAoynoel évav aképaio apiBud. ZTov mapakdTw

KWAIka PAETToupe Hia eKGOXN AVTIHETWTIONG Tou TPoPARUATOG:

Kwdikac 10.2

def read age():

ValueError:
print ('Ipéoe. vo SQOETE CKEpHLO cpLBpd.')

age = read age|()
print (age)

o EESTART ===
-

MAOTE TNV NAlKicx ooo:deka
Mpfmel v SGOETE CKEpHLO cpLOud.
A@oTe Tnv nilkic owg:l0.0

Npfmel v SMQOETE MKEQHLO opLOud.
AGOTE TOV NAlkio oog:lo

10
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Ac dolpe Kkai dAhoug TUmoug efaipéocewv (ZeroDivisionError,

IndexError, TypeError) gTo TapdkdTw Tapddeiypa:

>»> print (5/0)
Traceback [(most recent call last):
File "<pyshell#37>", line 1, in <modulex
print (5/0)
ZeroDivisionError: division by zero
x> mylist = [1, 2, 3]
»r» print (mylist[4])
Traceback (most recent call last):
File "«<pyvshell#39:", line 1, in <module>
print (mylist[4])

IndexError: list index out of range
¥»¥» 5 = 'hello'
>»> s[0] = "H'

Traceback (most recent call last):
File "«<pyshell#4l>", line 1, in <module>
s[0] = '"H'
TypeError: 'str' object does2 not support item assignment
il

Mpayte mapadelypata mpoypappdtwv Ta omola Ba «mdvouv»  Kat
duxellovtat efaéoelc ZeroDivisionError Kat IndexError.
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AVTIKEINEVOOTPEPNG
TPOYPOUNUTIONOS

O AVTIKEIHEVOOTPEPNG mpoypappaTiopoés (object-oriented programming)
amoTteAei wa Oiadedopévn mpooéyyion yid Th Ondioupyia TPOYypAPHATWY.
AVTIKEIHEVOOTPEPAC €ivdl 0 XAPAKTNPIOWOG TOU ohuaivel «oTpduppévoc»
(TpooavaToAiopévog) oTa avrikeipeva (objects). Ta avrikeigeva ouvdudlouv
dcdopéva Kai AsiToupyieg, Kai gival 181aiTepa Xpnoiua, 6Tav Ta mpoypdypara civai
HeydAa ot péyeBoc¢ kal ToAUTAoka oe SopA Kai AsiToupyikoTnta. Mia kAdon
(class) civar éva mpoTuTo (KaAoUT) yia Th dnpioupyia avTikeiyévwy. ZThv ouaia
Hia KAdon dnuioupyei évav véo TUTIO, GTOV OTTOIO TA AVTIKEIPEVA ovopdlovTal Kal
urooTdoeic (instances) Tng kAdong. H kAdon kaBopilel TiI dedopéva Kal TOIEC
AeiToupyie¢ mAdvw oe autd Oa mepiéxovral ota avTikeipeva. Ta dedopéva
amoOnkelovral o0c amAéc HeTAPANTEC TIOU AVAKOUV OTd AVTIKEIPEVA Kal
ovopdlovrai 1316TnTeg (properties). Oi AeiToupyieg opiCovral pe Tn Hop@R
ouvapThoswyv Tou ovopdlovtar péGodoi (methods).

vyAWooa mpoypappariopou. O1  apiBuoi, ol WG avTiKeiueva.
ouppoAoocipécg, ol AioTeg, Ta As€ikd, Ta apxeia @& P—
Kdl ol ouvapThoeic e€ival avTtikeigeva. Tia \/\8)
Tapddeiypa, ol HeTAPANTEC ToU amoBnkeUouv O3

aképaioug apiBuouc cival uoaTtdoei¢ (avTikeipeva) Thg KAdong int:

H Python eivai avTikeipevoaTpephg

x> 1 = 5
> type (i)
<class "int'>
i

Me Tov opioué piag kAdong otnv Python
HUTTOpoUlE Kal gHeiC va ONHIOUPYAOOUKE £vav vEo
ouvBeTo TUTO.
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11.1 Opropdc khaong

Ac TpoomaOnooupe va opicoupde Hia véa KAdon, n omoia ©Oa
avTimpoowTevel £va mpdowTo (person):

Kwdikag 11.1

Ferson:
__init__ (self):
self.name = '°
self.age = 0

21ov KWdika 11.1 opioape pia kKAdon pe 6vopa Person. Ta dedopéva via
auTh Thv KAdon eivar To 6vopa Kai n hAikia (1316thteg). Movadikh ouvdpThon,
TpoC To mapdv, opioade Thv €1dikA ouvdptnon (HEB0d0) apXIKoToinong TIHWY
__init__ oTnv omoia Ba avagepBOoupe AemtTopepw ¢ mapakdTw. Opioyoi kKAdong
givar duvaté va ppiokovral mavroU oe éva Tpoypaupd, ahAd ouvABwg kaAod eivai
va TomoOeToUvTal Kovrd othv apxXh (WeTd TIC evioAéc import). Ta va
ONUIOUPYROOUHE Kal va TUTIWOOUHE £vd aAVTIKEIPEVO TUTTOU Person, HTOPOUUE
va YpAyoupe TIC TTAPAKATW €VTOAEG HETA Thv eKTéAeon Tou Kwdika 11.1:

Run

b2 02 RESTART ===
e

»»» p = Peraonl)

S S o

< main .Person cobject at 0x0ZE2ZT4D0O-

*»> p.oname

>»F p.age

¥»» p.name = "Mary!'
x> p.name

'Mary!'

*»> p.age = §

x> p.age

o

o

Tl
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BAémoupe OT1, yia va dngioupynooupe éva avTikeiyevo Person, amAd
KaAoUe Person (). AUTO €xel wg amoTéAcopa va ekTeAeoTei n péOodog
apxIKkomoinong __init__ Kai va emaoTpagei €éva véo avTikeigevo TUTTOU Person.
H __init__ KkaAgital pyévo pia @opd, 6Tav To aAVTIKEiUEVO dnuioupyeiTal, Kal
xpnoidomoigital, yia va d00oUv apxikég TIUEG aTig 1816TnTeg. O1 peTaPAnTég
name Kdl age Tou dvTITTPOowTEUOUV TIG I81I0TNTEG TOU avTIKEIMEVOU PpiokovTal
péoa ge auTo Kal kAOe véo avTikeipevo TUTOU Person Trou dnpioupyeital €Xel TO
O0IKO Tou avTiypa@o Twv HeTaPpAnTwy autwy. lMNa va mpoomeAaoTei n HeTaPANTA
name A h WeTaPANTA age, xphoidomoicital o ouppoAiouéc dot hotation
(p.name A p.age). Mevikd, Ta avTikeipeva pmopolv va xphoipgomoinBolv dTwg
omolovdnToTe dAAo TUTO dedopévwy, T.X. vd amoOnkeuToUv oc AioTeg, TAeIddeg
kal Ae§ikd A va repacToUv W¢ opiouaTa o€ oUVAPTATEIC.

H pébodoc __init__ éxel w¢ mpwTh Tapdpetpo Th self. H self
gival gia HeTaPANTA ToU avag@épeTal oTov €auTd Tou avTikeipévou (oTo idilo To
avTikeipevo). Me dAAa Adyia n Aé€n self onuaivel 6T n oupTepipopd TTOU
mpoodiopileTal apopd To aAvTIKEiYevo amd To omoio KaAeital. H self amaiteital
va UTtdpxel WG n TpWTN TTAPAPETPOC Kal oc KABe dAAn péBodo mou opileTal oe
pia kAdon. TTapoAo Tou pmopoUle va dWooupe oTTol08ATIOTE Ovopd O AUTh TNV
TapdpeTpo, ouvioTdtal wg ouppacn atnv Python To 6vopa self. To PacikéTepo
TAEOVEKTNHA YId Th XpAoOh €vo¢ TPOTUTTOU ovopaToC HETAPANTAC oTa
TPoyPduUaTd pag eival 0TI o KABe avayvwoTng Tou¢ ©Oa To avayvwpicel dueod.
2.& AAAEC AVTIKEIUEVOOTPEPEIC YAWOOEC TIpoypappariodol, omwe tnv Java Kai
Thv C++, XPNOIHOTIOIEITAI UTTOXPEWTIKA To Ovopa this. A¢ doUde axnHaTikd To
avTiKeigevo TTou dnpioupynoape oTo TponyoUdevo Tapddeiyua:

pP—= name -_':»m
age > 8 |

self |

i
F
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11.2 Ep@avion avrikelpivov

‘Evac amAdg TpOTTOC via va TUTIWVOURE HE EUKPIVA TPOTIO Ta TrepieXoleva
(3cdopéva) evog avTikelpévou eival va opicoupe Hid KatdAAnAn péBodo artnv
kAdon Tou. Na mapddeiyua:

Kwdikag 11.2

cla=z=z Person:
def  init (self):
self.name = '°'
zelf.age = 0

ef display(self):
print ('Mpdowno (32, %d)' % (self.name, =elf.age))

Run
~
a5 3 RESTART ===
i
»>» p = Personl)
»>> p.name = "Mary!

P> p.age = 8
»>>> p.display()
Npoowno (Mary, B)
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EvaAAakTikd, n Python pdg mpoowéper kai Tig €181kég pe@odoug __str__
Kdl __repr__ yid Thv ededvion ge Th Hopen cupuPoAoceipds The avamapdotaong
evOG avTikelpévou. Tautdxpova, HmopoUde va PeATiooupe Kai Tn HéEBodo
apxlkomoinon¢ __init__  mepvwvTag w¢ opiogatra TIC 1010TNTEC TOU
avTikeIgévou Trou dnpioupyeital kaBe wopd. Ma mapadeiypa:

Kwdikac 11.3

~la=z= Person:
def  init (self, name =
zelf.name = name
zelf.age = age

, age = 0):

o,

str__ (self):
turn "MOpdowno (%3, %d)' % (self.name, self.age)

def repr  (2elf):
turn =str(self)
T —

Run

> RESTART =—
e

*>»»> p = Person{'Mary', 8)

>=» SItr(p)

'Mpbowno (Mary, 8)°

EE D

Npaowno (Mary, 8)
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11.3 IootnTO OvTIKEWUEVOY

‘OTtav piAdpe yia 106TNTa oTa avTikeigeva, umtdpxel apgionpia. Otav Aéde
oT1 dUo avTikeipeva eival Ta idia, evvoouple OTI epiéxouv Ta idia dedopéva A OTI
gival oTnv mpaypartikoTnTa To idlo avTikeipevo; Ag dolpe éva mapddelyua:

EkTéAcon kwdika 11.3

Run
oD RESTART =—
i
»>»» pl = Person|('Mary', 8)
»>»» p2 = Person|('Mary', 8)
3> pl == p2
Fal=se
»>>> p3 = pl
> p3 = pl
True
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11.4 Kinpovopkotnto,

H kAnpovouikétnTa (inheritance) civai n dicpyacia péow TnG omoiac pida
kAdon pmopei va amokThoel (KAnpovounael) Tig 1816TNTEC Kal TIG HEBOBOUG HIag
AANG kAdong. H kAnpovopikéTnTa PonBder oTnv oudia oThv emavaxpnoidomoingn
KWAIKa pe eAdxI0TeC N Kal kaBdAou ahAayéc. H apxikh kAdon ovopdleTal yoviki
kAdon (parent class) kai n véa kAdon mou kAnpovopei 1816TNTEC Kal HeBddoug
TNG YOVIKAGC KAdong ovopdletar kAaon-naidi (child class) # umokAdaon
(subclass). Z& pia umokAdon pmopoUue va opicoupe, av xpeldleTal, Kail VEEC
ETMITPOTOETEC 1810TNTEC KAl HEOOBOUC. ZTOV 0pITHO HIAC UTTOKAGONG To dvopd Tng
YOVIKAC KAdong epgavileTal péoa o mapevOEoeig:

ParentClass:

ChildClass (ParentClass) :

A¢ dolpe éva mapddelyya Tou dgopd Ot Hid OTOIXEIWdN KATAypd®n
dedopévwy TTOU agopoUv gt Kadnyntéc Kai @oiTnTég evog Tlavemarnpiou. Oi
Kabnyntéc Kai ol @oITNTEC €XOUV KATola Kolvd XapakTnpioTikd (m.X. évopa,
nAikia), aAAd kai kdmola 181aiTepa XaApaAKTNPIOTIKA (T.X. Ho04¢ yia kabnyntéc,
AM via goiTnTég). Oa pmopoloaye va dnpioupyhooupe dUo avefdpTnTeC KAAOEIC,
gia yia Toug KadnynTég Kai pia yia Toug @oIThTEC, aAAd n TTpodOnkn €vog véou
KolvoU XdpaKThpioTikoU ©a amaitoloe Tnv TPoogOnKkn Tou Kai oTi¢ OUo
aveldpTnTeg KAdoeic. H tpooéyyion auTh gival dUaxpnoth. H kaAUTepn AUon civai
va OnHIoUpYAOOUHE Hid KOIVA Yovikf KAdon (UniversityMember), kai ol
KAdoeic KaBnyntic (Professor) kai @oitnth¢ (Student) va kAnpovounoouv
amé auThv:
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Kwdikag 11.4

class UniversityMember:
def  ipnit  (self, name, age):
self.name = name
zelf.age = age
print ('Apy L konmoinon wéhovue tov Moveniotnupiouv:', self.name)
def display(self):
print ('Cvopc:"{0}" Hiixio:"{1}"',.format (self.name, =self.age), end=' ')

cla=zz Professor (UniversityMember) :

def  dipit (self, name, age, salary):
UniversityMember. init (self, name, age)
gelf.=zalary = =salary
print ('Lpy Lxonoinon xe@nynth:', self.name)

def display(=self):
UniversityMember.display(self)
print('MiLoSdg:", =self.salary)

cla=sz Student (UniversityMember) :

def  init__ (self, name, age, am):
UniversicyMember. init (z2elf, name, age)
self.am = am
print ('AoyLKonoinon eoLinth: ', =self.name)

def display({=self):
UniversityMember.displayv(self)
print('AM:"', =elf.am)

Run

e S 3 REESTART
s

*»» p = Professor('Lvootooiov Aveordoioc', 50, 1500)
Lpy.Komoinon péhkoue tov Howeniotnuiov: Avooltooliou Avool&oLog
Bpylxomolinon koefnynIih: AveoToolou AvooT&oLoc

»>>»>» p.displavy()

Crvopc: "AvooTolov AvooTéoroc™ Hhvkioc: "50" MigSdc: 1500

»»>» 8 = Student ('Eievdeplov EhevBépLog', 20, 476)
BpyLxomnoinon uthouve Tov Howveniotnuiowv: EhevBeplouv EheuwBépLoc
Bpylxonoinon powvtnth: Ehev8eplow EhevBépLocg

x> s.displavi()

Cvouc: "EheuBeplov EAevBEpLog™ Hhixio:"20" AM: 476

129

(
\

'



Ke@.11 AVvTIKELEVOOTPEPNG TIPOYPAUUATIOUOG

H oto{Ba eivat pta apnpnuévn doun dedopévwy mou umopel va meptéxet ToAMamAd
atowela Kat atnv omola HTTOPOUV va £PapLOTTOUV VO Ol TTapaKATwW AELTOUpY(EG:

- Apxwomoinon pag véag kevig atolpag.
- Elgodog evog atowelou atn atolpa.

- Agalpean Kat ematpopn tou teAeutalou atowelou mou éxet eldaxBel atn
atolpa.

- EAeyxog yu to av n atoifa elvat ddea.

To teAeutalo atotxeio mou elgayetat atn atoifa elvat auté mou agatpeltat mpwTo
(Last In First Out, LIFO).

Na ypdyete éva mpdypappa to omolo va amoteAe(tat amo Ta mapakdtw pépN:

- Tov oplaud pa¢ kAdong pe 6vopa Stack mou va vdomotel pla otolPa pe ™
Xphon Alotag. lMpémet va mepapPdvet péBodo apxikomolnong véag KevAC
atolpag, péBodo edodou atotxelou atn atolpa (push), pébodo agalpeang Kat
EMOTPoPN¢ atoelou amd t otoiPa (pop) Kat péBodo eAéyxou yw T0 av n
atolpa elvat ddeta (isEmpty).

- Tov optaud plag umokAdong (kAdong-mad() tne Stack pe dvopya StackPlus
n omola va TepLlEXEL ToV 0plaud Hag HeBOdoU TToU ETIIOTPEPEL TV avamapdatact
EVOC avTkewévou TtUmou otolfa¢ wg oupPolooelpd, wate va pmopel va
TUTTWVETaL e XpHoNn TG EVTOAAC print.

- Kuplwg mpdypappa to omolo va dnuioupyel pia véa atoiPa wg éva avtkeluevo
¢ KAdong StackPlus, va eladyet g€ authv 3 atowxela (m.x. oupPoAodelpég),
va agapel éva atotxelo amd autny, agol mpwta eAEyEet yua To av elvat ddeta, Kat
aTo TEAOG va TUTWVEL To avTkeluevo (tn atoipa).
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I'pa@ikn owema@n ypiot

H vpagikn diemagpn xpnotn (graphical user interface, GUT) mpooyépel éva

oUvVoAo ypag@IKkWy oToixeiwv TomoBeTnUévwy o TapdBupa (T.X. KOUUTIWY, HevoU,
uTapwy KUAIoNG, e€ikovidiwy, K.AT.) Kal HE OKOTIO ThV EUKOAOTEPN KAl
31a100NnTIKOTEPN aAAnAeTTidpacn Tou XPAOTN HE €va TTPOYPAHHA.

H Python pdg mpoogpéper mdpa moAAEG

EMAOYEC vId TNV avdmTuén TpoypdppdTWy TToU A avortu iva ,
paciovrar ot ypagikf Siemagh XpAoTh. ZTO C widpcll ™S
KepdAaio auté Ba doUue Tn PAcikA Kai ouvdua ,_mf_;';? = e
amAn  emihoyn mou paciletar oto dpBpwpa ";‘;"’

tkinter  (tk interface), To omoio |«
eykaBiotarar pali pe Tnv eykardoraon Tng Python.

12.1 H mtpot™ pog ypo@ikn oremagy

Ma va d&nuioupynooupe pia ypdg@ikh OIETTAPR €10AYOUHE dapXIKd To
dpBpwpa tkinter, To omoio Tepiéxel OAEC TIC AMAPAITNTEC KAAOEIC Kal
HeBOdouc Tou Oa xpelaoToUde. 2Th OUVEXEId, KAVOUUE dpxIKoToinon He Th
dnuioupyia evog ypagikoU atoixeiou pilac (avTikeipyevo mapaBupou) The KAdong
Tk. TlpékeiTar yia éva Kavoviké mTapdBupo He TN YPAPUAR TiTAOU Kai Thv
omoladnmoTe dAAn diakdopnon Tou TtpoPAETTETAI aTo Tov diaxEIPIOTH TTapaBupwyv
TTOU TPEXOUUE.

lMa kdBe mpdypappa dnpioupyolpe éva poOvVo ypd@iko oToixeio pila Kai
TAvTa TPIV Ta dAAa ypa@ikd otoixeia. MeTd dnuioupyoUpe éva ypa@ikd oToixXEio
Label (avTikeipevo €TikéTadg) we maidi Tou mapaBupou-pilac. Eva oroixeio
Label umopei va d¢cifel keigevo h kamola eikdva. Karomiv, emkaAoUpaoTte Tn
HéBodo pack mAvw oTo ypad@iké oToiXeio Label, WwoTe va mdpel katdAAnAo
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HéyeBog, yia va xwpdel To KeipeEVO KAl va KAVEI 0pdTO TOV £AQUTO Tou. To ypd@iko
oTolxgio yiverar opatd, OTav TOo TPOYPAUHd HAG HTEl OTOV KUplo Ppoyxo
ouppdvtwy (event loop) Tou tkinter. To mpdypappa Oa peivel g€ autd Tov
Ppoyxo ouppdvTwy péxp! va kKAgiooupe To TapdBupo. O Ppdyxo¢ oupPpdavTwy dev
diaxelpiCetar povo ouppdvra amd Tov Xphotn (T.X. KAIK TOVTIKIOU, TAThud
TIANKTpoAoYyiou) A Tou ouoThApatog dSiaxeipiong mapaBupwv (.. oupPdvra
emavaoxediaong), xeipiletal emiong kai mpd€eic mou Paler oTnv oupd cupPdvTwY
10 id10 To tkinter (m.x. diaxeipion TNG YewpeTpiag Kai didpope¢ aAhayég oTa
mapdBupa). Ta ypagikd aToixeia ovopdlovral widgets.

Ac doupe éva mpwTo amAd mapddeiyua:
Kwdikag 12.1

tkinter *

root = Tk()

root.title("'Hello window')
w = Label (root, text = '"Hello, World!')
w.pack()

root.mainloop ()

@ Run:

" @ Hello window A‘E@lﬁ#

Hello, World!

H kAdon Tk d1aBéTel TI¢ HeOOdoug title yia epgpdvion TiTAou oc éva
mapdBupo (m.Xx. root.title('Hello window')) Kkai destroy yid
«karaoTpoeh» (KAcioio) mapadupou (T.X. root.destroy () ).
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12.2 Aquovpyio TALGLOV KOl KOVUTLOV

Kwdikag 12.2 (evdeIkTIKO amoéomacia Tapadeiylarog)

from tkinter import *

~la=zs Application():

def  dinit (=2elf, master):
frame = Frame (master)
frame.pack()
self.gbutton = Button (frame, text='"Cuit', fg='red', command=root.destroy)
self.gbutton.pack (2ide=LEFT)
self.mbutton = Button (frame, text='Message', command=self.printMess=sage)
self.mbutton.pack (3ide=LEFT)

def printMessage (self):
print {"Hello, World!'})

root = Tk{)
app = Application(root)
root.mainloop ()

@ Run:

>>>
>>>
>>>
>>>
>>> = 5
>>> RESTART ===
>>>

Hello, World!

L o ]

Message

= —

2Tov KWiIka 12.2 To mpoypappa civar ypappévo we kKAdon. To ypa@iko
oToixeio Frame (mmAaioio) umopei va mepiéxel AAAA ypa@ikd oToixeia Kai va £xel
akopa kai Tpiodidotato Tepiypappd. To ypag@ikd oToixeio Button (koupTi)
XPNholdoTrolgiTal yia Th dnpioupyia KOUUTIWY. 2To Trapddelypa, KABe @opd Tou
TaTdye To KOUUTi Message epgavi{etal To pAvupga Hello, World! oTo
Python Shell. Av mathcoupe To Koupmi Quit, KAeivel To TapdBupo. To mAdicio
Kdl Ta KOUUTIIA «KTIAKETAPOVTAI» e €TTiKAnGn ThG HeBodou pack.
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12.3 Aqmuovpyia koppa yo Coypogikn
Kwadikag 12.3 (evdeIkTIKO amoéomaopa Tapadeiydarog)

from tkinter import *

root = Tk()

canvas = Canvas(root, width=200, height=200)

canvas.pack()

canvas.create line (0, 0, 200, 200)

canvas.create rectangle (30, 50, 100, 100, fill = "yellow')
canvas.create rectangle (100, 100, 150, 150, f£ill = 'kblu=')

root.mainloop ()
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12.4 Aquovpyia pevod emA0yY®V

KWwdikag 12.4 (evdeIkTIKO améomaopa mapadeiyparog)

from tkinter import #®

def testing():
print {'Just testing!')

root = Tk()

root.title ('HxpaSupo we wevold')
menu = Menu {root)

root.config (menu = menu)
vearmenu = Menu (menu)

menu.add cascade (label = "Etog’, menu = yearmenu)
yvearmenu.add command(label = "2015°, command = testing)
yearmenu.add command(lakel = "201&°, command = testing)

yvearmenu.add separator()
vearmenu.add command(label
helpmenu = Menu (menu)
menu.add cascade (label = '"BoffFrLx", menu = helpmenu)
helpmenu.add command (label = '"About...', command = testing)

"Efo&dog', command = root.destroy)

roogt.mainlaoop ()
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12.5 Aquovpyia Teproyns KEWEVOL
Kwdikag 12.5 (evdeIkTIKO améomaopa mapadeiyparog)
from tkinter import #

root = Tk()

textfr = Frame (root)
textfr.pack(=side = TOF)

text = Text (textfr, height = 5, width = 15, font = "Ariazl 22')
text.pack(=2ide = LEFT)
text.insert (END, 'Teix gou Kogue!')

root.mainloop ()

€10 00U KOO ME!
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12.6 Anpuovpyia check button

Kwdikag 12.6 (evdeIKTIKO améomaopa mapadeiyparog)

from tkinter import *

root = Tk{)

cbfr = Frame (root)

cbhfr.pack({side = TOP)

var = IntVar/{()

c = Checkbutton(cbhbfr, text = "Exithovyh', State = NORMAL, wvariable = war)
c.pack(=side = LEFT)

root . mainloop ()

>

A A 4
V¥ Emdoyn
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12.7 Anpuovpyia radio button

Kwdikag 12.7 (evdeIKTIKO améomaopa mapadeiyparog)

from tkinter import *

def radiofunctionl{):
print('ln emihoyh')

def radiofunctionZ():
print('2n zmihoyRn')

def radiofunction3{):
print {'3n emihoyn")

root = Tk}

rbfr = Frame (root)

rbfr.pack(=2ide=TCP, f£ill=X)

Label (rbfr, text="Exi.hovEéc: ') .pack(3ide=LEFT)

basis = IntVar()

rl = Radiobutton (rbfr,text="1ln enLioyi',value=l,variable=basis, command=radiofunctionl)
rl.pack({=side=LEFT)

r2 = Radicbutton (rbfr,text="2rn enikoyi',value=2,variable=basis, command=radiofunction2)
rZ2.pack(side=LEFT)

r3 = Radiocbutton (rbfr,text="3rn eniLiovi',value =3,variable=basis, command=radiofunction3)
r3.pack(=side=LEFT)

root.mainloop ()

» Emoyig @ lnemdoyn ¢ 2nemdoyn  3nemdoyn ||
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12.8 Aqnpwovpyia scrollbar

Kwdikac 12.8 (evdeIkTIKO amoéomacya Tapadeiydarog)

from tkinter import *

root = Tk()

gcrollbar = Scrollbar (root)
gcrollbar.pack(=side = RIGHT, fill = ¥)

liztbhox = Listbox (root)
liztbox.pack()

for i in range (20} :
lizthox.insert (END, i)

lizthox.config(yscrollcommand = scrollbar.set)
scrollbar.config(command = listbox.yview)

root.mainloop ()
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12.9 Aquovpyia meoiov 16000V

KWwdikag 12.9 (evdeIkTIKO améomaopa mapadeiyparog)

from tkinter import *

root = TK()

e = Entry(root)
e.packi()
e.focus_set ()

def getFunction():

t = e.get{)

print (t)
ef insertFunction():

e.delete (0,10}

print {(e.insert (0, "Hello'})
ef clearFunction() :

e.delete (0,10)

bl = Button(root, text = 'Ei.gowywyn', width = 10, command = getFunction)
bl.pack()

b2 = Button(root, text = 'Eupdvion', width = 10, command = insertFunction)
b2 .pack()

b3 = Button(root, text = 'HofSwploudc', width = 10, command = clearFunction)
b3.pack()

root.mainloop ()

Ewoaywyn

Eppavion

KaBapiopog
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12.10 Grid geometry

lMa va dnuioupynooupe o TOAUTTAOKEG EHQAVIOEIC YPAPIKWY OTOIXEIWY,
Xpnoigomoloupe Grid geometry avri Tou «TAKETAPIOHATOC» HE €MIKANON TNG
peBddou pack. O BiaxelploTAg Tou Grid geometry TomoOerTei Ta ypdgikd
oToixeia og évav di1odidoTaTto mivaka pe ypappéc (rows) kai aTAAeg (columns). To
KdOe KeAi Tou Tivaka KpaTdel éva HOvVo ypd@iko oToiXEio.

Kwdikac 12.10 (evdeikTIKO amdéomaopa TapadeiyuaTog)
from tkinter import #*

root = Tk{)

Label (root, text='Et.xéto-1:').grid(row=0, sticky=W)
Label (root, text='Et.xéto-2:').grid(row=1l, sticky=W)
el = Entrvy(root)

M
[
|

= Entrv(root)

el.grid({row=0, column=1)
e2.grid{row=1l, column=1)

ch = Checkbutton(root, text="ExoLiovyh")
ch.grid(row=2, columnspan=2, sticky=W)

root.mainloop ()

@ Run:
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12.11 Mapaderypo onuiovpyiog aprtOpounyavig

270 mapakdtw mapdadeiypa Ba avamtUfoupe pia amAh apiBuopnxavh Tou
pmopei va mpoaBétel 800 apiBuolg:

Kwdikag 12.11

from tkinter import #

=)
m
Fh

add functicn():
ed.insert (0, stri(int(el.get())+intc(e2.get())))

)
m
H

clear entries():
el.delete (0,10}
e2.delete (0,10}
eld.delete (0,10)

root = Tk{()

11 = Label (root, text="loc cpLOudc:')

1l.grid(row=0, sticky=W)

el = Entry(root)

el.grid(row=0, column=1})

12 = Label (root, text='Zoc opL8udc:')

12 .grid(row=1l, sticky=W)

e2 = Entry(root)

ed.grid(row=1l, column=1)

bl = Button(root, text='IpdcSeorn', L£g="navy', command=add function)
bl.grid(row=2, sticky=W)

e3 = Entry(root)

ed.grid(row=2, column=1}

b2 = Button(root, text='Exfocpioudc', Ffg='navy', command=clear entries)
b2 .grid(row=3, sticky=W)

root.mainloop ()

log apiBpog: 12

‘20qap@p6q§8

KaBopiopog
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Emektelvate tov KWwdka 12.11, wate n apBuopnxavy va eKTeAel OAeC TIC
paowéc apOuntikéc mpaleg (mpoabean, agalpean, moAAamAadiaauo,
dualpean). Mpoagé€te to Bépa tne dailpeanc e to UNEV.

Mpayre éva mpdypaupa to omolo va dnuoupyel pia ypapkn dlemapn
Xxphotn, n omola Ba mepapPdvel 6Aa ta amapaltnta ypagkd atoixela
(eTéteg, medla €w0bdou, Koupmid), WOTe 0 XPHOTNG VA €lodyel [P
Oepuokpaaia ge kAlpaka KeAolou (C) kat pe t0 mMATNHA EVOC KOUUTILOU
auTh va petatpémetat g KAlpaka Papevact (F).

Znuelwon: F = (9/5)*C+32
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