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1 XAPAKTHPIETIKA KAI AOMEX EAET'XOY THX Python

2KOTOC

Ykomd¢ Tov KeParaiov gival 1 elcaymyn otn YA®ooo Tpoypappatiopod Python. Xto
Kepahato avtd Ba Ppeite cuviopo oTolyEla Yo TNV 10TOpia TNG YADOGOS KaOMS Kot
00Myieg Yo TNV €YKATAGTOCN TNG GTOV VIOAOYIGTH GOC. AKOUW, TO KEPAANLO TEPLEYEL
OAeg TIG TANpoQopieg OYETIKA HE TO KOPLOL YOPOKTNPIOTIKG TNG YADOOOG:
avayvoploTég Kol osopevuéveg AEEels, €icodog kot €£0d0¢ dedouévev amd TV

KOVGOAQ, OOUES EAEYYOV POTG KOl ETOVAANYNG, KAODS Kot aA@aptOunTiKd.

Ilpocdorkamueva omoteléouara
Otav 0o £xete peletnost To ke@AAao owto Ba pmopeite vau:
o yvopilete To KOPLO 1GTOPIKG GTOLYELD KO YopakTnplotikd tng Python,
o avayvopilete Tic ekdOoELg TG Python kot To xopaKTpLoTIKA TOVE,
e gykabiotdre v Python,
e ypnoponoteite 1o mepPdrriov avhmtvéng IDLE,
o yvopilete TIC KUPLEG 1ABIKAGIEG GLYYPOPNG KOl EKTEAECT|G KOOIKOA,

®  TEPLYPAPETE TOL KVPLO, YOPAKTNPIOTIKE EVOC Tpoyphupotog Python,

SloKpiveTE KO YPNCIUOTOLEITE TIG dOUEG EAEYYOV Kot ETAVAANYNG,

® YPNCUOTOLEITE TO AAPUPIOUNTIKE THG YADGGOG.

Evvoiec-KAgioia
e lotopia Python

Exdoceig Python

Eyxatdotaon Python

TOmot dedopévarv

EvtoAéc eléyyov pong

EvtoAég emavainyng

AlpapOuntika

Ewooywyixés IHapotnpnoeis
H Python eivon pa oOyypovn YA®GGO TPOYPAUUOTIGHOD TOV AVAKEL GTNV Kot yopio
TV YAwoomv cevapiov. H expdbnon g eivar edvkoln ko 6mwg Ba dgite petd

UEAETN TOL TOPOVTOG KEPOAAioV, B pmopeite vo YpAPETE QUECH KOl VO EKTEAEITE



TPOYPAUUOTO OTY] YADOGO AT, OPKEL vo ExeTe PACIKES YVAOOELS GTY YPNOT KOl GTOV
TPOYPUUUOTIGUO VTOAOYIGTOV. XTO POV KEPAAOO B0 ATOKTNGETE TN YVAOOT KO TIG
KavotnTeg mov ypetdlovtol yioo va dnpovpyeite o660 amAd mpoypdupote 660 Kot

oLVOETOTEPEG EPOPLOYES.

1.1 Iotopio kKo eKOOGELS

H onuovpyia e yAdocoag mpoypappatiopod Python Eexivinoe ota téAn g
dekaetiog Tov ‘80 amd tov OAAavod Guido von Rossum. H mpdtn gpedvion g
yAoooag £ywve to 1991 ko 1 ékdoon 1.0 kukAoedpnoe 1o 1994. H Python, mov mmpe
10 Ovopd TG amd TV opdoa Twv Bpetavov kopkov nboroidv Monty Python, givot
AOYIOUIKO OVOIKTOU KMOWKO Tov onuepa vrootnpiletar amd o peydin opdada
ebehovimv kat ivan eAevBepa d1abéoun oo to Idpvpa Python Software Foundation.

H wopo éxdoon 1tng yAoooag eivar ypapuévn oe yadwooo C. Avt)y tn otiyun
VIaPYoLV dV0 KOPLEG poég exddoemv g Python. H oepd tov ekddoemv 2.x amotedel
NV ToAOTEPT EKOOYN TNG, UE TEAgLTAlO GTN GEPE TNV £€KOOCN UE KMOKO aplfuod
2.7.6 mov wvkAo@opnoe to NoéuPpro tov 2013. H oepd 2.x eEaxorovbel va
vrootnpileTon yio AOYovs cuppatdtTnTo Kot VTOGTPIENG TOV AOYIoUIKOD TTov £)El
ypaotel NoM, oAdd ocdpeova pe to Topvua Python Software oev mpdkertan va
ocuveyioer n e&éMén ™e. H véa oepd 3.x amotelel 10 mopdv Kot 10 pEAAOV NG
YAoocag. H televtaio ékdoon g oepdg eivar n 3.4.0 mov kukAo@opnce tov Mdaptio
tov 2014. Tho va kataAdpete ™ OLvvoKn TS YAOooOS Kabmg Kot TV vrooTtnpiEn
oV O1004TEL, ONUEUDOGTE OTL 6TO HOVO 610 dtdotnua lavovdprog-Mdptiog 2014 Exouvv
NoN KukAopopnoet Tpelg ekd0Gelg TG: ot 3.3.4, 3.3.5 ko 1 tedevtaia 3.4.0.

Mo oA GuVNOIGUEVN TTPAKTIKY] OTIG EKOOCELS AOYIGUIKOV, €lval 1 dlaTnpnomn g
ovuPaTOTNTAG UE TIG TPONYOVUEVEG EKOOGELS, KAVOVAG TOV £XEL EYKATOAEIPOEL oTNV
nepintwon g Python. Ot ekddoeig 3.x dev eivan cvoppatéc pe tic ekdodoelg 2.x. H
amoOQoon ovt) ANEONKe amd Tov SMuovpyd NG YADGGCOS TPOKEWWEVOL VO Yivouv
aALOYEG OTOV LETAYAWMTTIOTH TTOV Ba TOV EACPAAMOOVY KAADTEPT] AEITOVPYIKOTNTO KO
BeAtidoelg mov drapopetikd dev Ba pmopovoay va yivouv. Ot d10popES aVAIEGH OTIG
V0 oelpés exdOcEMV gival OpKETES Kot GAAES elval TPOPAVEIS, Yo TopAdELyo ot
oLVTaEN TOV EVIOADV, eV dALES (100G Kot 01 CNUAVTIKOTEPES) OEV PaivovTal AUESA,
YL TOPASELY O, Ol EKOOGELS 3.X amofnkehovy OAa T AAPAPIOUNTIKE TG YAMDOOOG GE

popoen Unicode.



H yAdooa, mépav g KOplag £kdoong e, dwotifeton Kot 6 GAAEG VAOTOIOEL TOV
elvol YPOoUPEVEG O SLAPOPES YAMGGES TPOYPOULUUATIGHOD Kol cLUVEPYALOVTOL EYYEVAS
HE aVTEC, YOPIC Vo OmOKAEIETAL VO SIHAEITOVPYOVV KOt UE GAAES YADGGES HECO OO TIG
B1BAobnkeg mov drabéTovv:

e H Jython eivon pia Java - based éxdoon tng Python kot pmopet va ypnoyomom0ei
Yl VO GUVEPYOOTEL [IE KoK Java.

e H Iron Python eivor ypapupévn oe C# xot cuvepyaleton pe to mepifdriov .net tng
Microsoft.

e To PyPy givar éva mpdtlext mov vrootnpiydnke and v Evponaikny Evoon aAld
kot v Google. O mupnvag Tov gival ypappévog 6e €vo LTOGHVOAO NG 1d10G TG
Python.

Ye 6,1t pag apopd kot pe dedopévo OtL TOpa Eekvape va pdbovpe T yYAOooo, 1
emhoyn eivar pdAiov mpogoving: Bo ypnolomomoovpe TV TEAgvTaio £K60on TNg
oelpdg 3. v enduevn gvotnto Ba dovpe ™ ddkacio EMAOYNG TS KATAAANANG
€KO00MG Kl EYKATACTOONS TG YAMGGOS, GTOV VITOAOYIoTH Hoc. Nopitepa, og dovue
TO. KUPLOTEPO YOPAKTNPIOTIKG TNG, MOV HUTOPOVV VO GLUVOYIGTOLV GTo aKOA0LO
(Swaroop, 2005):

Avoiktég k@dowkac. H yAdooa dwtifetor dwpedv 1060 Yoo yprion 060 Kol GE
eninedo KMOKa. Omolog evolapépetal pmopel va Ppet Tov myoio KOOKA OA®V T®V
ekdoce®V amod T devbvvon http://python.org/ftp/python.

AnM. O kodwog Python eivor moAd kovid otnv ayyAiky yAOGGO YEYOvVOG TOV
eEac@aAilel YNAY AVOYVOGILOTNTA Kot EVKOALD GTNV ekpdOnom).

Yyniot emmédov. H Python avrkel otig Aeydpeveg YAOGGES GLYYPOUONS GEVOPI®OV
(scripting languages). Avto onuoivel 0Tt S100£TEL 1OYVPEC EVIOLEG LE TIC OTOIES O
TPOYPOUUOTIGTNG UTOPEL VO, VAOTOLEL TOV KDOOIKA TOV Ympig va acyoieital pe BEpata
omwg etvol N dtaxeipion pvnung, m vrepyeilion aplBuodv, K.At. Mg Tov tpdémo avtd, o
TPOYPOUUUOTIOTNG Utopel va 0TIdlEL 6TO TPOPANLO TOV £XEL VO EMADGEL KO Ol OTIG
101UTEPOTNTEG TNG YADOTAG TOV (PN GLUOTOLEL.

Tpéyer péom Agpunvevti). Ot TapadoclokéS YADGGES TPOYPOUUUOTIGHOD dlaféTouy
petaylwttiotry (Compiler) o omoiog petotpémer Tov mnycio k®OKO G€ SVOOIKO
(YAdooa pnyavng). H dadikacio autn g petayAdttiong mpémel vo. mponynoel g
ektéleonc tov mpoypdupatos. O kodwoc Python extedeitor péow depunvevt

(Interpreter). & avtd T0 LOVTELO, O TTIYOHOG KMOIKOG LETOTPEMETAL GE EVAV EVOLAUECO



KodKa (Yynelokmoikag, bytecode) mov o1n cvvéyeln ekTEAEITONL OO TNV EIKOVIKY
unyovr ¢ Python (Python Virtual Machine). To yeyovog avtd amoAldoocst tov
TPOYPOUUOTIOT] amd OEUATO TOV OPOPOLV GTN UETAYAMTTION, OTNV VIOPEN TOV
KOTAAANA®V BPAOONKOV K.AT., EVO TG TPOGHIdEL POPNTOTNTA.

®opnt). H oyedioon mov ypnoywomotel SepUNVELT] KOl EIKOVIKY] UnNyovn, Tnv
Kkafotd wavn vo ektedeiton oe dapopetikég mAateopues (Windows, Linux, Mac,
K.0.) yopic vo amorteital aAAayr] 6TOV KOJKA.

AvVTIKEIPEVOOTPEPNS 0ALG Kol AwrdikaoTiky). O mpoypoupatiot g umopel vo
yphyet gite kOO Paciopévo TS apyég TOv SUSIKAGTIKOD TPOYPOUULOTIGHOD 1|
KOk TAPpoG avtikeevootpedn. O dadikaotikog (Procedural Programming), 6rmg
KOl O OULYYEVIS TOL  OOUNUEVOG  TPOYPOUUATIGHOS, vmootnpiletor omd  TIg
Tapadootlakés YAmooes. Ta dedopéva kat ot dtadikaocieg, Tov emdpodv oe avtd, sival
Swywplopéva ko M enegepyacio yivetor péco omd GLVAPTAGELS TOV EMOPOVV TAV®
ota  dedopéva. O  avtikeyevootpepnc mpoypappatiopds  (Object  Oriented
Programming) otpilelt ™ Agrtovpyio TOLv ©TO AVTIKEIUEVO TTOL GLVOVLGLOVY TO
O0edopéval e TIC AEITOVPYIEC TOVG GE K OAOTNTA, 1| OTOi0. VAOTOIEITOL LE TN HOPOT|
KAAGEDV.

Yvvepyaowun pe direg yhoooes. Elvar duvoatdv va ypoetel k®OwoG o€ GAAES
YADGGEG Ko Vo ypnotporomBet oe por epappoyn mov ivon ypappévn oe Python, aAAdd
KOl AVTiIGTPOQaL.

O)o Ta Tapomdve, Egovv katactnoetl T YA®ooa Python pia amd tig dnpopiiéotepeg
YAOooeg mpoypoppaticpov. v Ewoéva 1.1 upmopeite va odeite 1 daypovikn
katdtaén g dnuogiiiag tg Python, 6mwg avty avagépestoan oto dgiktn TIOBE
(TIOBE Programming Community Index, www.tiobe.com).

Programming Language 2014 2009 2004 1999 1994 1989

[&]

1 b 2 1 1 1

(Visual) Basic

Python 8 6 " 3

JavaScript g g g

Perl 10 7 4 5 17

Lisp 14 19 15 14 B

Ewova 1.1: Awypovikn katdtoln dnuogidioc yAwoomv tpoypappaticpod (Www.tiobe.com)



Apastyprotnrta 1.1: EEokeimon pe ta yevika yopaktnplotikd e Python
1. Avalntiote oty ednvikny Wikipedia (Biimaidsia) ko dwofdote 10 dpbpo pe
titho  «Pythony. AwPdote ta deiypata kddka mov Oa Ppeite ekel ko
TPOCTOONOTE VO KATAVONGETE TN AELITOLPYIO TOVG.
2. Avalnmote oto Youtube tv avaptnon pe 0épo «Guido van Rossum on the
History of Python» ko deite v (to Pivieo eivon pueydAng ypovikng didpkelag,

aALG a&ilel va deite, TOLAGYIOTOV EMAEKTIKA, LEPIKE GNUELR TOV).

1.2 Eykoatdcotoon kot 1o wepifdiiov IDLE

O emionpoc dwktvokdg TOMOg G  YAwoooag Pploketar ot Sevbuvon
www.python.org. Amo exel Oo katefdoete v £€kdoon mov Toupldler pe ™V
TAATQOPLLO (VAKO KO AEITOVPYIKO GUGTILOL) TTOV PN GLULOTOLEITE.

H Python cuvodebel tic mepiocdtepeg eykataotdoelg Linux kot dev ypeidleton va
Kévete KATL MEPIGGOTEPO. AV YPNGUYOTOLEITE KATO0 AEITOLPYIKO GUGTNUA TNG
owoyévelag Linux, avoifte éva mapdBupo eVIOAOV Kol TANKTPOAOYNOTE TNV EVIOAY
“python” ot ypapuun evtoAmv. Oa deite 611 | Python amokpivetol Kot cog TEPVA 6TO
nepBdiov g, Xmv  amiBavn wepimtwon mwov dev  givol  €yKOTEGTNUEVT,
YPNOCLOTOMOTE TO EPYaAeio dlayeipiong AOYICUIKOV TOV SLOBETEL TO AEITOVPYIKO GOG,
Y10 VOL TNV €YKOTAGTNGETE.

INa ta Windows vrdpyovv extedéoipo mpoypaupota mov Oa katefdoete kor Oo
tpe€ete otov voroylot oag (Ewova 1.2). H dwdwacio eivor oo pe omoladnmote
dAA eykatdotaorn Aoyiopukob ota Windows. Agv ypeldletar va KAVETE KATOlES
wwitepeg emAoYEG, UMOPEITE Vo APNGETE TNV EYKOTAGTACT Vo 0AOKANpwOEl pe Tig
omoleg &£ opopuod emroyég oog divel. H yAdooca, otnv tumiky mepintmon
gykaliotator oe évav kat@hoyo g popeng C:\pythonXX o6mov XX o apbuog
éxdoomng. 'Etol, pumopeite va €xete £YKATACTACELS TEPIGCOTEPOV OO O EKOOGEWMV,
0mOTE OEV YPELALETAL QALOYT).

Downloads Documentation Community Success Stories Ne

All releases
Download for Windows

Source code
Python3.4.0  Python2.7.6

Windows
Not the OS you are looking for? Python can be used on 21

Mac OSX different operating systems and environments.

Other Platforms
License

Alternative Implementations

Ewova 1.2: Eykotdctaon Python - emloyn €kdoong
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IMa va ypayovue kddika Python, pmopovue va ¥pnoilomotcovE Vo 0TO100NTTOTE
amho kewevoypdgo (m.y. Notepad++). Qotdco, vmapyovv moAd mo eEelryuéva
gpyodeia, ta ohokAnpopéva tepiaiiovta avantuéng Aoyiopikod (IDE) mov mapéyovv
VANPEGIES CLYYPAPNG, EKTEAEONG Kol EKOCQUARATOONG Kddwka. H eykatdotoon g
Python mepthapfavet kot éva té€to10 epyareio (Ewova 1.3), mov éxet to dvoua IDLE
(Integrated DevelLopment Environment). EInueidote 011 T0 AOYIoUIKO 0LTO &gival

Ypoupévo og Yhwooa Python.

VideoSoft * [ Ju Python2.7

* [ Js Python3.3
illa FTP €I @ IDLE (Python GUT)
‘Reader | @ Module Docs . Quick Screen Capture
WMV to £7 Python (command line) , Rubyl183-pl25
su Siemeﬂlﬁ Python Manuals , SamLogic CD-Menu Creator 2006
stgum ﬁ] Uninstall Pythen . Santa Workshop

Ewova 1.3: To IDLE

To mepidirov IDLE eivor AMtd Ko 6€ mpdIN EMOPN GOG PEPVEL GE EVAL YDPO OOV
umopeite v ypayete to mpOTO oG TPOypappa. [IAnktporoynote tov k®doKo OV
PAémete oto [apaderypa 1.1, tnpavtag ™ popen mov PAEneTe (ekT0C, PEPaa, amd v
apiBunon mov givar yuo avapopd otig ypappés. o va mdte oty emduevn ypopun,
Totdte T0 TANKTPO enter.

Hapdderypa 1.1: To TpdTO HOG TPOYPOLLLLOL
To mpoypoppa mov akorovBel, (ntd amd 10 YPNoTN TO £TOG YEVVNONG TOL KO

vroloyiler v nAkia tov, pe aaipecn Tov £T0VG YEVVNONG OO TV TPEYOLGO XPOVIAL.

File Edit Format Run Options Windows Help
current year = 2014 #pdhte 1o Tpéyov £TOC
year of birth = input ("Etoc yivvnong: ")

age = current_year — int (year of birth) I File Edit Format Options  Windows
print ("Eico. ", age, "stov.")

current_yea|
year of bir] Python Shell

3ge = CUITS i Module Alt+X
print ("E

= pun Module  F5

2 ypoppun 1 dnAodvovpe po petafAntn pe ovopo current_year kot tng oivoupe Ty
2014. Mnopeite vo dmoete Omota Tiun 0éAete, avaroya pe 1o Tpéyov £tog. To cvpuporo
# mpooodopilel évapén oyxoriwv. O,1t ypaeetor HeTd ayvoeitar amd Tov dEpUNVELTN
Kol €YeL YPNOUOTNTA LOVO Y10 TOV TPOYPOUUUATIOTY] oL OofAlel Tov KMAKa. XN
ypouun 2 ypnotipomolovue TN ovvdptnon input mov dwbétet n Python yw va
epeavicovpe oty 000vn To GYETIKO PNVLLLO KOt VO ATOONKEVGOVLE TNV OTAVTOT| TOV
ypiotn ot petafint) year of birth. H evtoAr input dSwpPdler oe popen

aAQapOUNTIKOD Kol ETOUEVMG Y10 VO KAVOVUE TNV OQOIPEST OTN YPOUUN 3, TPpOTA



petoatpénovpe 1o year of birth og axépato (int). Télog, otn ypapun 4 ¥pnoiorotovue
TNV €VIOAN print yw vo gpeavicovpe oty oB6vn 10 amotéAecua, poli pe éva
KOTOTOTIGTIKO UVOLAL.

Mo vo exktedécete o mpdypappa, emkéyete Run/Run Module v matdte 1o mAniktpo
F5. Oa coc (ntoel TpdTa va 10 amodnkedoeTe. Anpiovpynote £vo paKeAo, OOV Gag
ebumnpetel kol amoOnkevote 10 apyeio. ‘Eva mpodypoupo Python cvvnBog £€xet
EMEKTAOT .py, EMOUEVOC Umopeite va To ovopdoete, m.y. programl.py. H extéieon

yivetar oto python shell, mov avoiyet avtoparta (Ewova 1.4).

ELIEER

File Edit Shell Debug Options Windows Help
Python 3.4.0 (v3.4.0:04£714765¢
tel)] on win3Z2

Type "copyright", "credits"™ or

o
Frr
Etog yévunong: 1953
Eloxt 21 stdv.
5> |

Ewéva 1.4: Extéleon kmdwka oto Python shell

Av 0 kodkag mepiEyel Aabn, tote o Python shell Ba cog supavicer unvopata,
Tapopon e avtd mov PAEnete oty Ewodva 1.5, 6mov £xovpe apopécet T LETATPOTN
TOmov omd aAPoplBuNTIKd o aképoto. AlaPdoTte TPOCEKTIKA TO W VLU, TNYOIVETE
GT YPOUUN OV GaG avagépel, dOopbmote kot matnote mdAl to FS yia va ektedeotel o
kddwag. [Mapatmpnote 6Tt ot ypappég 1 kot 2 eKTEAOVVTOL KAVOVIKE KOL TO UHVOLLO
AdBovg epeaviletal T otiyun mov mpdkeltal vo ekteAectel I ypauun 3 mov €yl o

npoPAnua. ‘Etot dovievet Evag diepunvevtnig (interpreter).

e Tt e IRl =ia e b
age = current_year - year_of birth
print ("EicoL ", age, "ctdav.")

FrF
Etog yévvnonc: 2000
Traceback (most recent call last):

File "C:/Users/gmav/Dropbox/YAhixd-Python/code/programl.py”, line 3, in <module
P

age = current_year - year_of birth

TypeError: unsupported operand t () for —: 'int' and 'str'
e

Ewéva 1.5: Mnvopata AdBovg amd v Python
1.3 Baowkd cvotatika ™G YA®ooag kot I/O amd tnv Koveolra
Oo mhpe TOpa vo SoVUE omd MO KOVTA TOV KMk Tov ypawyaue oto [apdostypo
1.1, ®ote va épbovpe 6 emapn pe o Pactkd YopaKTPIoTIKd ™S YAdooag Python.
"Eva. onpavtikd onpeio mov Ba mpémel vo tovicovpe, eivar o TpOTOG e TOV 0moio
Béher n Python va ypaoeete T1g o0pdoeg TV eVIOA®Y 6ToV KOOIKA cog. Xto [Tapaderypa
1.1 ot eviolég sivan ypappéveg o oe kabe ypopur. H ypaen piog eviodng ova

yYpopuun, dev eivor vmoypewtiky. Mmopeite va yphyete meplocOTEPEG EVIOAEG G0N
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ypopun, xopilovtdg Tig He 10 EAMANVIKO epoTNUaTKO (semicolon). Axkoua, dev Exovue
Kevd 1 tabs oty apyn KdOe ypapuns. Av apnoete £vo KEVO TNV 0Py LG YPOLUNG,

Ba deite 6t 1 Python dropaptopeton ko onuetdvel Adbog (Ewkdva 1.6).

—

File Edit Format Run [ SyntaxError

current year 3 XOV &T¢
ear of birtl VI ONC:

a — current 'Q. unexpected indent birth)

prixt ("Eiloca L]

Ewéva 1.6: AdBog oTig e50y£C TOL KDIKA

IN'\owooeg 6mwg n C ko M Java ypnowomoovv ta Cevydplo aykictpov yo va
dwyopiovov Tig opddes eviohmv (blocks). Ou ecoyéc pmaivouv omd TOV
TPOYPOUUOTIOT!] OTAG KOU HOVO Y10 KOADTEPT EUPAVIOT TOL KMOWKO, YWPIG Vo TIg
ypeleTal 0 HETAYAMTTIOTNG, O omoiog eAéyyel to dykiotpo. H Python, avti ya
dykiotpa ypnoomotel ¢ gooyés (indents). To mopdderypa, ov Bédovpe vo
ypMnoonomcovpe o vioin if (Ba v dodpe oty evotnra 1.4), 1d1e 01 EVTOAEG TTOL
nepapfPdvovtol péca otoug dvo KAAdoLg ™G Ba Tpémetl va £xovv TNV 1010 00T Kot
va Bpiokovtal mo péca amd 0,71t o1 YpaupeEg mov mepieyovy 1o if ko to else (Ewova
1.7). To ocvvioTOUEVO UNKOS TNG €00YNS Y Tov kKddwka Python eivar téooepelg
yopokmpeg (UnKog mov eivar opiopévo 1o tab otov IDLE) ko koAd eivor va 1o

axoAlovBovpe, TapOLO TOV dEV eVl VTOYPEDTIKO VO £XEL QLT TNV TIUN.

int main()
{
int x =1;
if (x==3) x =1
{ X == 3:
printf("x is 3\n"); print("x is 3")
printf ("second command in if\n"); print("&gt{gpn eVTIOAR oto 1f")
} .
else

print("x is not 3")
print ("deUtepn eVvioAn oto else™)
print ("Efw amnd tnv if..else™)

{
printf ("x is not 3\n");
printf ("second command in else\n");

}

printf("outside if..else");

Ewova 1.7: Zoykpion kodwka C pe Python
1.3.1 Metapintéc Kol ovOpATA AVOYVOPLETAOV
Onwc ovppaivel og OAeg T1g YADOoEG, £T01 ko 1) Python ypnowponotet petafAntég yio

va amodnkevoel dedopéva ot pviun. H avapopd otig petafintéc yivetar péocw tov



ovopatog tove. Ta ovopato Tov HETOPANTOV (avayvOploTES) TPEMEL VO VTTOKOVV
GTOVG aKOAOLOOVE KOVOVEG:

e ZymuoatiCoviot pe GLVIVAGHOVS YpoupdToV a..z, A..Z, apBuadv 0..9 kabdg Kot

NG KOTM TOOANG

* Aev mpémel va EeKvave amd aplOpd

*  Ymndpyel dtoupopomoinon neldv kot Keparoimv

*  Agv mpénel va givar decpevpévn AEEN

Ot deopevpéveg AéEelg éxovv €101k onuacio yo T YAMGGO KOl gV UTOPOLV VO

y¥pNoonomBodv amd Tov TPOYPOUUATIOT ] oG dvoua petofAnte. Xtnv Ewdva 1.8

BAémovpe TIg deopevpéveg AéEeic ¢ YAdooag Python (Python documentation, 2014).

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

Ewova 1.8: Ot dsopevpévec Aé€eig g Python

¥to TMopaderypa 1.1 ypnowonomoape t1c petaPAntég current_year, year of birth,
age. IlpocéEte o6t m Python dwpopomolel ta meld and 1o keparaio. Etol, ot
avayvoptotés NAME, Name, name avoa@Epovtal 6€ TPELS OLPOPETIKES UETAPANTES
(Béoeic ot pvaun). Xtic petafintég umopovpe va ovobétovpe otabepés TIES
(literals), m.y. oképato, OmmG KAvape otnv ovabeon ToL TPEYOVTOC £TOVC:
current_year = 2014, aALd kot adeoapOuntiko, m.x. myName = “George”. v apo
nepintwon n current_year Ba glvar TOmOL apBUdC, vd ot devtepn 11 myName TOToL
aAeoapOuntikd. Emedn o tomog kabopileton duvapikd Katd tnv eKTEAECT), LWTOPOVLLE
av ypeldletat, va avabétovpe 6to 1010 Ovopo UETOPANTNG OLPOPETIKOV TOHTOV TUUEG

péoa otov kmdika, (Ewova 1.9). Qot660 avto, yevikd, dev givar KAAT TPOKTIKT.

myVar = 2014 >>>
print (myvVar) 2014
myVar = "George" George
I:.:rr"_nt (myVar) >

T T T

Ewéva 1.9: AvaBeon tudv og petaPintég

Aoxknon 1.1: IMoteg and ta mopakdtom ovopaTo HETAPANTOV eivar £YKupa GOUPOVA
UE Tovg Kavoveg ovoudtmv e Python;

MyName FALSE One Variable
2ndClass False __grade
Serial# A a
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1.3.2 Tvmor dedopévov

H Python ypnoipomotel dvvopikn oMA®ON TUTOV KOl ETOUEVMOC OEV OMTOLTEL Vo
ONA®covpE vopitepa TIG LETAPANTEG Kot TOV TOTO TOVG, 0 omoiog kabopiletan katd TV
eKTéLEON TOL KDOIKA. Ot oNUavTIKOTEPOL POCIKOL TOTTOL SEQOUEVMV TNG YADGGOG Eiva:

Aoywkov tomov (bool). ITaipvouv tipéc True kon False. Av tig ypnoonomoovue o€
apOunTikég mapaotioelc, | True anotipdton o€ 1 ko False og 0.

Axéparor (int). O povog meplopiopdc oto péyefog tovg myalet omd T Uviun Tov
VTOAOYIOTY).

Agkadikoi kivntig vrodreotoiig (float). To gvpoc Twv aplBudv mov pmopei vo
amofnkevoet (o tétoto LeTaPfANT €aptdrtal and ™ YAOooH 6TV omoia £yl YpopTel
n Python (my. C, Java, C#). Eivar dedopévn m advvapio €vog LIoAOYloTH v
TOPOCTNOEL HE amdOAVTN aKpifela dekadtkovg aptBpovg Kot Tapopote TpofAnpaTa £xet
kot 1 Python, aAAd, ot cvvnbiopévn mepintmon, ot apiBpoi float enapkovv, apkel va
€yovpe KaTA vou 0Tl 01 GLYKPicElS neta&d Toug umopet va unv etvor akpiPeig, Aoy
GOAALATOV TPOGEYYIOTG.

Ytov [livaxa 1.1 pmopeite va deite T1g KupLOTEPEG TPAEELS avApesa og aplOunTKoHs
tomovg petafAntav. Otav ot TOTol ovTol GUUUETEXOVY GE APBUNTIKEG TOPUGTAGELS,
t6te 10 amotélecua vroloyiletan pe Pdon TV TPOTEPAOTNTO TV TPAEEWV, TOL
emiong PAEnovpe otov Iivoka 1.1.

Mivaxag 1.1: TIpotepardtnTa KUPLOTEP®V OPOUNTIKOV TEAEGTOV

potepardtnta | Xopporo Enreénynon

1 wx Yywon og dvvaun
/ Awipeon

2 * [ToAlamAaciaopuog
1 AKEPALO PEPOG dlaipeoNC
% YnoéAoumo aképaiag daipeong
+ [Ipdcbeon

3 - Aogaipeon

H amotipnon wog mapdotaong yivetar and apiotepd mpog to 0e€id. Metalh dvo
CLUVEYOUEVOV TEAECTOV TPOTA VToloyileton avtdg mov €xel TN  HEYOALTEPY
npotepototnTa. Ol Tapevhiécselc aALlalovy TV TPOTEPALOTNTO KOl LITOYPEMVOLV TNV
amotipumon vo. EEKVAoEL oo To e0mTEPIKO Tovg. o mapddetypa, n tapdotacn 3+6/2

dtver amotéleopa 6.0, apov 1 dwipeon mponyeitor g TpodSHeoN G, EVO 1 TOPAGTOCN



(3+6)/2 1oobtan pe 4.5 agov, Aoym g mapivieonc, Oa mponyndei n tpdcbeon. Av
Eyovpe apeiBorio yoo por ToPACTOCT, GUVIGTATOL VO YPNCLUOTOIOVUE TOPEVOECELS,
aKOpO Kol oV OgV XPELLOVTOL TPOYUATIKAL.

H Python pog diver obpopeg ovvatdtnreg avabeong TWoV o oplOunTikég
petaPAntés, 6mwg unopeite va deite oto [apdderypa 1.2, mov axolovel.

Hopdaderypa 1.2: AvaBeon oplOunTik®v TGOV o€ HETAPANTEG

Avabeon Eneénynon
x=12 Oéter x=12
X,¥y=3,5 O¢tel x=3 kot y=5
X=y=16.3 O¢ter x=16.3 ko1 y=16.3
X=y=2,6 Oétel x=(2,6) kot y=(2,6)
X=y=3,2,6 Oéterx =(3,2,6) kan y = (3,2,6)
Kodwkoag Amotédec o EKTEAEONG
x=12 12
print (x)
®x,v=3,5 3 5
print (x, v) 1l6.3 16.3
x=y=16.3 (2, ©) (2, 6)
print (x,v)
=2, 6 (3, 2, ©) (3, 2, 0©)
print (x,v)
x=v=3,2,06
print (x,v)

Aoknon 1.2: T'payte éva mpodypoppa mov Oo dwPaler 6o apBpovg amd To
TANKTPOAGY10 KoL TV omoimv Bo vroloyiletl To dBpoispa, TO YVOUEVO Kol T Sopopd
touc. To amotéhespa Oa eppaviletal otnv 0006vn.

Aoknon 1.3: T'payte éva mpdypappo mov Ba dafdcel tpelg opBuovs amd 1o
TANKTPOAOY10, Ba VTOAOYilel TO HEGO Opo TOLG Ko Bo ERPaVICEL TO AMOTEAEGUA, LE
KATOAANAO Pivoua.

AlpaprOpunTikd (str). Etvar axolovbieg amod yapoaktipec. o vo Tapactioovpe o
aApaplOuntikn otabepd ypnoipomolovue eite povd eite SmAd elcaywywkd. Av 1o
aAQaplOUNTIKO TTEPLEYEL LOVA EICAYMYIKA MG TUNHO TOV, TOTE TO PBdlovue g OUTAL,
evo av mepl€yel Suthd, to Balovpe oe pLovd.

Axépo, pmopovue vo meptAdfovpe o€ aAQAPOUNTIKO TOVG EWOIKOVG YOPUKTNPES
(6mwg ot \n kar \t wov givor aAlayn ypouung kot tab avtiotoyya) Baloviac vmpitepo
TOV YOPaKTNPA dapLYNG oV lval 1 avamoon dwaipeon (backslash). Ztnv mepintmon
ov Béhovpe va Exovpe aAPapOUNTIKO oL Bol EKTEIVETAL OE TEPIGGATEPES TNG UIOG

YPOLUUES, XPNOOTOOVUE TPITAG HOVE 1] TPITAL SuTAd el ywywkd. Xtnv Ewova 1.10
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umopeite va Ogite HePIKA AmAG TOPASEIYUOTO ¥PNONG TOV QAPAPIOUNTIKAOV, EVED GTNV

evomta 1.4 0o S00UE AvaAVTIKOTEPO TIC KUPLEG AEITOVPYIES TOVG,.

print ("XpnoipomoioUue dLTAK € Looyey LK&") XpnoiLponoLoUpe O LIAG €LOCYQY LKG
print ('f) pové eilooywyLk&') N Hova £Looywy LKE
print ("Av mepléyer 'wovd', 1o P&lw ce dLOAG") |AV mEpLExel "povd', To P&lw Of OLIAX
print ("koL oviioTpopoa "dLOAG" ufoo ce povd') |Kol aviloTpopa "dLmA&" péoo o pové
print ("Moopd koL ue backslash, m.y. \'" \" ") |Mmop® kKoL pe backslash, m.y. ' "
print ("""TpLOAd £Lo0yRY LK TP LOAG £lLooywy LKE

Yo Mopandve ord Lo YPoppi\n yio nopondve omnd pLo YPOURD

1o \\n gival véa ypopun""™)

1o \n givol Véo ypouur

Ewéva 1.10: IMapadeiypata epgdviong aApapOuntikdv otabepmv

Onwg €povpe MoN ot (m.y. IHopdderypa 1.1), n €€odog dedopévmv 6TV KOveora
yiveton pe 1 ovvaptnon print(). [oapadetypata g evtoAng print() €idape kol oV
Ewova 1.10. H print() gpeaviler 6,11 mepiéyel péca oty mapévheon (opiopata) Kot
OTN GLVEYXELN PETAKIVEL TOV KEPGOPO oTNV €MOUEVT Ypapuuny. Mmopodue vo Balovpe
TEPLOCOTEPA TOV £VOG opicpaTa o onoio umopet va elvan ko apBpoi. Av ta opicpota
yopilovtor pe kéupo, tote avdpesd tovg N print epeaviCel éva kevod, evad av avti yo
Koppa yopiCovran pe + 101e Tt opiopata gpeaviCovron yopic kopio Tapepfoin dAiwv
yopaxtnpov. H ektédleon g evioAng ympig Optopa oty mapévieon, omid apiver po
KEVH ypapLp.

H ovvapmon input() ypnoomoteitan yio £16080 d£00UEVOV OO TNV KOVGOAQ, EVD
umopel va meptéyel alpaplOuntikd opiopa péoa otnv mapévleon, orote to REavilel
KOl GTT] GUVEYELN TEPLUEVEL Yol VOL SLOPACEL TNV 10000 TOL YPNOTN.

Mapaderypa 1.3: Xpnoeig g evroing print()

— mn mn .
name = "Peter Hi Peter how are you?
print ("H1",name, "how are vyou?") |gjipPeterhow are you?
Iprint("Hi"+name+"how are you?") |ss>

Aoxnon 1.4: I'payte £va Tpoypappo wov Ba mepiéyetl 600 akpiPdg evtoA&g print, Tov
Ba eppaviCovv avtictoryo otnv 006vN To TOPAKATO UNVOLOTO:
1" To cOuPolro \n givar 0 e181KOC YOPOKTAPAG AAANYNS YPOUUNG KO
70 cOpPoro \t ivar 0 €101KOG YopaKTHPOS Yia TO tab.
2" Avoién,
Kolokaipt,
DOOwvoOT®pPO,
XeyWwmvo.

1.4 AlooprOpntikd

Mmnopeite vo PAénete ta ahpopBuntikd g Python cav wivakeg yapokmpwv, 6Tov

T0 TP®TO oTowEio (0 TMPMTOG YapokTNPog) £xel ogiktn undév. 'Etol, pmopeite va



AVOPEPESTE GE EVO GUYKEKPIUEVO YOPOKTNPO TOL GAPAPIOUNTIKOD YPNGILOTOIDOVTAG
TIC OYKOAEG KOl LEGOL TOV OVTIOTOLYO aKEPOALO OETIKTY.
Hapaderypa 1.4: ahpapBuntiKd Kot SEIKTEG XOUPOKTHPOV
‘Eoto 10 akpapBuntikdé myString = "Python rocks"”. To pnkog tov eivar dddeka

YopaKTNPeS (LETPApE Kot T KEVAL dlaoTNUaT). AgiTE GTNV €IKOVO TOL 0KOAOLOEL TG
umopovpe vo avapepfode 6e OTO0V YoPaKTHP ETBVUOVLE, LECH TOV JEIKTT.

myString = "Python rocks”™ T

print (myString) thon rocks

print (myString[0], myString[10]) Dk
— = |

AoV 10 aAPapOUNTIKO £xEl UNKOG SMOEKD, O OEIKTNG £XEL £YKVPT TN OAVAUESH GTO
0 kot oto 11, omwg pmopeite va oeite ommv Ewodva 1.11. H mpoomdbei va
avapepBodue oe delktn ekTdC TOV opimv, Ba &xel cav amotéleoua pnvopa Adbovc:

IndexError: string index out of range

myString [P |y | t|h|o|n riolc|k|s
Astene |0 | 1|2 |3|als5|6|7]|8|9|10/11

Ewoévo 1.11: AApopOuntikd Kot deikTeg opaKkInpmv

Ta aAeoapiOuntiké g Python givar apetdfinta (immutable). Avtd onuaiver 6Tt and
™ otiyun mov o dnovpynoovpe éva string, avtd dev pmopel va tpomomoinfel. Av
dokaoete otov kmoka tov Ilapadeiypoatog 1.4 va oArdEete v Tiun €vog
yapoxktipa, m.y. myString[10] = "W", avto Oa £xel cav amotélespo pvopa Adbovg.
®a dovue Alyo mapokdTed pror AOoM 6To «TPOPANUOY OVTO, GPOD HEAETNICOVUE TIG
Aertovpyie TV aAQOPIOUNTIKAOV, TOL HOG TAPEXOVTUL HECH TOV OEIKTOV.

H ypnom dewtdv ota adeapuntikd g Python dev meplopileton otn Asttovpyio
mov gidape oto [Mapdderypa 1.4. Mropodpe va Kédvovpe ToAD TEPIGGOTEPO TPAYLOTAL,
7oL Ba T SOV E APECHOS TOPOL.

<string> [start : stop] To uépog tov <string> amd to deiktn start uéypt kat to

dgikn stop-1

<string> [start : ] To uépog tov <string> amd to deiktn start uéypt kat to
TEAOG TOV aAQOPIOUNTIKOD

<string> [ : stop] To puépog tov <string> and v apyn péyPL kot to deik
stop-1

<string> [ : ] Olo o <string>
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Mopddcrypa 1.5: Asttovpyieg dKT®OV GE OAPOPIOUNTIKA

myString = "Python r: s

print (mysString[3:61) hon

print (myString[3: 1) hon rocks

print (myString[ :4]) Pyth

print (myString|[ 1) Python rocks
e

O deikteg pmopel va eival Kot opynTikol. XTnv TEPIMTOON 0VTH, £XOVUE TIC
axoAovBec Aettovpyieg:

<string> [-X] O X-67T0¢ YOpoKTHPAG, LETPOVTOG 0o 6e&1d (X>0)

<string> [-x : ] Ot X televToiol YopoKTHPES

<string> [:-x] OM\ot €KTOG Ao TOVE TEAEVTOIOVG X YAPOKTIPES

Mapadsrypa 1.5: Aettovpyiec apynTIKOV SEIKTOV G OAPAPIOUNTIKA

myString = "Python rocks"™ S

print (myString[-2]) k

print (myString[-3: 1) cks

print (myString[ :-4]) Python r
>33 |

Onwg simope, to odeapOuntika g Python eivon apetapinta. Tlog, emopévac,
pumopovpe va aArdEove Eva adpaplOunTtikd; Mia Avor eivar va dnpiovpyncovue va
V€0, TPOTOTOIMVTOG TOVG YOPUKTIPEG TOV EMOVLOVLLE.

Mapaderypa 1.6: tpomonoinon aApaplOunTikon

myString = "pPython rocks" SR

print (myString) Pvthon rocks
myString = myString[0:101+ "W" + myString[ll:] Python rocWs
print (myString) e I

1o [Moapdoderypa 1.6 o teheotig + Kavel ) cvvévaon. Kdyape toug déka mpdToLg
YOPOAKTNPES TOV OPYIKOD OAPAPOUNTIKOD oL BEAOLUIE VO KpaThoOoLUE (JEIKTEG aTO
undév g kot evvéa), avtikataothoape tov 11° yapaktipo (deiktng 10) ko oto téhog

npocOicape Tovug vororovg (tov 12°), mov £xet deiktn 11.

myString ——p [p[y|[t|hfo|n| [rlofc|k]s]

W’MOMM
T

myString ——p [p|y| t|h|lo|n| [r]olc|w|s]|

Ewéva 1.12: Adpop®untikd kot dtoygipion pvnung



H dwdkacio mov viomomoape oto Ilapddetypa 1.6 pumopel va mopactadel Ommg
PAémete omv Ewova 1.12. Mmopeite va katardpete koAlvtepo T otodikocio, ov
okeQtelte OTL N petoPAnTy myString delyvel e évo yOPO GTN UVAUN, GTOV OmOi0
Bpioketar to oA@apOunTikd. H ypapp 3 tov KddKa Onuovpyel €va véo

aApaplBunTikd otn pviun, Balovrag to deiktn myString va 0gi&el o€ avTO.

Aoxnon 1.5: I'payte éva mpdypoppa wov Oa dafalel To dvoua Kol 1o EMOVLIO GaG
Kot Ba dnpovpyet éva ahaplBunTikd pe ta apyikd cag, yoplopéva pe teleies. T
apadetypa av o dvoua givon [étpog kot 1o enmdvopo Nucoddov, Oa gpeaviCet ITN.

141 Boaowkég ovvapToES 0AQPOPLOUNTIKOV

myv evémra avt, Bo dovpe pepKES oNUOVTIKEG GLUVAPTNGELS (LeBOdOVS) OV
napéxel  Python ya v dayeipion aApoplOuntikov.

A. len (<string>) Emotpépetl to ufkog tov ah@aptduntikod opiopatog. ENUEIDOTE
ot len pmopet va ypnoyomondel Kot 6e GAAOVE TOTTOVG dESOUEVOV EKTOG TOV string
(ITAerddec, Aloteg ko Aegucd mov Ba Ta dove OAa oto Kepdrato 2).

Hapaderypa 1.7: n cuvapnon len()

myString = "Python rocks"
print ("The length of string “""4myString+"\" is",len(myString))

>
The length of string "Python rocks™ is 12
P

B. <stringl>.find(<string2>) Yayvelr oto <stringl> yio va Bpet to <string2> kot
emotpépel T B€om (deikTn) TG TPAOTNG TAVTIONG. AV dgv PpeL TAVTION, EmOTPEPEL -1.

Hapaderypa 1.8: n pnéBodog find()

demoString = 'n vioooo KoOxxoho dev £¥El Kol XKOKKoA TooKi{eL'
index = demoString.find('xdoxxoho')
index == -1:

print ("Search word not found")

print ("Search word found starting at", index)
3>
Search word found starting at 9
>>> |
Tnv eviod if Ba v Odovpe oty emnduevn evoOTNT, OAAG TIOTEVOLUE OLV
dvokoAievtiKate va kataAdfete T Aoyikr tov [Tapadeiypatog 1.8.
I'. <stringl>.find(<string2>, <number>) Wayvel oto <stringl> EexvdvTag omd T
Béom <number> yia va Bpet 10 <string2>. Emotpépet to deiktn pe ) 0o g TpdTng

TavTiong M -1 av dev Ppet TawTion.
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A. str.format() Mopeonotel apOpodc ko argapduntikd. H kdpla epapuoyn mg
yivetal 6T TEPUTOGELS 600V, Y10 TOPAOELY LN GE GLVOVOCUO LE TNV EVTOAN print(),
aALG ovTO dev givorl amapaitnto, onwe pmopeite va deite oto Iapaderypa 1.9, dmov
dnuovpyovpe Eva aAPapOUNTIKO e dSuVapKO TPOTO.

Hoapdaderypa 1.9: dnuovpyio adpaptBuntikod pe v format()

strl = '"this 1is a-e*zal"h_e-

strZ2 = strl. format('-:ma--', bu good one')

print (str2) / /
F

this 1is aexamplelbut a good onel

>33 |

Onwg pmopeite va  dgite, o «kodwkog Omuovpyel 10  oAoplOunTiKd  str2
YPNOILOTOIOVTAG O TPOTLTO TO strl pe B€c€1g o1 omoieg maipvouy TIHEG e SVVOUIKO
tpomo. Or Béoelg mapiotdvovtor pe Cevyn aykvAdv kot oto Opiopa ¢ format Oa
TpENEL v, TEPIAAPAvVOVTOL 1I64pBa avTikeipeva TOv Ba TIG AVTIKATAGTHGOLV.

Méoa ota dyKioTpo, UTopovpE Vo BdAovpe aképatovg aptBpods Tov sivol SEIKTES Yo
t0 Opopo tng format. Ttnv mepimtwon avty, t0 dyKiotpo avtikabictoton pe To
avtiotoryo Opopo mov Ppioketar omn BEomn mov deiyver o deiktng. Evoliaxtikd,
UTOPOVUE VO XPNCLLOTOMGOVUE OVOLOTA TNG EMAOYNG HOG Yo KABe dykiotpo-0éom

avtikotdotoaonc. To Tlapaderypa 1.10 Ba cag dmoel va katahdPete Tig Asttovpyieg

OLTEG.
HMapaderypa 1.10: format() pe deikteg Ko ovopata BEong
print ("H {0} kot n {1} eivar Hoeipor".format ("Euponn", "T«OLu ))
print ("H {1} koL n {0} eivol Hoeipol".format ("Evupdnn", "Acia™))
print ("H {contl} koL n {cont2} eivol Hneipol".format (contl="Acia",cont2="Eupann"
|

H Euponn kot n Acoilo eivoal Hoeipol
H Acio koL n Euponn eivoal Hoetipol
H Acia koL n Euponn eivoal Hoeipol
>>> |

H format() éyer ko aAlec, TOAAEG duvatOTNTEG Kol 1) KAAvyN NG Eepedyel and 10
mAaic1o ToV TapdVTOS GVYYPaupatos. o mapddetypa, pwropet va ypnoipomonel yio
popeonoinom aplumv pe Toug Tpocdloptotés f kot d yio dekadikovg Kot akepaiovg,
avTicToyO.

Mopdaderypa 1.11: n format yio popeomoinon apBumv
> ypopuun 2 ovoeepopacte 000 @opég oto 1010 OpIGua, 0w Qaivetol omd TO

OglkTn UNoév oV VIAPYEL KOl GTO dVO AYKIGTPA. XTO OEVTEPO AYKIOTPO, {NTANE VO



poppomondei o dekadikOg num pe TPocEyyion 4 dekadikd ynoeio. Xtn ypouun 3 kot
oA To Oekadkd givorn T€ooepa, aALA (nTdpe 0 aptBpdS va ypopTel 6€ GUVOAKE dEKA
Béoelg, evd ot ypapp 6 LOPPOTOOVUE TNV gUEAvVIon akepaiov, Palovidc tov va

maoel yopo 10 yapoktmpwv.

1 num=3.12391

2 print("{@} rounded to 4 decimal digits:{@:.4f}".format(num))

3 num=3.12399

4 print("{e} rounded to 4 decimal digits:{@:1@.4f}".format(num))

5 num=12

& print("{@} printed with format specifier :{@:1ed}".format(num))
3.12391 rounded to 4 decimal digits:3.1239
3.12399 rounded to 4 decimal digits: 3.1240
12 printed with format specifier : 12

1.5 Aopég eréyyov
211c dopég edéyyov mepthapPavovtal 1 if wov eivor n evioA Aqyng amopdcemv Kot
EAEYYOVL PONG TOL KMIKO Kot ot evtoAég for kar while mov eivor ot evtolég

enovainyng g Python.

1.5.1 H evrory if

Ytov [Mivaka 1.2 BAEmovpe T yevikn ohvtaén g evioing if, mov givar n akdriovdn:

Mivaxag 1.2: T'evikn obvtogn eviolng if ko Topdderypa

if <cuvOnkn1>: if noOfPages == 0:
<gvtoAn 1> print(“Document is empty””)
<gvtoAn2> flag = False
............ elif noOfPages > O:
elif <cuvOnkn2>: print(“Document is not empty”)
<gvTOAN3> flag == True
<gvtoan4> else:
............ print(“Wrong number of pages”)
else: print(“This is outside if”)
<gvton5>
<gvtoAn6>

<evtoA£g ekTOC TOL 1f>

H oqloon if mapovoidletar pudévo par gopd, eved pmopovue va Egovpe o6co elif
ypedlovran (uéypt katl Kavéva). To else ivon mpoarpetikd kol umopel vor eivar péypt
éva. Metd 1 ovvOnkn tov if ko petd 1o else axolovBel dvo-kdtm TEAElN.
[Mopatmpnote 115 €c0yéc mov kabopilovv Tig opddeg eviohdv. Ocot €xete YvOOELS
GAL®V YAOGOOV TPOYPAULOTIGHOV, OTtmg C, Java, C++ K.Am. Ba Tapatnprioote 6Tt oev
YPNOOTOOVVTOL AYKIGTPO, OAAL 1 AETOLPYIKOTNTA TOLG aviikadicToTol OO TIC

€60YEC.
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>mv Ewova 1.13 BAénete éva moapdoetypa g xpnong g if. [Iépav g cvvtaéng
TNG EVTOANG, WTOPEITE Vo, OEITE KO LEPTKE KOVOUPYLO TTPAYUOTO: X T OEVTEPT YPOLLUN
dwpalovpe ™ petapinty sys.platform kot v amobnkedovpe ot petafint os. H
petafAnt) avty meptlapPavetor ot PPAodnkn sys, TV omoio KAVOLUE ElG0YWYN
0TO TTPOYPAUId pog pe v evioAn import, mov PAémete ot ypouun 1. H pébodog
str.startswith() emotpépel True av 10 str apyilel amd 10 OAPAPIOUNTIKO 7OV NG
Balovpe g Opwopo, olapopetikd emotpépet False. H teAdevtaio evtoAn print
Bpioketan ektog TOV if, TPAYHO TOL PaiveTol omd TV E00YN TNG.

SVS

o5 = sys.platform
os5.s5tartswith ("win"):
print {("To AfiLioupyLxd cog oUothua £ivar Windows™)
print ("To AfitoupyLxd oog cUcthnua dev givar Windows™)
print {os)

Ewova 1.13: TTapaderypa if - eicayoyn BifAodnikng
Y1ic evrorég if adAd Kot 6mov oAAOD VIAPYOLV AOYIKES GUVONKEG, HmopoVUE vo
YPNOCLOTOCOVUE TOVG AoYIKoVG Teleotéc. Xtov [livaka 1.3 pmopeite va deite tovg
KLUPLOTEPOLS AOYIKOVG TEAEGTEG.

Mivaxag 1.3: Aoyucol tehecTég

< Miwkpotepo amd

> Meyolvtepo amod

<= Mukpotepo 1| i6o

>= Meyolvtepo 1 ico

== ‘Eleyyog yio 160t t0
1= Aldpopo

not Aoy apvnon (o)
and Aoy ovlevén (ko)
or Aoy 016levén (M)

Y10 mopddetypo mTov aKoAovbel ypnoomolovpe GHVOETN AOYIKY] GLVONKN Kot TN
puébodo format yio va pop@omotjcovpe v ££000.
Moapdderypa 1.12: Evrodn if kot Aoyikol tedeotég
M tAepoviky| etarpeion vToAoyilel To AoYaplacHd evOg cuVIPOUNTH OC £ENG: Yo
ta TpdTa 200 Aemtd opdiag n ypéwon eivan 0,022 gupd avd Aentod. Na to emdpeva
200 Aemtd (amd 201 péypt 400) n ypéwon givar 0,015 evpd avd Aemtd Ko ylo To TEPAYV
tov Tpateov 400 Aentov 1 ypéwon givor 0,012 gvpd avd Aemntd. To mpdypoppo mov

axolovBei, draPdlel To ¥pdvo opdiog evoc cuvopount Kot vIToAoYilet T ypEwon.



minutes = int (input{"Adcts To ¥pdvo oprAicg: "))
minutes <= 200:
ill = minutes * 0.022
minutes > 200 minutes <= 400:
bill = 200 * 0.022 4+ (minutes - 200)* 0.01%
minutes > 400;:
bill = 200 * 0.022 + 200 * 0.015 + (minutes - 400)* 0.012
print ("0 lovyoplLoudg civar {:6.2f} cupa”.format(bill))

1.5.2 H evroiy for

Mo Wwitepa ypnotun ocvvaptnon mov mopéyet n Python eivor n range(). Tnv
ava@épovpe €00 d1OTL Ppiokel peydAn epoproyn oty eviodn emovéinymng for. Ot
ONUAVTIKOTEPEG dLVATOTNTEG TNG GLVAPTNONG range() eival ot akoAlovOeg:

A. range (n) O n givan axépatoc apBuds. H cvvaptnon emotpépet ) Aota (Mo
akolovbin) axepaionv amd o 0 péypt Kot to n-1.

B. range (m, n) Ot m, n axépatot. Emiotpépet T Aot Tov akepaiov and to m péypt
Kot to n-1.

A. range (m, n, K) Ot m, n, k elvau axépaior. Emotpépel ™ Aiota tov aplbudv
avépeca oe m ko n-1 pe Prjpa k.

‘Exovtag det 1 ovvaptnon range(), mape tdpo vo. dOVUE TN YEVIKY obvtadn g

evtong for:
IMivoxag 1.4: Tevikn ovvtaén evtoing for kot mapdderypa
for <petaPAnti> Iin <axolovOio> print("TIpomaideia Tov 9™)
<gvtoAn 1> for i in range(10):
<gvtoln2> print("{0} x 9 = {1}".format(i,i*9))

........... print("Téhoc")
<evtolég ektog Tov for>

H evrol for €yer moAd mepiocdTEPEg dvvaTOHTNTEG Od TV oA amopifunon mov
gldote 0TO TOPATAVE TapAdELypa. Oa Tig ekTunoete 0tav, oto Kepdhoto 2 udbete tig
Aloteg Kot Tig AAAeC dopég dedopévmv g Python. Xto mapdderypo mov axolovdei, o
Kddwag dtofaletl o TpoTact amd TV KOVGOAW, SOmEPVE EVOV-EVOV TOVG OLPOKTIPES
™G kol eueavifel oe o ypouun povo tovg keeoaiaiovc. ITlapoatnpnote mog
eumodilovpe v print va aAAEEEL KEVI YPOUUN.

Mapaderypa 1.13: EvroAn for kot didtpeén adpopiOunticon

sentence = input ("Enter a phrase:™)
letter sentence:
letter.isupper(): print(letter,end="")

Enter a phrase:I am learning Python. I Like it!
TPTL
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1.5.3 H evroi while

H yeviki odvtoén g evioing while gaivetat otov Iivoka 1.5.

Mivaxog 1.5: T'evikn obvraén evtoing while xat topdderypa

while <cuvOnkn>: num = int (input("Adote apBuovg, 0 yio téhog: "))
<gvto1> sum = 0;
<gVTOAN2> while num !=0:
............. sum +=num

<evtoAég ektdg Tov While> num = int(input())

print("To ovvolo givan {:.3f}".format(sum))

Y10 mopaderypa, owPalovpe apBuodc péxplg 6tov va dobel to Pndév mov
onuatodotel to T€hog g €160d0v. To mpodypappa abpoilel tovg apBuods kot 6to
téhog eppavilel To dBpoioua.

H emavédinyn otapoatd otov n cuvOnkn amotyundei oe False. Eivatw onupoavtikd va
opovtilovpe mote kdmow amd TIG EVIOAEG PEGO OTO Ppoyyo TG EMOVOANYNG Vo
tpomonotlel T cuvONKN. Mo GAAN TPOGEYYIoT Elval VO YPTGLLOTOGOVLLE TNV EVIOAN
break, 6nmg pmopeite va deite oto [oapaderypo 1.14.

Hoapdderypa 1.14: Atépuav Bpdyyog kot evtoin break

= ] i "AdoTe apLupovdg, 0 yio Téhog: M . . .
mam int (input( ore @ HOUC, Yo TEAOG )) AdcTte apLduoltg, 0 yioe TéEhog: 2
sum = 0; 3
’ 4
num == 0: 5
sum +=num
= int (input () °
. nuT_ ot lrnput e To oUvoho cilvor 14.000
print ("To oUvoho civar {:.3£}".format (sum))

1.5.4 Alheg SuvaTOTNTES TOV SOPOV ELEYYOV

O evtolég emavaAnyng UmopoHv va, GuvovasTOVV pE TIG EVTOAEG break, continue Ko
pass.

break. H evtoAn break otopatd tnv extéleon pog ETAvVOANTTIKNG Sl0d1kaciog, 6T
eidape oto [apdaoderypa 1.14.

continue. Inyaivel oto emdpuevo Prina evog Bpdyyov.

pass. Eivot m «evy &vtoAn, mov 0Oev KAvel Ttimote. Mmopovpe va Vv
ypnowonomoovpe o€ éva If av og évav amd Tovg 6o KAAGoLG Tov dev Bélovue va
yiver kapia emeepyooia.

Ot Bpdyyor eravéinyng for kot while propovv va cvvtayBovv pe else. O Kddkog
mov mepapPavetor oto else exteheitan, Yoo pev 1o for dtav tEAEIOOOLV O
emovaAnyeLs, ywo de to while dtav n cuvinkmn oto yivel yevdnc. IlpotimdOBeon kot oTIg

000 TEPIMTOGELS Etvar Vo Unv €xel O10KOTEL 1] EKTEAEGT LE TNV EVTOAN| break.



Hoapdoerypa 1.15: EvtoAn pass

# sppovilsl Shoug ToUQ YOUPOKTHOEC EXIOC TwV OpLopdv
str=input ("enter a string:")
ch str:
ch.isdigit():
: print (ch,end="")

1o [Mopaderypa 1.16 mov akorovbel, vroAoyilovue Tig TeTpaywvikég pileg péxpt 10
aplpov, epdoov givar Betucol. [apatnpnote 6TL kdvovpe import ™ PiAoOMkn math,
YL Vo UTopovUE Vo ypnotlpomotoovpe T péEBodo sqrt() mov vmoAoyiler v
teTpayovikn pia.

Mapaderypa 1.16: Evioin continue

funocroyileL tnv Tetpoavevikl pldio 10 ocpLdpav
fov o cplBpde flval apvnIlROg, SLaBfd&lsl Tov smduswvo
math
i range (1,11):
x = float(input("enter a number:™))
x < 0: ; #9 xoL pass

:print ("Square root is ",math.sqrt (x))

1o [Mopdaderypo 1.17 to else Ba ektedeotel povo av dev mAnkTporoynel apvnTikoc

apOuog. Av d00el apvntikog, o Bpdyyoc tepuatiletl pe break ko emopévog to else dev

eKTeEAELTOL.
Mapadevypa 1.17: for .. else
math
i range (1,11) :
x = float(input ("enter a number:"))
®= < 0: ;

:print ("Sgquare root is ",math.sgrt (x))
: print ("for ended normally, no negative numbers found™)

Aoxknon 1.6: I'pdyte éva mpodypappa mov Bo droPdler and 10 TANKTPOAOYO Evav
axépato appo kot Oa e&etalet av dwopeitar akpPdg pe 1o dfpotoua TV Yneimv Tov
(Yrodeien: petatpéyte tov aplBud oe adpoaplOuntikd ko gpyoocteite pe kibe €va
ynoio tov).

Aoxknon 1.7: I'payte éva mpoypappa mov Bo dwfdler tpelg apBuovc kot Oa
epeavifel To peyoAvtepo.

Aoxnon 1.8: I'payrte éva mpdypappa wov Ba drafdler ap1Buovg kot Bo vroroyilel To
péco 6po toug. To mAnBog TV apBudv Ba To divel 0 xpRoTNS STV aPYN.

Aoxknon 1.9: I'payte £éva mpoypappa mov Oo dwpPdaler po mpdtaocn (éva
aApoplOuntikd) wor €vov yopoktipa. To mpodypappo Bo petpd mwOGES QOPEG
EUEVICETOL O YOPUKTPOS LEGH GTO OAPOPIOUNTIKO.

Aoxnon 1.10: 'Evag deopog (link) ot yAdcoca HTML €yet ) popon

<a href = "URL" &A\eg etikéteg > Keipevo deopon </a>

Ipayte éva mpodypappa mov Ba drafalet Evav tétoto deopod kot Oa e&aydyst to URL.

IMa mopdoetypa, av 1 elcodog elval

<a href="http://www.ekdd.com/" target="_blank">EKAAA</a>

To mpdypappa Oa epeavilet: http://www.ekdd.gr
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IFAQYXXAPI

AleppnvevTig: éva TpOypoppo OV moipvel Gov €16000 HO-pio EVTOAN €VOg
TPOYPAUUOTOC TNV EAEYYEL, TNV UETOTPENEL GE YADGGO UNYOVIG KOL TNV EKTEAEL

MeToyloTTioTiG: £vo TPOYPOALLO TOV OEXETOL TOV TTNYAio KOJKO ¢ €{00d0, TOV
ELEYYEL KO TOV UETATPETEL GE EKTEAEGIUN YADGGO UNYOVIG.

Ynoewokddwkag (bytecode): o evoldpuecog KMOKAG TOV TAPEYOLY TOAAEG GUYYPOVES
YADGGES TPOYPOUUUATIGHOV. O KMOKOG amevBhveTal 6€ Lol aPnPNUEVN VITAOYIOTIKY

TAOTOOPLLO KO EKTEAEITOL GTOV TOTIKO VTOAOYIGTH HECH OO 0L ELKOVIKT] LNYOVT.
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2 TPOHI'MENA XAPAKTHPIXTIKA THX TAQXYXAX

2KOTOC

>Komdg Tov KEPaAaiov ivar 1 MOEIEN TOV PACIKMOV OU®DY OEOOUEVMV TOL TOPEYEL
n Python yw v avarapdotacn tov TANpoeopldv oe po epapuoyn. Emmiéov Oa
J0VE TO TPOTO KOTOOKELNC TV GUVUPTHCMY LE GKOMO VO EMAVOYPTCLLOTOMGOVLE
éva. oOVOAO €VIOA®V o€ TOAAG onmuele Tov Tpoypaupatog poc. Emiong Oa
TOPOVCIACOVE TIS POCIKEG EVVOLEG TOV OVTIKEUEVOSTPEPOVS TPOYPOUUUOTIOUOD Ko
Bo yiver emidelln péow e€PappLoyNg TOCO 1M KOTACKELN] MG KAGOMG OGO Kot €V
ocvoveyela 1 onuovpyio  oviikelévoy G Akoun 0Ho  TUPOLGLIGTOVV  TO
TPOYMPNUEVES TEYVIKES YL TN KOAVTEPT OlO)EIPION NG €PAPUOYNG, OTMC givor 1
VIEPPOPTMOGT] CLVOPTNCEDY KOl TEAECTAOV KAODG KOl 1 KANPOVOUIKOTNTA TV
KAAoEDV.

210 téh0o¢ TOL KePoAaiov Bo yiver avamTuEn evog apBpdUOTOG TOL TEPIEXEL
ocuvaptnoelg kou Ba emderyBel mog yivetonw M elGay®YN KOl 1 (PNON TOVG GE Eva
oevaplo. Télog Ba yiver emidelln g Aettovpyiog tov apbpoduatog tkinter péow tov

01010V UITOPOVILE VA KATOCKEVAGOVUE YPOPIKES OIETAPES.

Ilpogookamueva amoteléouata
Otav Oa €yete peletnoet To ke@AAao owto Ba pmopeite vou:

o yvopilete T givor n Aota kKou TG Pacwkéc Asttovpyieg dwaxeipiong twv
oToLyEl®mV ™G,

e yvopilete T givan 10 Ae&kd kol TIC Pacikég Asrtovpyieg Olayeiplong twv
oToLEl®V TOV,

o yvopilete T elval n mAeldd Ko TIG dSopopEG Tov ExeL amd T Adota,

e yvopilete 1L givan 10 6OVOrO Kol TIG Pacikég Aettovpyiec dwoyeipiong twv
oToEl®V TOV, KAODG Kot TIg TPAEELS TG EVMONGS, TOUNG Kol S1apopas LeTaly
000 oVVOAWV,

®  KOTOOKEVALETE CLVOPTNOELS Yia TNV EMIAVGON PACIKOV TPOPANUATOV,

o avayvopilete ™V YPNOIUOTNTA TOV TPOETAEYUEVOV TILAOV TOV OPIGUATOV
poG GuvapTnong,

® KaTOVOEiTE ™m Baoum oporoyia TOLG OVTIKELLEVOTTPOUPOVG

TPOYPOLLUATIGLLOV,



e Kkatookevdlete KAAOEWG Yoo TN WEPLYPOAPY] OTADV  OVIOTHT®V  €VOG
TpoPAnLaTOG,

® KkaTOOoKEVALETE KO va. eloaydyete Asttovpykdtnto amd £vo apbpwpa,

® Kkatovoeite TN ypNOWOTTA TOV OpOpOUATOV OTN KOTACKELN] CLVOETWV

EQOPLOYDV

Evvoiec-KAcioia

® Aopég dedopévev

e Alota

o [Iiedda
o Agfikd
e XVUvolo

e Yuyvdptnon
e Kidon

Avtikeipevo

KAnpovopikotmra

ApBpopa

Ewooywyixés Hapotnpnoeis

H Python d1a6éter mAn0og amd TOmovg SedOUEVOV HEGH TMV OTOI®MV UTOPOVUE VOl
vrootnpifovpe v amdOnikevon dedopéveov dOGTE €V ocuveXEl Vo PmopovuE v
EMTELEGOVE GE AVTO TO GHVOAO TOV TIUADV, EPYACIES OGS : TNV EVPECT] UIOG TIUNG, TO
OLOUEPIOUO TOL GLVOLOVL, T1 GLVEVMGT] OLUPOPETIKAOV GUVOA®V, TOV EAEYYO OV LLLOL TIUY|
elvar pérog Tov cuvorov k.Am. H Alota amoteletl eivor po omd Tig o vEAMKTEG dopéG

dedopévav mov dtabéter ) Python kot v vrootpilet pe TAn0og terestdV.

2.1 Aopég Agdopévaov - Aloteg

H AMota etvon puo drotetaypévn GOALOYN amd avTIKEILEVO TOV TTEPIAAUPAVOVTOL GE
aykoreg [ ]. Ta mepeydpeva pog AMotag pmopel va givor dtoapopetikdv tomwv. o
mapdderypa m  Listal mepihapPdver kol aA@oplOunTIKd Kol oKePAiovg Kot

TPOYLLOTIKOVG aplOpLovC.

Listal = ['eggs’, 'spam’, ‘onions', 2, 3, 2.4]
print (Listal)
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Ta mepieydpeva g AMotag eivot

['eggs’, 'spam’, ‘onions’, 2, 3, 2.4]

Mo AMoto umopel va mepiéyetl oo T puo GAAN AMota :

Lista2= [Listal, '‘more eggs', 1200]
print (Lista2)

Ta mepreydpeva g devtepng AMotag eivar

[['eggs', 'spam’, ‘onions', 2, 3, 2.4], 'more eggs', 1200]

H Lista2 nepiéyel oav vd-Aiota t Listal.
H ovvaptnon split evog adpapBunticod dnuovpyei pio Moto amoteLoVUEVT] 0o TIG

AEEELS TOV OAPOPIOUNTIKOY.

str = "good morning my dear friend"
t = str.split ()
print (t)

Ta mepreydpeva g Aotag t ivon :

['good’, 'morning’, 'my’, 'dear’, 'friend’]

To mpokaBopiopévo doy®PIoTIKO Yol TO YOPICUO TOV EMUEPOVS TUNUAT®OV TOL
aAQaplOunTikod eivar o Kevd, aAld otn Split umopodue vo opicovpe kot o

aKOAOLOIN YOPUKTNPOV GOV OLOYMPICTIKO.

str = "good X XmorningXXmyXXdearXXfriend"
t = str.split ("XX")
print (t)

Ta mepreydpeva g Aotag t ivon :

['good’, 'morning’, 'my’, ‘dear’, 'friend’]




Ot Moteg gumepiéyovv T oTorKEinr TOVG 6€ O1dTOLn, AN €xel onuacia 1 cepd

VoY poenG TV 6TOLYEIMV TOVG,.

lista=["Peter","Georgia", "George" ]
listal=["Peter","Georgia", "George"]

lista2=["Georgia", "George","Peter"]

if lista==listal:
print(“equal”)
else:

print("unequal™)

if lista==lista2:
print(equal™)
else:

print("unequal”)

H extéheon tov cevapiov dnuovpyel to TapaKAT® ATOTEAECUATA

equal

unequal

Ot Moteg lista ko listaléyovv o 010 TAN00¢ ko v id1a dtdtaén to oTorKEin TOVG,
ondte exTLTTOVETOL TO Pvopa equal, evéd ot Moteg lista kau lista2 £xovv 1o 1610 TAN00g
oALd To oTolyelo Tovg Ogv Exovv TNV 1010 O1dTOEN, OTOTE EKTLITAOVETOL TO UNVULUO

unequal.

2.1.1 Teheotéic mpalemv 6 AloTES

O tedeotg + avdpeso o 000 Aoteg dnpovpyel pia véo AMota, OTOL To TEPLEYOUEVA
g, etvor OAeg ot empépoug TéG Tov d0vo Motdv. Emiong pumopodue va opicovpe
Motec mov mepiEyovv AAleg Aoteg Kabmg emiong vo moAlamAacidoovpue Aota pe

aplOpd OOTE VO TOALATANGIAGOVUE TIG OIUTAEELS ELPAVIONG TOV TIULAV TNG MOTOC.
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1 Listal=["George", "Maria"]
2 Lista2=["Nick","Lina"]
3 all=Listal+ListaZ2
4 print(all)
all=[Listal,Lista?]
6 print(all)
/ Listal+=["'1"]
print (Listal)
9 Lista2+='1"
0 print (Lista?2)
Il Lista2=Lista2*2
2 print (Lista2)

Ewoéva 2.1: TIpa&eic avapeoa og Aoteg

H extéheon 1ov avotépo cevapiov dnpovpyet Ta TopaKAToO amoTEAEoUATO

['George', 'Maria', 'Nick', 'Lina']
[['George', 'Maria'], ['Nick', 'Lina']]
['George', 'Maria', '1']

['"Nick', 'Lina', '1']

['"Nick', 'Lina', '1l', 'Nick', 'Lina', '1']

2.1.2 H ovvaptnon range

O petpn o€ o emavainymn for uropei va maipvel Tuég and pia kabopiopévn AMota
N UTOPOVUE VO YPNCLLOTOU|COVE TN GLVAPTNON range ywo vo dNUOVPYNGOLUE T
Mota pe T1g Tyéc.

MMivoxog 2.1: Topddetypo cuvapTnong range

To eevapro showrange.py To amotéleopa

1 for i in [0,1,2]: 0]
2 print (i) !
3 print() A
4 for i in range(3): %
5 print (i) =

H x\nom g ovvaptnong range pmopei va yiver pe €va Opiopa, OTmg 6TO avmOTEPM
GEVAPLO, DOTE VO ONUOVPYNCEL pia AloTa Tov amoteAeiton amd TV akoAovdia twv
aplBumv amd 0 péypt kar 10 Opopo -1, pe PARua 1. Mmopel va mhper Ko VO
TopapETpovg range(m, n) date vo SNUovpynoet o akoAovdio amd m péypt Kot to N
- 1, pe Ppa 1. Téhog umopel va yivel KAoN e Tpelg mapapétpovg range(m, n, k) dote
Vo ONUIoLPYNoEL po AMloTta amd TV akolovdia tov aptBudv amd m péypt kot to N - 1,

pe Pripa k.




2.1.3 Awdoyion Tov ctorEiov puog Aotog
Ta otoyeio g Motag eival og dtdtaln Kol LTOpoVUE VA T O10GYICOVLE LE PO
™G doung emavainyng for :

o) pe xpnon deiktn ot ddtaén TV ctoryeimv

To eevapro elementsbylndex.py To amotéleopna.

lista = ['eggs', 3, 2.4] egys
for i in range(len(lista)): g 4
print(lista[i]) )

B) pe amevbeiog avapopd ota otoryeio Tng AMotog

To cevapro elementsbyRef.py To amotéleopa.
lista = ['eggs', 3, 2.4] Eqys
for i in lista: g 4

print(i) -

H ocvuvaptmon len pe mopdpetpo po Aiota emotpépel 1o TA00G TV oTotKEi®V TG

Motoc.

2.1.4 Asgrtovpyieg pne ypNnon OEIKTAOV o€ AioTeg
O deikteg mov gidape ota AAPAPIOUNTIKE, £(0VV TNV OVAAOYT AEITOLPYIKOTNTO Kot

TNV MEPINTOON TOV ALGTOV.

IMivaxag 2.2: Xpron delkt®v o€ MOTEG

To oevapuo ListIndexes.py To amotéleono TG EKTELEGNG
1 group=['George', '"Maria', 'Sofia']
> print (group([0:2]) ["George', 'Maria']
3 print (group[:-1]) ['George', 'Maria']
4 print (group[-2]) Maria
5 print (group[-1:]) ['Sofia']
6 print (group([2]) Sofia

>t ypopun 2 gpeaviCovror o dVo Tpdta otoryeio g AMotag, otig 6écelg 0 ko 1.
2m 3 ypopun eppaviCovror OAa ta otoryeio €KTOG 0md o TeEAEVTOLO TNG AMoTag. Xt 4
ypouun epeaviCel to mpotedevtaio otoryeio g Alotag evd otn emdOpevn OAa Ta
otoyeio amd To TPOTEAEVTOLO UEYPL TO TEAOG. XN TEAELTOUO Ypouun epeavilel to
ototyeio ot devtepn BEom, mov tvan to TeAevTaio ot Aota. Extdg amd tic ypappé 4
kot 6 6mov 10 amotédecpa gival aAPapOUNTIKO, G OAEG TIG GALEG TEPIMTAOGELS TO

amoTéAECa Etvon AloTal.

H avagpopd ota ototyeia g AMotag pmopel va yiveton kot pe opvntikoHs aptfuoie

0mOTE 16YVOLV T AKOAOLO :
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Lista[-n] =Lista [len[Lista]-n]

H avotépo evton emotpépet 1o otoyygio ¢ Alotag To omoiog Ppicketal og BEon n

Ao To TEAOG,.

Listajm:n] To. m, n pmopei va eivon Ko apviTiKoi:

H avotépo evtodn emotpépet o Aota, O1Tov.

O mpdtog aptfuog etvar n evapktipla BEon Tov TPAOTOL GTOLYKEIOV,

O devtepog apBuog eivon 1 B€om Tov otoryeiov mov dev Ba cuumepnEOel ot
Moo,

AwPalovpe ) Alota and aprotepd Tpog ta deid,

Ta evoibpeca ototyeia stvor n EMOTPEPOUEVT TIUN.

Hapaderypa 2.1: Agikteg og Alota

‘Eoctm 011 ektedeiton 0 KOKAG:
Lista= [1, 2, "aa", "bb"]
print (Lista[1:-2]

To amotéleoua elvar po Aot mov mepiapPavel Ol to otoyeion and ™ Béom 1

péxpt ko tpv 1N 0€om -2 amod to 1€hog, OnAadn eivor n Alota [2].

2.1.5 Avalntnon o Alota

H pébodog index pog Aotag, pe opiopo £vo otoyeio g Motog emotpépst T Béon

oL otolyeiov otn AMoto. Av dev vmdpyel to otoreio ot Alota totE gpEavileTon

UVOLLO GOAALOTOG,.

(%]

LA i Ld

i
i

Mivexog 2.3: Avalnion o€ Alota

To eevapuo ListIndex.py To amotéleono TG EKTELEGNG
goal=input ("enter m enter element:one
if goal in Lista: E
print(Lista.index(goal)) FEE
else:
print("not found"™)

To otoyeio "one" Ppioketar otn oevtepn 0éom tov mivaka. o v amoeLyn

oQOAUATOV TPV amd TN xpnon g index kdvovpe EAeyyxo HE TO TEAESTH IN OV TO

ototyeio Tpog avalnnon, veapyel ot Mot 1 Oyl




2.1.6 Baowég M£008oL o€ Aloteg - append,extend,remove,pop,sort,reverse
H pébodoc append pog Aiotog pe Opopa pio tiun, tpochétel 6to téhog TG Motog
™ T oav véo otoyeio e H uébodog extend pog Aiotog pe opiopo po Aiota,

GLVEVMVEL TIG 0VO AMOTEC.

Mivexoeg 2.4: Yvvévoon Motodv

To cevapro appendextend.py To amotéleopo TG EKTELEGG

1 Listal=["on=","two"] I

~ : IR IR ["one', 'two', '"three']

- Llétal.append( “hreet) ['one', 'two', 'three', 'four', 'five']
3 print(Listal) o

4 Lista2=["four","five"]

5 Listal.extend(Lista2)

3 print(Listal)

¥t ypoppun 2 mpocbitovpe oto téhog TG Alotag T Ty “three™ evd ot ypauun 5
GUVEVMVOLUE GTN TPMTN AloTO T0 GTOKELR TNG 0EVTEPTG.

H pébodoc remove apaipet T tu tov opicpatog and m Aiota. Av dev VITAPYEL TO
otolelo ot AMoto tOTE gpeavifetor unpvopo oedipoatoc. H pébodog pop pe
TAPAUETPO Evay aKEPALo aplOud, apapel Kot emoTpéPel T0 oTolyeio oty Béom tov
axepaiov apBpod. H pop yopic dpiopa agoaipel kol emoTpEEeL T TEAELTOLO TIUN TNG

Motoc.

Mivexog 2.5: Apaipeon ototyeiov amd AMota

To cegvapro removepop.py To amotéheopa TG ekTéLEONS
1 Listal=["one","two"™, "three"™, "four","five"] T
2  Listal.remowve ("thres"” ['one', "two', "four', 'five']
3 print(Listal) two
4 popvalue = Listal.pop(l) ["*one', "four', "five']
5 print (popvalue) ["one®, "four']
&  print(Listal) S

popvalue = Listal.pop()
print(Listal)

¥t ypopun 2 aeotpovpe ™ Tiun "three™ amd ) Alota eved ot ypapupun 4 o@otpodLE
Kot omodidovpe otn petafAntr popvalue ) T two mov eivan ot Béom 1 g AMotoac.
Téhog o ypopun 7, agaipodue ko amodidovpe otn petaPinty popvalue t tiun

"five" mov eivar ot televTaia OEon g AoToc.
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Mivoxag 2.6: Ta&wvounon Aictog

To ogvapro sortreverse.py

To amotéheopa Tng ekTéELEONC

1 Cities=["cairo","athens", "rome", "paris"] 2>

- cities SOI‘t() ["athens', 'cairo', '"paris', 'rome']

f i '. . ["rome', 'paris', 'cairo', '"athens']
print(Cities) E

4 Cities.reverse()
print(Cities)

H pébodoc sort ta&wvopel to otoyeion tng AloTOC €VAD 1M FEVErse, aviloTpEPsEL T

duataén TV otoyEinwv g AMotoc.

Aoknon 2.1 Anpovpyeiote (o EQOPUOYN Yo TN KOTOXOPNOT TOV OVOUAT®V TOV
VROAAMA®V pog etanpiog o€ pia Aiota, 1 ool epeoviletl emavoinmTkd éva Pevoy pe
T1g e&nc emioyég: 1) Eppdvion 2) Ilpostnkn 3) Awypaenr 4YEEodoc. TTatmvrog 1 Oa
yiveton epgdvion OAmv tov otoyeiov g Alotag, onAadr| Ba epepaviCovtar 6o To
ovopata. [Moatdvrag to 2 Oa yivete gpodton Yy T0 OVOUA TOV VITOAANAOL (LOVO TO
pikpd ovopa) ko gv cvveyeia Oa mpootiBetar ot Alota. Ilatdvrag to 3 Ba yivetan
gpOTNON Yo T0 dvopa, v cvveyeio Oa yivetan Eleyyoc av vrdpyet ko Oa epeaviCeton
avTiGTOU(O0 VUL GE TEPIMTMOT AMOLGIOS TOV OVOUOTOS amd TN AMoTta Kot HETA Oa
yivetan n dwaypaer]. Me 10 4 Oa otopatd n eravaAnyn kot Oo teppatilel n epopuoy.

2.2 Xovopti|ocElg

H dnuovpyio t@v cuvoaptmmoemv S1EVKOADVEL TO TPOYPOUUATIOUO TOV EPOPLOYDYV,
EMTPEMOVTIOG TNV EMOVOYPNOUOTOINCT oG Asttovpyiag, m omoio pmwopel va
amoteleiTol OO pio 1 HEPIKES EKATOVTAOES YPOUUUEG KOJIKA, OTAG XPNCLOTOIDVTOG
T0 Ovopa NG UE TIG KATAAANAES apopétpovs. [a m dnuovpyia piag cuvéptnong,
Eexwvape pe ™ AéEn def, akoAovBel o dvopa g cvuvdptnong (OKNG pog ETAOYNG)
Kol téhog (evyog mapevBécewv pe 1M yopic opiocpota. To copo g cvvaptnong
kaBopiletar and v ecoyn (indent).

IMivaxkag 2.7: X0vtaén cuvoptioeny

Tpomog 6OvVTUENS TOV GUVOPTHOEMY

def <évoua ocuvaptnong> (<opLouadTo
- Kevo>)
evtoAn-1
EVTOAN-2

<KOOLKOG €KTOG OoUVAPTNONG>

def <évoua ocuv&ptnong> (<opLoudTo—
N Kevo>)
evtoAn-1
evToAn-2
return <uetaBAntn>

<KOO LKaG €KTO¢ <oUuvdpTtnong>

To Ovopo pog cvvaptnong dev mPEmel vo 1010 PE KOTOWL SECUELIEVN AEEN TNG

Python kot emiong otig mapevOéoelg petd to Ovopa, pmopel va  vrapyovv M OxL




opicpata, to omoio pmopet v £yovv mpoemdeyuévee tuéc. Emiong pa ocvuvdptnon

umopet vo ETGTEPEL 1] 0L Lol TIU.

2.2.1 Tlapoadciypoto cvovoptiocmv: Avalnitnon o€ Aicta
H Oonuovpyla tov ocvvoptioemv mapopoldletol He TN KOTOOKELY  HKPAOV
aveEApTNTOV TPOYPOUUATOV, TOV OOV 0 GLVOLACUOG Tovg Pondd ot cvvtaén

UEYOAVTEP®OV TPOYPOUUUATOV.

To oevapilo searchlist.py

1 def find(item, list):

2 if item in list:

3 return True

4 else:

5 return False

6

7 def printresult(found):

8 if found:

9 print("search item found")

10 elif not found:

11 print("search item not found")
12 else :

13 print("Error in value option")
14

15 | a="test’

16 | lista=['ena','dyo’ , 'tria', 'test', 'pente']
17 | result=find(a,lista)

18 | printresult(result)

19 | a="notexist'

20 | lista=['ena', 'dyo', 'tria', 'test', 'pente']
21 | printresult(find(a,lista))

Y10 oevapio searchlist.py katackevdlovtal Sv0 GLVOPTNGELS Yo TNV avalTNOT Ui
Tiung o€ po AMota. H cvuvaptnon find, ypappés 1 émg 5, 6éxetar 600 opicpata, T TN

oL avalnNTovuE Katl TN MoTa UE TIG TYES, KOt EMOTPEPEL U0 AOYIKT TIUT OVAAOYQL LE
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TO OMOTEAECUA TNG £PEVVOC. XTIC YPOUUES 7 €mg 13 xataokevdlovpe T cuvaptnon
printresult, n omoia déyeTon pior AOYIKN TN OV OVIIGTOUXEL OTO OMOTEAECUA TNG
avalnTnong (o TIUng o€ o AMota Kot EKTudvel £va pnvopa. H dedtepn cuvaptnon
Ogv emoTPEQEL TIUN. ZT1G Ypapupés 15 éwg 20 mapovsialovior mopadsiypoto xpnong
TOV OVO CLVOPTNCE®Y, TN WK POPE UE VITOPKTH TIUN Kol TN OEVTEPN UE aVOTOPKTY

.

2.2.2 Tlpoemieypnéves TIHEG OE TOPUANETPOVS GCUVUPTICEMV

2TIC TOPAUETPOVS TV GLVAPTHGEMY UTOPOVLE VO SIVOVUE TPOETIAEYUEVEG TIUEG. AV
Katé TNV KAoM TG GuvaptTnong dev dmMGOLUE KOOOAOVL TO. CLYKEKPIUEVO OpicuaTa,
TOTE YPNOYLOTOOVVTOL Ol TPOEMAEYUEVEG TIUEC. L€ TMEPIMTMOT| TEPICCOTEPMV TOVG
evog opopdtav, ot avabéoelg (evyopavovtal amd aplotepd Tpog To de€id, exTdg Kot
av Kafopicovpe GUYKEKPIUEVT TAPAUETPO LE TO GVOLLOL TNG.

To oevdpio calculateVat.py

def ypologismos_fpa(timi_monadas, pososto=23, posotita=1):

return posotita* timi_monadas * pososto / 100

fpa= ypologismos fpa(1000)

print(fpa)

fpa = ypologismos fpa(1000,8)

print(fpa)

fpa = ypologismos_fpa(1000,8,2)

©| 00| N| o O B W N|

print(fpa)

[EEN
o

fpa = ypologismos_fpa(1000,posotita=2)

[EEN
[EEN

print(fpa)

To amotéheopa g ektédeong Tov book.py eivan

g
230.0

_F_II _I

160.0
460.0
il

H ovviaptnon ypologismos fpa déxetan tpion opicpota, T T HOVAdOG
(timi_monadas), T0 T060oTO Tov EOPOL (pososto) pe mpokabopiopévn T 10 23,

kabmg kol ™ mocodtnta (posotita) ue mpokabopiopévny Ty ™ 1. T ypapun 4,



YiveTO YpNon TS cLVEPTNONG OTOL OYVOOLVTOL T OPICLOTO TOV TOGOGTOV TOV POPOL
Kabmg Ko TG mocoOTNTAG, 0mOTE Ol YpNoLonombovy o1 TpoemAeyéveg TIEG 23 Kot
1 avtictoya. X ypouun 10, yivetor ypnon g ocvvaptnong Omov oyvoeitor 1o
TOGOGTO POPOVL 0AAG gival amapaitnto Yo vo, arodobel n Ty 2 ot mocdHTNTA VoL
OMAdVETAL pNTA 1 0THGO0GN TNG TG OTO GUYKEKPIUEVO OPIGLLOL.

To oevapio retainValues.py

def lista_omadas(name, team=[]):

team.append(name)

return team

omada=lista_omadas("Peter")

print(omada)

omada=1lista_omadas("John")

ool N O O K~ Wl N -

print(omada)

To amotéAeopa g extédeong tov retainValues.py eivait

e g
["Peter']
[*Peter', 'John']
e S

O avaBécelg opiopdtomv o mapapéTpovg yivovior po pévo Qopd oTnv TPAOTN
KAnon. Ondte av 1o Oplopa eivarl avTIKEILEVO TOL UTOPEL VO TOAAATAOGIAGTEL, TT.Y.
pee AMota, n apyikn Tipn Sivetor Hovo Ty TpdTN eOPE Kot 1) T JeV YAVETAL OTIG

100y IKES KANGELC.

Aoknon 2.2 Na dnuovpynocete pa covdptnon to évopa distance 1 omoio 6éyeton 4
apBpovg mov avtietoyovv ota onueia (x1, yl) ko (x2, y2) kot vroroyilet ) petald
TOVG OOGTOGT TTOV JIVETAL OO TN TOPOUKAT® GYEST :

d= \/(.\': -x)+0n-v)

Y mepintmon mov dgv divetar to onpeio x1,yl 101e va Bewpeitor 6TL avTicToL el 6TO
onueio 0,0.
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2.3 Aopég Agdopévav - Aegikd, ITieraoeg, Zovora

2.3.1 Asg&wa (Dictionaries 1} Hashes)

To Ae€kod eivon €va pn dateTaypévo ohvoro (evyapudv Tov 1o Kabévo amoteleiton
ard Kiedl ko avtiotoryn Tun, ko mepikieieton omd dykiotpo. H cvvraén tov eivan :

{<key-i>:<value-i>,..., <key-n>:<value-n>}

Ye éva Aelco, to kdbe Khedi eppoaviletonr o povo @opd kol n wpdcofacn otV
avTioTOUYN TIUN YIVETOL LLE TN XPNOT) TOV KAEW10V péca o€ [].

To cevapro showlexico.py

player = {"name":"Nikos","age":20,"levels":[1,2,3] }

print(player)

print(player["name"])

print(player["levels"])

1
2
3
4 | print(player["age"])
5
6

print(player["levels"][0])

To amotéleopa g ektédeong Tov ShowLexico.py eivot

e

{'age': 20, 'mame': '"Nikos', 'lewvels': [1, 2, 3]}
Hikao=

20

[1, 2, 31

1

>

Iy TpdT™ Ypopun tov cevapiov dnidvovpe to Ae&ikd player kot otig emdpeveg

EKTEAOVULE OLAPOPESG EVTOAES ELPAVIONG OEOOUEVAOV TOV.

2.3.2 Tpomnomoinon Ae&ikov
e éva Ae€wco pmopovpe va mpocsHétovpe Ko véa {evyn kAewdl - Ty Ko KaOe popd
ONUOVPYOVHE VEO KAEWDT e TNV OVTIoTOYN T EKTOC oV ON VLApyEL TO KAEWT, oToTE

TPOTOMOLEITOL 1) TN TOV.

To oevapio modifyLexico.py

1 | player = {"name":"Nikos","age":20,"levels":[1,2,3]}

2 | print(player)

3 | player["status"]="active"




print(player)

player["name"]="George"

print(player)

del player["name"

print(player)

©O©| 00| N| o o &

player.clear()

10 | print(player)

To anotéleopa g extéleong tov modifyLexico.py eivot

>>>

{'name': 'Nikos', 'age': 20, 'levels': [1, 2, 3]}

{'status': 'active', 'name': 'Nikos', 'age': 20, 'levels': [1, 2, 3]}
{'status': 'active', 'name': 'George', 'age': 20, 'levels': [1, 2, 3]}
{'status': 'active', 'age': 20, 'levels': [1, 2, 3]}

{}

>>>

2t ypappn 3 kavooue avapopd 6to KAewWl "status" pe tipn "active" kou enedn oev
vrdpyel o kAewi oto Aegwko, tOTE Onpovpyeiton véo Levyog kAewi-tun (“status"-
"active"). Ztn ypapun 5 kédvovpe avaeopd 6to KAWL "name” mov vdpyel 6to AeEKd
kot éyet T Nikos, kot og avty v mepintwon tpomonoleitor 1 Tt Nikos og
George. X ypapun 7 dwaypdoovpe amd 10 Ae&ikd to {evyog KAEWI-TIUN TOv £YEL GOV

KAewdi ™ "name” evd ot ypopun 9 dtaypdeovpe OA To TEPLEYOUEVO TOV AEEIKOV.

2.3.3 Avalnton og rAe€iko

O teleotng IN pag emtpénel va ehéyEovpe v Vmopén evog KAeW00 péoa oe €va
Ae&kd. 210 TopaKAT® GEVAPLO ONAdVoLpE Eva AgSIKO KOl OTN GUVEXELD YAYVOLLE
CUUPOVA LE TO KAEWT TOL B dDGEL 0 YPNOTNG.
To oevapro searchLexico.py

player = {"name" : "Nikos", "age" : 20, "levels" : [1, 2, 3] }

key = input("enter key to search for:")

print(player[key])

else:

1
2
3
4 | if key in player:
5
6
7

print("key not found")
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To anotéheopa g ektédeong Tov searchLexico.py sival

e

enter key to search foriname
Hikos=

i

2 ypoppn 4 yivetor €Eheyyog av 10 KAEWL TOL €)Xl TANKTPOALOYGEL O XPNOTNG OTN
YPOUU 2 VIapyEL ot AMoTa, Kot ov vor TOTE eU@avilel TN TN TOV OSLPOPETIKA

eueavilel To unvopa 0Tt To kAEWl oev Ppédnke.

Aoknon 2.3 Anpovpyeiote pio €pOpUOYN Yo T KOTOXDOPNON TOV TOGOTHTOV TOV
npoiovimv evog super market oe éva Ae&iko. To pevod emloydv eppaviletot
EMOVOAMTITIKE Kot 0 ypnotng pmopet va matnoet : 1) Epedavion 2) Tpomomoinon 3)
Awypaer 4)YEEodoc. TTatdvtag 1 Ba yivetoar gppdvion OAmvV TV GTOYEI®V TOL
Ae&ucov, omAad” Ba eppavietor 10 dvopa TOL TPOIOVTOS KOL 1) TOGOTNTO TOVL.
[Motadvtag 10 2 Ba yivere gpdTnon Yo T0 OVOUO TOV TPOIOVTOG Kol €V Guveyeia Ha
yivetonr avayvoon g mocotntag, n omoio pmopel va eivor kot apvntikh. Av dgv
vrdpyel to mpoiov tote O mpootiBeTton oTo AeEKd, dapopeTikd B Tpomomoleitan
av@Aoyo 1M TOGOTNTA TOVL. Xe MEPImTMON Un VmapEng Kot opvnTikng twng Oo
epeavilete unvopa oedipotog. [atodvrog 1o 3 Ba yivetoan epd®TNON YO0 TO GVOLO TOV
poidvtog, ev cuveyeia Oa yivetar Eleyyxog av vrapyetl kot Bo gpeoaviCetal avtiotoryo
UNVOUO G TTEPIMTMOON QTOLGING TOL OVOUHOTOG amd To AeEKd Ko petd Bo yivetal
Swypaer]. Mg 10 4 Ba ctapatd n emavéinyn kot o teppotilel N Qoproy.

2.3.4 TIewado (Tuple)

H [MAewada eivar poe Alota mov dev pmopetl va tpomomomnBei, dnAaon va aArdEet
onAadn TG Tipég e Anuovpyeitar Kotd tov 1010 tpdmo OmmG kot M Aloto aAAG
nepwcheietan og mapevOéoelrg. Xt [Tiewdda ta otoryeia ivar oe drdtadn kot pwopovv
Vo €papUOcTOVV 01 HEB0OOL TV MoT®V Tov d0ev TS aAldlovy, m.y. ocikteg, find(),

K.ATL, 0AAG OYL aVTEC TOL TG aAAGlovv, m.y. insert, append, sort, pop, K.AT.

To oevapro showTuples.py To amotédeopa TG ektéleong




ll tupl = ("one”,"two","three") s

2 tup2=("one","two","thr'ee") t,'__lp_'l_eg are Eq'..lﬂl
3|-—if tupl == tup2: 1

4' print(“tuples are equal”) e

5| else:

6' print(“tuples not equal”)

7

88 print(tupl.index("two™))
9 #tupl.append("'Four*")|

H oVykpion peta&d tovg, ypapun 3, kabog kot n avalntmon mg 0éong pog Tipng,
ypopun 8, dev petafdiovv Tig mhelddec. Av n ypouun 9 dev frav oyxdio 1ot Ot
ONUIOVPYOVGE COAAUO OPOV OEV UTOPOVUE VO TPOTOTOWoOVUE TN TAEwda. H
EMAOYN YO TNV ovomapdotoot evog TANBovg Tindv oe mheldda N AMota eEaptdton av
YPEWALETAL VO TPOTOTOWCOVLE TIG TIES N TN dwdTaén TOvG. Xe mePIMT®ON 7OV OEV

VILAPYEL TETOLOL OVAYKT] TOTE 1) TAELAO0 LIEPTEPEL EVOVTL TNG AIOTOC 0LPOV TPOCPEPEL

pootacio amd "tuyain" eméuPacn oto dE00UEVE KOOGS Kol GE Toy\TNTO EKTEAECTC.

To oevapio List2Tuble.py To anotéleopa ™G eKTELEONG

18 tupl = ("one","two","three") e et

28 listl=("monday","friday") ['ome', '"two', 'three']
3 {"monday', "fridavy')

4§ +tup2lList = list(tupl) Fr

58 print(tup2lList)

6

70 list2tup = tuple(listl)

88 print(list2tup)

[Tavtmg og omoadNToTE TEPITTOON Eivat EOKOAT VTOOEGT 1| LETATPOTN AVAUESO OTIG
Vo avamapactdoel aeod, N cvviptnon list déyetar cov Opopa por TAEGSA Kot
EMOTPEPEL [0, MOTO HE TIG TIMEG TG TAELAd0G, Kot 1| cuvaptnon tuple déyetan cov

Opopo po Moo Kot EmMGTPEPEL pio TAELAON e TIG TIHEG TG AMoTa.

2.3.5 Xivoro
To ocbvolo elvan éva un dwtetaypévo mAn0og TindV, 6to omoio ke T pmopet va
ooppetéyetl pa eopd. To ohvoro pmopel vo coppetéyel o mpdéelg dmwe, Topr, Evoon

Kot o1opopd. Ot TIHEG TOV GLVOAOL TTEPIKAEIOVTOL GE AYKIGTPO.
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To oevapro showset.py TO amotélespa TG EKTEAEOTG

1f setl = {"one", "two"} et
2| print(setl)

3' setl.add("two")

4' setl.update({"three”,"four™"})
5| print(setl)

6' set2=set()

7| set2.add("monday")

8| print(set2)

{'one', '"two'}

{'ome', 'three', 'two', 'four'}
{ '"monday'}

i

2 ypopp 1 dnpovpyodpue évo ohvoro pe 600 TéS. Xt ypouun 3 tpocOétovpe
pe okOUn Ty, oAAG ayvoeitor €meldn MOM vmapyer oto cOvoro. Xt ypouun 4
mpocBiTovpe TEPIGGOTEPES TIHEG. ZTN VPO 6 dnpovpyovpe Eva vEO KEVO GUVOAO.
Av og mepimtoon ypaoovue set2 = {} tote dev Bo dnpovpyovcaue GOVOAO GALG
relwd. Ta ™ Swypoapr] €vOG oOTOlElov amd TO GLVOAO  UTOPOVUE VO
ypnowonomoovpe gite t discard eite t remove, 6mov kot ot 6Vo dEyovial cav

opopa To otoryeio mov Ba aparpécovy amd To GUVOAO.

To oevapio removefromset.py

TO amotéAespa TNG EKTEAEOTG

18 setl = {"one", "two", "three"} s

2 setl.discard("four™); {"ogne', 'threes'}
3 setl.discard("twa"); {'"gne'}

48 print(setl) >

—Jif("three" in setl}:
setl.remove("three™)

8f | else:

g print("Not found")

11§ print({setl)

=] " A

H d1apopd eivar 611 6€ Tepinmton mov dev LILAPYEL TO GTOLYXEL0, 1] remove epgavilet
uvopa Aaboug katd v extéleon eva i discard ayvoei to oedipa. T'a avtd 1o Adyo
0o mpémel va eEAEyyove e TO TEAESTN IN oV LEAPYEL TO oToKEio Tov Bélovue va

APALPECOVE LEGO GTO GUVOAO.

To oevapio popandclear.py

To amotéhes o TG EKTELEOTC

1] setl = {"one", "two", "three"} | >>>

2 |=if(len(set1) > 1): x = three
] {'one", "two'}
:I x = setl.pop() et ()
af print("x = ", x) o
5| print(set1)

| setl.clear()

= Ch

print(setl)




H uébodog pop agaipel kot emotpépel £va Toyaio otoryeio tov cuvorov. H ypnon
™G POpP o€ KEVO GUVOLO ONUIOVPYEL COAAUN KOTE TV EKTEAECT], Y1O0L OLTO KO TPETEL
va gléyyovpe 10 TAN00G TV GTOlKElV TOV CLVOAOL OTL givar peyaAvtepo amod 1. H

uébodog clear dwaypapel 6Aa ta otoryeio Tov cuvorov. H yprion tng clear oe kevd

GUVOAOD OgV ONUIOVPYEL TPOPAN AL

To oevapro mathset.py TO amotéAespa TNG EKTEAEOTG

1 setl = {"one™, "two"} e

2 set2 = {"three", "two"} {"two', 'one', 'threes'}
20 set3 = setl.union(set2) {'two'}

48 print(set3) {'four', 'one'}

=t Pl

6 setd = {Mone", "two"

sets5 = {"three", "two"
set6 = set4.intersection(setsS)
print(sets)

[ B U i

1 set? = {"one", "two", “"four™}
set8 = {"three™, "two"}

set9 = set7.difference(sets)
1 print(setd)

=
(WY S

Avaueca og 000 6OVoLa, Ol BacIKEC epyacieg mOV UTOPOVUE V. EMTEAEGOVUE Elval,
0 VTOAOYIGUOG TNG EVMOONG, TNG TOUNG KOl TNG SPOPAS TOLS. XTN Ypouun 3, tov
oevapiov mathset.py vroloyiCovpe v évoon towv 800 cuvormv, Tov Setl kot tov
set2. Tt ypapuun 8 vroroyilovpe tn Topn TV dVO cLVOL®V, Tov Setd Kot Tov Sets, kKot

ot ypouun 13, ) dtapopd tov set7 amd to Set8.

Aocknon 2.4 Olot ot vmdAANAol ce o gtoipia EpymvV aoyoloLVTIOL GE O1popa
TpoypAppoTa. AVt TN XpovikKn otiyun "tpéxouvv" dvo épya. EmAélte T1g koTAAANAES
OOUEC 0E0OUEVOV Y10 VO AVATOPACTACETE To 0VO £pyd. Eotw oto mpdto £pyo
ocvppetéyovv ot "Kostas" "Thanasis" "Eleni" ka1 oto devtepo ot "Eleni” "Dimitris"”
"Petros”. Na gppavioete 6tnv 006vn 10 GOUVOAO T®V VIOAANA®Y TOV GUUUETEYOVV GTO
300 £pya, T0 GHVOLO TV VITOAANA®MY OV OTOGYOAOVVTAL KO GTO dVO £PYa, TO GUVOAO
TV ovOpOTOV amd TO SEVTEPO £PYO TTOV JEV AMOGYOAEITAL GTO TPMTO.

2.4 Ewooymyn 6TV OVTIKELUEVOSTPEPELD,

2.4.1 AVTIKELPEVOGTPOPI|S 0pOLOYia KoL OpLopoi

O aVTIKELEVOSTPOPNG TPOYPUUUOTIGHOS dEV €ival KATL KAtvoOPYl0 GTO YMDPO TV
YAOOO®DV TOV TPOYPUUUATIGHOD aPOV OAEG VAOTOOVV Kot VITOoTNPIfovV TiG PaciKég
apyéc Kot Aettovpyieg Tov. H 10éa etvon 6t mhéov dev mpoypappatilom pe ta dedouéva

oALG e TOL AVTIKEILEVO TOV TPOPANOTOG, TO. OTTOI0L EVOMUATMVOVY HEGO TOVS KOl TO.
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amottoOpevo dedouéva, ovoudlovtal 1010TNTEG, Y VO OAANAETOPACOLV HE TO
TpOPAnua Kabdg kor TG Aettovpyiec, ovopdlovror péEBodOl, mOL UTOPOVV Vo
EPOPLOCTOVY TAV® GTO dEGOUEVO TOV TPOPANLLOTOG,

[Tpwv dnpovpynoovpe ta ovTikeipeva Bo TPETEL Vo TEPIYPAWYOLLE TN LOPON - SOUN
TOVG UE TNV KOTOAOKELT EVOG TPOTVTTOV, TOL ovopdleton kAdor. H opoioyia kot puo
oVVTOUN eneENynon aKoAovbel TapakdTo :

Class: H «\dom eivar évo opiopévo amd tov ypnotn, mTpOTOTL0 (TPOTLTO) EVOG
QVTIKEWEVOL - TO omoio pmopel va elvarl oTidNnmote ot TAaiclo €vOG TPOPAUATOG,
ONAadN €va PLGIKO AVTIKEILEVO, Lo LINPEGTR K.AT. - Kot TEPAAUPAVEL TO GHVOLO TV
YOPOKTNPIOTIKAOV Tov. H KAdom dev KatalapPavel ydpo Gt UVAUN TOL VTOAOYIGTN
a@ov tvat £va YeEVIKO o£010, L0 TEPTYPOOT).

Instance: To Xtrypdtomo, eivar éva Eex®Potd KOl GLYKEKPIUEVO  OVTIKEILEVO
(Object) g xkhdonc. Ta mopdderypa n kKAGon AvOpmmOC TEPLYPAPEL YEVIKO Eval
dvOpmTo Kot TO YOPAKINPIOTIKE TOV, ONAASY] OTL £xEl Ovopa, nuepounvia yévvnong,
OTL umopel va Tpéyel, va gpyaletoat K.AT. Avti M KAAO™M - 1 YEVIKN TEPLYPAPT EVOG
avBpomov - Ba poag Ponbnoel ota mAaiclo €vOg TPOPANUATOC VO ONULOLPYTICOVE
VROAANAOVG, LaNTEG KAT. ONANOT cuyKeKPIEVA oTtypidtuma ¢ kKAdons AvBpomod,
ta onoia OAa Ba elvan Eeywprotd (o Kootag Iamaddmoviog pe nuepounvia yévvmong
19/6/1956) aAAdd OAa Exovv TiC 1O1EC 1WOOTNTEG KO AEITOVPYIES OOV TPOEPYOVTOL AT
v 101 KAGo™n, dONAadr| 6Aot pmopodv va tpEyovv va epydlovion k. Am. To avtikeipevo
KatoAopUBAveL yOPO GTN UVIUN TOL VTOAOYIOTY, TOGO0 OGO TEPLYPAPETOL GTN KALON,
AoV o€ avTo B amobnKeLTOVVY O1 TYES TOL KaBE EeY®PIOTOD OVTIKELEVOD.

Class Members: Ta péln, ta mepieydpueva e KAGoNg wopet va, giva

- Methods: Mé6Bodot, o1 GuvapToELg TG KAAONG

- Data members: Metafintéc mov kpotdve dedopéva, ol omoieg pmopei va givat

. class variables: eivor kowvég vy OAo To OTIYHOTVLTOL TNG KAAONMG,
OMAdVOVTOL HEGH GTNV KAGOT 0ALG £E® amd Tic nefddovg TG

. instance variables: petaPAntég mov oniAmvovtor péca oe PEBodo Kot
avayvopilovtol LOVOV HEGH GTO GTLYUIOTVTO.

Overloading: H vreppdptwon avapépetar t0co oe Xvvaptmoelg (Mebddovg) 660
ko o€ Teleotés. H avabeomn mepltocoOTEp®V OO UL0G CLUTEPIPOPES GE Lol ZuVAPTNON
N évav Teheot, dote va e£aptdtal amd ToV THTO TOV TOPUUETPOV TOV dIVOvTaL.

Inheritance: Kinpovopkétmra. H petagopd bottov pag khdong (Tpotoumov) oe

pioe GAAN oL dnpovpyeitat omd avTHV.



2.4.2 Opropdég kon avatopio puog Kidong

H onpovpyio t1ov kKAAGE®V S1IELVKOADVEL Kol ATAOTOIEL TN OVATTLEN TOV EQOPLOYDV.
Ag vmoBécovpe 0Tt Kataokevalove po. Qapproyn, n onoia dtaxepiletor Pifiia, ta
omoio TepLypdeovTol amd to Titho, To IShn kot T Ty Tovg. Apo pE TIG HEXPL TOPO.
YVOOELS, Yo va, Teptypayovpe Eva Pipiio Ba umopodoape va ypnoIULOTOIGOLUIE SO
aApaplOunTikd ko £vo mpayuatikod aplfud. To devtepo PifAio Ba ypelaotel dALa dvo
aAQoplOuNTIKd Kot Eva Tpaypatikd aptfpd kabmg Kot To Tpito Kot 00Te Kabeéne. Apa
vy 3 BipAia Oa Eyovpe 6 APAPIOUNTIKG KO TPELG TPOYUATIKOVG optOovg, To. omoia
dgv cvvogovton petalh Toug.

O  OVTIKEWWEVOSTPAPNG  TPOYPOUUATICNOS Tpoteivel va  dayepllopacte 1o
aVTIKEIPEVA TOV TPOPANUATOG, TNV TTEPimT®mon pog to PifAia, OTMG KAl 6TO PUVOIKO
KOGHO, Gav €va KOO GUVOAO OO YOPOKTNPIOTIKA S€S0UEVO TTOV TO TEPLYPAPOLV,
dnAadn o tithog, to isbn, n Ty kabdG Kot TIC EVEPYELES TOL UTOPOVUE VAL KAVOVUE OE
aLTE, KOl VO KOTAGKEVAGOVUE £va YEVIKO OYE010-TpOTLTO TEpLypaens Pipiwv,

KAdon Book.

To eevapro book.py

1 | class Book:

2 bookNo=0

3

4 def __init__ (self, title, isbn, cost=10):

5 self.booktitle=title

6 self.bookisbn=isbn

7 self.bookcost=cost

8 Book.bookNo +=1

9

10 def displayTotal(self):

11 print("Total Books = {0}".format(Book.bookNo))
12

13 def showBook(self):

14 print("Title: "+self.booktitle+" ISBN:"+self.bookisbn)
15

16 def __str_ (self):
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17 return "Book: {@} ISBN: {1} Cost:
{2}".format(self.booktitle,self.bookisbn, self.bookcost)

18

19 def 1t (self, other):

20 return self.bookcost < other.bookcost

21

22 | book1=Book("Introduction to Python", "ABC1111111")

23 | book2=Book("Advanced Java", "ABC5555555", 20)

24 | bookl.displayTotal()

25 | book1.showBook()

26 | book2. showBook()

27 | print(book1)

28 | if(bookl < book2):

29 print("book2 is more expensive")

To amotéleopa g extédeong tov book.py sivar

e

Total Books = 2

Title: Introduction to Python ISEN:AEC1I111111

Title: Advanced Jawva ISBHN:ABCS5555555

Book: Introduction to Python ISBEN: ABC1111111 Cost: 10
bookZ iz more expensive

b B

To oevapro Book.py opyiCer pe ™ deopevpévn Aé€n class mov dnidvel o véo
KAGon kat gv ovveyeio To dvopa g, Book. Xt ypapun 2, n uetapinti bookNo sivar
KO € OAOL T aVTIKEIHEVA TNG KAAOMG Kol ypnoLomoteitatl yioo vo yvopilovpe to
GLVOMKO TANOOG TOV AVTIKEIUEVOV TTOL £XOVUE ONUIOVPYNCEL KATA TN Agttovpyio Tng
epappoyns. H apyun tyun g petafintg sivon 0. Xtic ypoppés 4 émg 8 opiCovpe to
KOTOOKELOOTH TG KAAOMS, OnAadn ) pébodo mov Ba extedeotel Katd TN Onpovpyio
evOC VEOU OVTIKEIWEVOL. XTN ypopu 22 Omwg kol ot 23 7ov SNUovPYOVuE
Kowvovpylo. avrtikeipevo g kAdong, to bookl kot book2, 6a yiver kAnon Tov
KOTOUGKELOOTH), O 0TOT0G £YEL TEGCGEPQ OpioUATA

1. self, eivon n deopevuévn AEEN mov avaeépetar ot devBuven TOV OVTIKEUEVOL

TOL KAVEL KATOT TO KOTOOKELOAOTY, ONAaON ot Ypouun 15 etvar  d1ebBvvon tov

bookl ko otn ypapuun 16 givar tov book2




2. title, o tithog Tov PiPpriov

3. isbn, to isbn Tov BiPriov

4. cost, n Ty tov PipAiov mov €xer mpokabopiopévn Ty to 10, dniadn av
napoieiyovpe avtd 10 Opwopo Katd T KAfomn, tote Oa ypnoyomomndel m

GUYKEKPLLEVT) TIUY).

Xt ypapun 5 ko 6 Tov Kotookevaot divovpe to titho "Introduction to Python”, 1o
isbn "ABCIHINI", kot ™ Tyun 10, oto bookl dtav Oo extereotel  ypouun 22 evod
KTl TNV eKTéAEOT] TNG YPouunG 23 Ba aroddoovpe to titho "Advanced Java”, to isbn
"ABC5555555", ™ Tt 20 oto book2. To self Ba tavtiotel avtdpata pe ™
d1evbvvon tov bookl kot tov book2 kot dev ypeidletar va to mEPvAuE EEic cov
ToPApUETPO, aALG ivar o, evépyeto Tov yiveton amd t Python.

¥ ypopun 8 avédvooue ™ T g bOOkNO katd 1 kot emedn n cvyKekpEv
petafAnt) eivar kown oe OAa To avTikeipeva yoo avtd 1o Adyo mpomyeiton Tov
OVOLOTOC TNG, TO OVOUa THG KAGoNG, dnAaodn ivar Book.bookNo. Ztig ypappéc 10 ko
11 dnovpyovue ™ uébodo displayTotal n onoia ektvmdvel to TANBog Twv PiAiinv
eV oTIC Ypoupég 13 kot 14 dnpuovpyodue ™ pébodo showBook n onoia ekturdvel To
TitAo Kou o isbn Tov fifiiov.

Yrg ypappés 16 ko 17 vmeppoptdvoope ™ peEBodo Str mov avamoapiotd T0
OVTIKEILEVO GOV aAQapOUNTIKO Kol OTIS Ypopupes 19 ko 29 vreppoptdvovpe To
TEAESTN < DGTE VAL UTOPOVUE va. cuykpivovpe dvo Piiia og mpog ) T tovg. O
GLYKEKPLUEVOS TELECTNG AetTovpyel ympic TpOPAnUa OTav TPoOKeLTAL Yo aptBovs eVd
oev umopel va ypnopomombel yioo PipAion extOG av TOV VIEPPOPTOCOVUE Kol OPOv
KOVOLLE TIG AmapaiTNTEG GVYKPIGELS VO ETICTPEYOLLE LU0 AOYIKT] TIUT).

Kotd v ektédeon Tov TpoypaUIaTOS, 6T YPOUUES 22 kot 23 dnpiovpyovue To 600
BAia, ev ovveyeio eppaviovpe 10 cuvolkd TANB0G TV PRAM®VY, Kol OTIS YPOUIES
25 ko 26 kohoOue ™ pébodo showbook mote va epupavicovpe to titho Kot To isbn
tov kBe PiPAMov. X ypouun 27 extomoveror otnv 000vn, M aAQopOUNTIKY
avorapdotacn tov bookl, dniadn n print kdver kKAnon g veepopTOUEVNS LeBdSoV
str. Ztig ypoppég 28 kot 29 KAVOLLLE XPTOT) TOV VIEPPOPTMOUEVOD TEAEGTN UIKPOTEPO

(MOTE VO, GLYKPIVOLLLE TIG TIHES 00O PPAimV.
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243 Kinpovoukotnro

H wnpovopukomrta eivar moAd ypNGIUO €PYOAEI0 OTN KOTOOKELY, UEYAA®V
EQUPLOYDV 0poV dev ypeldletal va vAomomcovpe e&apyng OAN Tn AELITOVPYIKOTNTO GE
poe KAGdon omd Tn oTypn Tov TNV €YOVUE LAOTOWOEL O€ o GAAN KAdon. T
napaderyua otn khdon Book, 1o cevdpio book.py, éxovue evompotdoel ta dedopiva
Ko TG nefooovg yia ) dayeipion evog Pipiiov.

Edv ev ovveyela 6élovpe va Kotackevdoovpe TN KAGon modikd Pipiio dev
ypelaletal vo. VAOTOMGovpe OAn TNV AEtovpykOTTa €€0pyNg 0QOov Kotd HeYOAO
T0G00T0 givorl mapdpota pe avti tov Piriov. Xpetdletor 6To cOUA TS VEAS KAAGNC
va tpocBécovpe Povo v emmALOV TANPOPOPia TOL glvar N TPOTEWVOUEVN NAKia Yo

TNV OVAYVOGCT] TOL GLYKEKPLUEVOL TTadKO BiAiov.

To oevapro BookForKids.py

1 | # emkOAAnon twv ypoppwv 1 wg 20 tou oevapiou book.py
2

3 | class BookForKids(Book) :

4 def __init__ (self, title, isbn, cost, proposedage):
5 #tsuper().__init__ (title, isbn, cost)

6 Book. init (self, title, isbn, cost)

7 self.kidsage=proposedage

8

9 def showBook(self):

10 #tsuper().showBook()

11 Book.showBook (self)

12 print("Age: {0}".format(self.kidsage))

13

14 | kidBook=BookForKids("The snow queen", "1234789", 20, 10)
15 | kidBook. showBook ()

16 | kidBook.displayTotal()

To amotéheopa g ektédeong Tov BookForKids.py eivot

e

Title: The =now gueen ISEN:12347TE89
Boge: 10

Total Books = 1

i



>m ypouunq 3, HETA TO Ovoupa NG KAAomMG, Héca o mapevOEcEl ONAMVOVUE T
PBaocwm wAdom. Ztic ypouués 4 €oc 7 opilovpe 1O KOTOOKELOOTH TNG KAAOMG
BookForKids kot otig ypopupéc 9 éog 12 vreppoptdvovue ) pébodo showBook mote
VO EKTUTIOGEL Kol T0. EMTALOV oTolyela Tng KAdong. Kat 610 Kataokevoot kot ot
uébodo showBook kavovpe KA oM TV £KOOCEMY TOVG, 0T PaciKh KAGoN, ypauun 6
kot 11. H xAfon toug pumopet va yiver pe 600 tpomovg, gite kévovtog avapopd ot
Boaowm kAdon cov super() gite xpnoIOTOIOVTOS TO OVOpo TG Bacikig KAAoNG Kol £V
ocvveyeia 1o Ovopa g neBddov, pe TPAOTN TOPAUETPO TN O1EVBVVOT TOL AVTIKEUEVOL

7OV £KOVE TNV avtioTolyn KA on, dniadn to self.

Aoknon 2.5: Na onuovpynoete v kAdon Rectangle n omoia meprypdost éva
opBoydvio mopaAnrAoypapupo. O kataokevaotig Bo déxeTor dVO TIHES, TAATOC KOt
Oyog. Na dnpovpynocete 600 pebddovg : a) v epPfaddv - n omoia vroroyilel kot
eMOTPEQEL TO EUPadOV oav TAGTOG emtl Vyog B) T mepipeTpo - 1 omoia voAoyilel Kot
emoTpéPel T mePipeTpo cav 2 * mAATOC Kol VYOS YTEPPOPTMOOTE TO TEAECTY|
HEYOADTEPO > 0 0moiog GLYKPIvEL VO TUPUAANAOYPOULO OC TPOG TN TEPIUETPO.
Anuovpyeiote 6VO TOPAAANAOYPOULLO KO GLYKPIVETE To HETAED TOVC.

2.5 BipmoOnkeg Python

25.1 Tuveivor o rpirodnkn

H Biprodnkn 1 apbpopo (module) eivar po cviloyn omd cuvaptioelc 1/koi
KAGoelg mov oyetiCovror pe KAmOlw GLYKEKPYEVN Asttovpyikotmta. [Ma va
Umopécove v ypnowomomcovpe o PProdnkn Bo mpémer vo ddoovpe GTov
LETAPPOCTI TNV EVIOAN VA TO £1G0YAYEL HEGH OTOV KOJKE Hog Kol avTtd yiveTol pe
v evioAn import’Exovpe Mon ypnoiporomost to module math oe mponyoduevec
EVOTNTEG,.

Yndpyovv modules mov €pyovion poli pe tn YAOGGO Kot GUVIGTOOV TIG €5 OPIGHOD
Bprodnkeg g (.y. math, sys), evdd pmopovpe va dNUIOVPYNGOLUE Kot TG OKEG [LOGC.
H Python dwatnpel éva povomdtt pe tovg KOTOAGYOLG OMOL WAYVEL Yo vo. Ppet

modules. Mmopovue vo. dovpe T1 TepEyel pécw ¢ petafintgc path tov module sys:

To eevapro showPath.py To amotéleopa

import sys ['C:\\Windows\\SYSTEM32\\python33.zip"',

print(sys.path) "C:\\Python33\\DLLs",
"C:\\Python33\\1ib', 'C:\\Python33',
"C:\\Python33\\1ib\\site-packages']

[Ipocoyn, T0 amOTEAEG O TG EKTEAECTG UTOPEL VAL OLOLPEPEL VAAOYOQL LLE TO LOVOTATL

™G eykatdotoong thg Python.
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2.5.2 Anmovpyio Module

H onuovpyia evog n mepiocotépwv modules eivar yprioun Aettovpyia otnv
aVATTUEN OGS EQOPLOYAG OPOV UTOPOVE VO EVOMUATMOCOVHE GE OVTA OHOELOELG
Aertovpyieg kot ONADGCELS, TIG omoieg v cuveyelo pumopode va glodyovue o€ GALQ
apyeio ¢ epappoyns. Kotd ovtd to TpOTO £mOVOYPNGIULOTOIOVUE TO KOOIKO KOl
€Yovpe KaAOTEPN SLoYEIPIOT KOl GLVTIPTOT TOV AELTOVPYLDV TOV.

Ev ocvveyeia B dnpuovpynocovpe dvo apyeia oe Python, 1o inep.py to omoio Oa
amoteAel To module kat to testmodule.py to omoio Oa kdvel elcaywyn to inep kot Oo
ypnowonotel Tig Asrtovpyieg Tov. Méca 610 inep.py TANKIPOAOYOUUE TIC EVIOAES

TOPOAKATO EKOVOC.

# factorial

Ww N =

Hdef factorial(n):

1 a, b=1, 1

E | while (b <= n):

¢ a=a®*hb

T print(a)
b=Db +1

return a

e e

11 #isPrime

k
W NN}

def isprime(n):

14 for i in range(2, n-1):
15 if((n % i) == 0):
16 return False

17 |return True

Ewova 2.2: O k®dkag Tov inep.py

H ovvéptnon factorial vmoroyiler 10 moapayoviikd evog apBpuovd n omAaodn To
YwoueEVO OAwV TV aplBumv amd to 1 puéypt Tov ap1fuod n. Evod n isprime vroioyilel av
évag aplpog n eivon mpdtog M Oyl [pdtor Aéyovtar ot apiBupoi mov dwopovvron
aKpIP®g, Ywpig vo apnvovy vTorono, Lovo He T povdda kot Tov €avtd tovg. Tig dvo
AVOTEP® GLUVAPTNOELS TIC YPNOUYLOTOIOVUE OPKETA GLYVA GE LOOMUATIKEG EQAPLOYES
KOl OTn 7EPITTOON TOL MNTAV  YPNOWES OE  OPKETA TPOYPAUUATO, TOTE TIC
evompotovovpe og Eva module dote va PTopodLE VO TIG ETAVOYPTCLLOTOGOVLE KOl

o€ QAL GevapLaL.

O kddkag tov testmodule.py To anotédespa TG ektéleomg




import inep P

g 24
3  print(inep.factorial(4)) True
4 print(inep.isprime(17)) sz |

>t ypauun 1 tov testmodule.py, kédvovpe glcoywyn to inep kot oTig Ypapupués 3 ko 4

KOAOVUE TIC GLVOPTNOELS TOV. Ev cuveyeio Tpomomolove Tov avotépm KOOIKO MOTE

VoL TAPEL TN LOPON TN TOPAKATO LOPPT] :

O kddwog Tov testmodule.py To amotéAlecpa TG EKTEAEOTC

from inep import isprime

print(isprime (23))

Me v oAlloyn oavth, 1 ovvdptnon isprime £xel evoopotmbel TANpOS oTO
testmodule.py gwvar dnAadn cav va punv vanpye To inep kot eiyope ypayel angvbeiog
N oLvdpTtNom 610 coua Tov testmodule. Dvokd Kdbe Tpoondbeia vo eKTEAEGOLUE TN
ocuvaptnon factorial Ba eppavicer cedipa. Evoilaktikd Bo pmopodcape va kdvovpe

€100YMYT OAEG TIG GLVOPTHCELS LE TNV TOPOKATO EVTOAT :

O k®dKag Tov testmodule.py To amotéhespo ™G eKTéEAEONG
inep isprime, factorial True
print (isprime(17)) 40320

print(factorial(B}}

> mepimtwon mov KAvovue eloaywyn OAEC TIG GLVOPTNCES Ba pmopovcape
EVOMOKTIKG Vo, ypnoiomotjcovpe ot ypouur 1 v evtoin : from inep import *

To module tkinter ivon to modaidtepo kot TAEov yvwotd module yio T dnuovpyio,
ypaokng oemang (Graphical User Interface) otnv Python, av kot vdpyovv ToAAEG
GAAeg duvaTdTNTES KO EVOALOKTIKEG, OTMC Yo Topddetypo 0 module wxPython 1 to
Jython mov @épver otv Python 6An ™ Aettovpywdnto TV KAdcewv g Java
(meprocodtepeg mAnpoopiegc ot dwevbvvon  ttps://wiki.python.org/moin/
GuiProgramming ).
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To oevapro testTkinter.py TO amotélespa TG EKTEAEOTG

tkinter % tk - olEN
>>> tkinter. test() This is Tel/Tk version 8.5
This should be a cedilla: ¢

Click me!

auwur

To tkinter elvar otnprypévo méve oto mhaicto tcl/tk (tcl = tool command line,
YAOOoA TPOoypaUpHaTIcrov, tk n eméktaon g tel, PifAodnkn Yo yeporod YpapKnig
demapnc). H evompdrwon tov module yivetar oty python 3+ pe v evtoln import
tkinter evéd otnv 2+ pe v evroin import Tkinter.

H Baocwn doun kddika yio ) xpfon tov tkinter givar  akdlovon:

To cevapro basicTkinter.py

TO amotéAe o TNG EKTEAECTC

tkinter
topwindow = tkinter.Tk[)1
# Edd dodnuioupyoUvial 1o widgets,
# m.y. XKoupni&, €TLKETTEQ, KAN
topwindow.mainloop () 2

Ta Bacikd onpeio ot Asttovpyio Tov basicTkinter.py sivau :
1. Anovpyia kevipikod TapaBupov 610 0moi0 aVvaPEPOLUCTE LEGM TNG topwindow

2. 'Evapén mapakorovOnong twov yeyovotov oto GUI xor evnuépmong tov

TapaBvpov, OTOTE YPELOCTEL, KATA TN SdPKELD TG AELTOVPYING TOV.

Me tov Opo widgets evvooOpE TO OVTIKEIPLEVO TOV YPTNCLUOTOOVUE Yol VO

onuovpynooope  éva  GUIL:  Button, Label, Text, «Am. Ztn devbvvon

http://www.tutorialspoint.com/python/python_gui_programming.htm 6a Ppeite

Mota pe to Kuptotepa widgets kabm¢ kat T cvvtaén toug.



‘Eva mo olokAnpouévo mapadstypa sivarl to oevapto windowWithEvent.py to omoio
apyiCer pe v eoaywyn tov module tkinter. Ttic ypoppéc 2 xor 3 opiletor M
ovvaptnon endf, n onoia TpoKELTOL VoL EKTEAEGTEL UE TO TATN O TOL TARKTPOL TTOL Ool
tonobetnoovpe oto mapdhvpo Tov oevapiov. H Aettovpyia g endf sivar va kAeicet to
napdOvpo, pe ) kKAnon g destroy.

>m ypouun 6 OMUIOvPYOVUE TO KEVIPIKO TapAOLPO KOl 1 TPOYPOLUATICTIKY
avoeopd Ba yiveton péow g topwindow. Xtnv ypoupr 7 OnuovpyodUE TO0 KOVl

evtor®v btn, pe keipevo to OK kot pe ocuvaptnon Aettovpyiog Kotd to TATNHO TOV,

v endf.
To oevapio windowWithEvent.py To omotéleopa g
EKTELEOTG
1 import tkinter % K |
: def endf(): fﬂﬁ
4 topwindow.destroy () Welcome to python!

topwindow = tkinter.Tk()
btn=tkinter.Button (topwindow,text="0K", command=endf)
btn.pack()

10 label = tkinter.Label (topwindow, text="Welcoms to python!™)
11 label.pack()

13 topwindow.mainloop ()

2V enduevn ypoppn tortobetodpe 10 Kovpuni 6to topdvpo. Xtic ypopupués 10 o 11
dnuovpyovpe v etikéta label pe keipevo to Welcome to python kot to tomobgtovpe
o610 Kevipwkd mapabvpo. Téhog ot ypouun 13 apyiler n moapaxorovbnon twv

YEYOVOT®V GTO KEVTPIKO TTapdfupo.

Aoknon 2.6 No onuovpynote 1o module geometry to omoio mepiéyst Tig
ovvoptioelg CircleArea - n onoia déxeTon £va Opiopa, TNV aKTive EvOC KukAov R kot
eMOTPEPEL TO eUPaddv evog kOkAov 3.1415 * R * R, v RectangleArea - n onoia
déxetar 0vo opioparto Tig TAevpEc A kot B evog opBoywviov mapaiinioypdppon Kot
emotpépel 10 guPfodov tov A * B, v VolumeCylinder - n onoia déyetar dvo
opioparta, v aktiva ¢ Baong R kot to dYywog H evog kKuAivopov Kot emoTpEPEL TOV
oyko tov 3.1415 * R * R * H. Noa onuiovpynoete kot 1o apyeio testgeometry.py oto
omoio Ba kdvete elcaymyn povo T cvuvaptnoelg RectangleArea kou CircleArea kot 6o
EKTUTIMOOETE TO €UPadOV evoc opBoywviov pe tipég 10 o 13 kot 10 euPaddv evog
KOKAOL pE akTiva T Tiun 7.5.

I'AQYXAPI

AvTtikeipevo: gival éva Eexmplotd TapaoEyLo-GTLYMOTVTIO TG KAGONG TOL.
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ApOpopa: civar éva apyeio mov mepiEyel NAOOEC kal oplopove oe Python kot
OAOKAN PN M AELTOLPYIKOTNTO TOV 1| UEPOC AVTNG Umopel va Yivel elcaymyn o€ éva vEo
apyeto.

Aopéc OEOOPEVOV:  OVAPEPOVTOL GE  JPOPETIKOVS TPOTOVG OPYAvVOONG Kot
amobnkevong TV 0E0OUEVOV HEGO GE EVOV VTTOAOYIOTY), MOTE OVTE VO UTOPOLV Vo
YPNOUOTONO0VV LE TO TAEOV ATOOOTIKO TPOTO.

KAiaon: eivar pio avtoTeAg KO QQALPETIKN OVOTAPACTOCT) TOV WO0TATOV Kol TOV
pueBOOMV KATOLG KATNYOPIaG AVIIKEWWEVOV GE £V TEPPAAAOV TPOYPOUUATIGHOD.

Kipovopkétnra: eivar n petafifoon tov pebddwv kot tov WO0TTOV oG
YOVIKNG KAGONG Gg (o véa KAGo™ xopig va ) tepropilel va mpocshicet dikég e, VEEG
puefdS0vG Kot 1010TNTEC.

A€EIKO: givar piar Sopn dES0UEVMV TTOV avTIoTOLYICEL LOVOSIKE KAEIOLA Y10l TIC TIHEG.

Alota: givon owatetaypévn akolovbia otowyeiov n omoia umopel va tpomomom et
KAt TN ObpKELN TNG EPOPLOYNG.

Miewdoa: sivor OSratetoyuévn axolovbio otoyyeimv m omoia dev pmopel va
tpomomoinBel Katd ™ ddpkela TG EPAPUOYNG.

Xovaptnon: sivorl évog THTog VTOTPOYPAUUATOS (Vo GOVOLO EVIOAMV) OV pmopel
va d€xeTan 1 Ol TAPUUETPOVS KoL VOL EMAVEL £vOL LEPOG TOL GLVOALKOV TPOBANLOTOC.

YOvoAo: glval pia Sopr| 0E00UEVMV TTOV TEPLEYEL povadiota otoryeio yopic o1dTasn.

OAHI'OX ITIEPAITEPQ2 MEAETHX
> Im devbuvon http://www.greenteapress.com/thinkpython/html/index.html

napéyetor dwpedv 1o PiPiio Think in Python 1o omoio kolvmter OAa To
TEPLEYOUEVA TOV KEPOAOLOV.

» X owevbuven http://www.swaroopch.com/notes/python/ mopéyetar dwpedv Tto
Biprio A Byte of Python to omoio kaAdmtel OXo TO TEPIEYOUEVO TOV KEPAAAIOV.

» X owevbovvon http://www.diveintopython.net/ mopéyetar dwpedv 1o Pifiio Dive
into Python to omoio koAvmTel OO TO TEPIEXOUEVA TOV KEQOUAAIOV.

» X oevbuvon http:// www.learnpython.org/en/Classes and Objects vrdpyet évog
SIKTLOKOG TOTOG LE EKTOOELTIKA BT Kol OAANAETOPOCTIKG TOPAdELYHOTO LLE
TO, TEPLEYOUEVO TOV KEPAAAIOV.

» Xt dwevbuvon http://www.tutorialspoint.com/python/ vmdpyer €vag SikTLOKOC

TOTOG LLE TOPAOETYLOTA GYETIKGL LLE TO TEPLEYOUEVO TOV KEQPOANIOV.



KATAAOI'OX EIKONQN

Ewcova 2.1: TIPAEEIC OVALETO GE AOTEG ..eivvvreirrreeririeeiieeesireeesireessireesssseesssseessiseesnsneeans

Ewova 2.2: O kddkag Tov inep.py
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3 AINNIOGHKEYZXH & AIAXEIPIXH IAHPO®OPIAX

2KOTOC

2Komdg TOV KEPAAiov lval 1) TaPOLGINGTN TV SVVATOTATOV JlaYEIPLONG OEOOUEVDV
mov mapéyel n Python. To kepdiato mepiéyet OAN v TAnpoopia Tov ypetdleTol yio
va umopeite va dnuovpyeite kKo va dwyelpileote apyeion kelwévov KabOG Kot va
YPNOLOTOIEITE OYecOKES Pdoelg dedopuévav yioo amobnKeLoN KOl OVAKINGT TV
dedopévav Tov epappoymv cog. Edwotepa, mapovosidletor 1 vrootpién g Python

v oaxeipion tov Bdoemv dedopévaov SQLite ko mySQL.

Ilpocdoramueva omoteléouara
Otav Ba £xete peketoet To ke@dAoo avtd Ba pmopeite va:
® ypnowomnoleite apyeio KEYWEVOL,
e amofnkevete kot avaktdte dedopéva amd BA SQLite,
e amofnkevete Ko avaxtdrte dedopéva and BA mySQL,

®  QVOTTUGGETE EPOPLOYEG TTOV YPTGLLOTOLOVV HOVILO OTOONKEVTIKG HEGOL

Evvoiec-KAgioia
e Apyeio keyévov
e Xyecwokég Bhoeg Asdopévav
e SQLite
e mySQL

Ewooywyixés Hapotnpnoeis

H omobrxevon kot diayeipion oedopévev amoterel amopaitntn Asrtovpyion evog
TANpoeoplakol cuoTiuratoc. Zto Kepdiaia 1 kot 2 NpOape o€ emaQn LE TO «YEVIKO»
oVOTNUO EPYOAEI®V TNG YADGGOS. 10 mopdv Kepdioto Ba pdbovpe O umopove va
onuovpyovpe, dwPdloope ko eneEepyalopoote apyeion dedopévav. Emmiéov Oa
dovue pe mowo Tpoémo M Python ypnoipomnotel 11 oxeclokég Pacelg dedopévov (B.A.).
o to okomd avtd €yovpe emrééel agevog v SQLite mov eivor puo amdn aAld
AELITOVPYIKN KOl OOTEAEGUOTIKY] VAOTOinom oyeolakng B.A. mov Ppiokel mOAAEG
EQUPUOYES, 1010HTEPO OE HETPLOG 1OYVOG VIOAOYICTIKA TEPPaAiovTa, OmmG gival Ta
Kvntd mAépwva, kot aeetépov v mySQL mov sivor pio 1oyupoToTn KAMGIKY
oyxeolokn B.A.. Kot ot 800 B.A. givor €lehBepo Aoylopkd Kol UTOPOVUE VO TIG

YPNOLOTOIOVE OMPEAV.



3.1 Apyseio Keypévov

‘Eva. apyelo xewévov eivar o akoAovBio omd yopoktipeg mov Ppickovton
amoOnkevpévol o€ éva otabepd PHEco dnwg Evag okANpog diokog, &va CDROM k.Am.

H Python dwabéter pia oepd amd pebddovg e T omoieg LTOPOVLLE VO AVOLYOVLLE, VoL
dwpdalovpe kKo vo tpomomolovpe ta apyeia keywévov. Ildpe apéowg va i dodue
TaPaBETOVTOG KOl TOPASELYLOTO EPOPLOYNG TOVG,.

Anpmovpyio apysiov Yo eyypaen: <fhandle> = open(<filename>, ‘w”)

Me v gvtoAn ovt) dnupovpyeitar Eva véo, kevd apyelo, 6to omoio pmopovue va,
ewoayayoope Oedopéva. To <filename> umopel va mepi€yet 1660 TO UEGOV
amofnKevoNg 600 KAl TO HOVOTTATL TOV eakEA®V 6oL Ba Yivel n dnovpyio. Av dev
TPOocdoPLoTEL povomdrtt, TOTE TO apyelo dnUovpyeitol GTOV TPEYOVTO KATAAOYO. X€
TePIMTOON OV 6TO PAKELD LVILAPYEL NNON Eva apyelo e TO OGvopa OV TPOoGdopilovpe,
tote 0vTO 0dedlel Ko To dedopéva mov mepiEyel ybvovtar. Ilpémel emopévag va
glpoote TPooeKTIKOL ot ypnon avtng ¢ evioAng. To <fhandle> egivon éva
avtikeipevo tomov file, Tov omoiov pmopodpue va ypnoyomomocovpe TG peBdd0LG
write() xau close() yi vo ypayouvpe to dedopéva kol va kieioovue to opyeio,
avtiototya. H pébodog close() petapépet Tuxdv ded0pUEVOL TOV, OVAAOYQ LE TO TTMOG TO
owyepiletal 1o Aettovpyikd cvotnua, pmopel va Bpickovial aKOUo GE TPOGMPIVY|
aroOnkevon (buffer).

HMapaderypa 3.1: Anpovpyia apyeiov KEYWEVOL Kot £YYpapt) OEOOUEVMDV

fname = input ("Adcte Svopow vEou cpyelou xelpévou:™)
fhandle = open (fname,"w"
text = input ("""IAnxtpoloyhoTe TLC YVRUUUEC TOU CpXElio,
TFAOLD PE enter of wKewh ypopuprn wn"""™)
firstline =
text !="":
firstline:
fhandle.write (text)

firstline =

fhandle.write ("\n"+text)
text = input ()
_fhandle.close{j

O ypnomng mANKTpoAoYyEL TO OGVOUO TOVL OPYEIOV, KOl O KOOKOG TO OVOiyeEL yio
eyypaoen (access mode = ‘W’). X ocvvéyewn, péco oto Ppoyxo while o ypnotng
TANKTpoLoyel Ta mEpLeyOUEVA KAOE Ypapupung kot totd enter. H evtodn while gAéyyet to
aAeoplBunTikd mTov d6OnKe Kot teppatiCel av sivar kevd. Av éxovv dobel dedopéva,

avtd ypdoovtal oto apyeio pe t péBodo write(). Xto téAog 1 close() Kheivel To apyeio
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kot omelevbepdver to aviikeipevo fhandle. H boolean petafinty firstline
YPNOUOTOIEITOL Y10 VO EAEYEEL OV EILAOTE OTNV TPMTN YPAUUN, OTOTE ATAL YPAPETOL
TO KEIUEVO. XTIC EMOUEVESG EMAVAANYELS, TPMOTO AAAALOVE VPO KoL LETA YPAPOVLLE.
AxoAovBel éva delypa Tng ekTéAeonC Kot To apyeio wov dnpovpyeitat.

AdoTe dvopa viou apyelou xelpévouinames.txt H names.txt|
NANKTPOROVYIOTE TLC YRUUMED TOU QPYEio,
TEAoC UE enter of XKEvih ypopph =
Ht?vuyufan)g Hovoy LAToU 2 Tétpocg Métpou
Métpog HETpou ~

Nixog Nixou >

havayLétnq HovoyL@Tou

Nixog Nixou

>

Ewova 3.1: Anpovpyio apyeiov Kelpévou - detypo eKTEAESTS

Avorypo vapyovrtog apyciov yo avayvmon: <fhandle> = open(<filename>, ‘r’)

Avotyovpe éva apyeio mov €xel ovopa <filename> yio avayvoon. To apyeio mpémet
va vapyet NoN. Mmopovue va mapaieiyovpe o access mode ‘I’ 910t éva apyeio
avotyel €€ opiopov o avdyveorn. Me 1 pébodo read() swfdalovpe ta meprexduevd
TOVL.

Mapadsrypa 3.2: Avoryua apyeiov Keyévov Kot avayvoon dedopuévaov

fname = 'names.t=Et’
fhandle = open (fname,"r")
data = fhandle.read/()
fhandel.close ()

print (data)

Onwg PAénete oto [Mapdderypa 3.2, n avayvoon dedopévev amd to apyelo KEWWEVO,
mov Oomuovpyncape oto Ilapdderypo 3.1, dev umopel va eivar gukoAdtepn! Ta
ogdopéva mov SwPdalovror amoBnkevovrar ot petofAnt)y data kot 6T GLVEXEWN
UTOPOVLE VO TOL VITOPAAOVLE GE OTOONTOTE eMeEepyacio OEAoVLE, GTO TAPASELYLLOL
ta gpeavioope oty 000vn. [lpocélte 011, 610 OAPapOuNTIKO data Teptiapfavovon
olot o1 yapaktpeg mov Ba Ppebodv oto apyeio, 010 TAPAdEYUE LG Ol dVO TPMTEG
YPOUUES TTEPIEXOVV TOV XOPAKTNPO AAAYTS YPaUUNG \n. Avtdg givar kat 0 Adyog mov 1
evtoM) print(data) ta speaviler oe ypoappés, Omwg Swpdommkav. Qotdco ot
cvvnOiopévn mepintmwon, avtod Bo wpénet va to Aappdvovpe vedoyn kot av BElovpe va
Eyovpe to. «kKoBapd» doedopéva, Bo mpémel va apaipécovpe amd TV €i6odo TVYXOV
npdcebetovg yapaktipes. Avtd umopel va yiver pe ) pébodo str.strip(), mov oOtOv
ypnoonomBel yopic dpiopa, cfnvel Toug AgvkohS YoPOKTNPES (.. VEX YpOopLuY,
KevA) Tov mponyovvtal Kot €moviol Tov oAgapiBuntikov. Xto IMopdderypo 3.3

Swpalovpe Kabe o ypapun Kot Ty amodnkedovpe o€ pia, apyikd kevny, AMota.



Hoapdaderypa 3.3: Avayvoon dedopévov oe Alota

fname = "names.t=xt’
fhandle = cpen (fname,”"r")
array = []

line fhandle:

array.append(line.strip())
fhandle.close ()
print (array)

['"Tovery Latng MovoyLatou', 'Métpog Hétpou', '"Nixkog Nixou']

Avorypo apysiov Yo eréktacn: <fhandle> = open(<filename>, ‘a”)

Av 10 apyeio vapyel, TOtE avolyetan ympic va mepaybovy ta mepleydueva tov. Ot
emopeves evtohég write() Bo mpocBécovy ta dedopéva 6to TEAOG Tov. AV T0 apyeio dev
VILApyEL, TOTE dNpovpyeitan Eva VEOD, KEVO.

Mapadsrypa 3.4: TIpocOnin dedopévov o apyeio

fname = 'names.tzt'
fhandle = open (fname,"z2")
fhandle.write {"\nBacikisLog BacLhsiou™)
tfhandle.close ()

line open (fname, "r") :

print (line, end="")

Horvory LaTne Hovoy LEGTou
Nétpog Métpou

Nixog Nixkou

BaciAsiLog BaoLheiovw

[Mopatmpnote 6t cvvtaEope v eviodn for, evBvlakdvovtag To AvVOlyUo. TOV
apyelov. Oa pmopovice va yivel oe 600 Egywpiotd Prpato, TpdOT v ovoifovpe 10
apyeto kot petd va dttpeEovpe TG Ypoupésg Tov. Qotodco n Python givar o yddooa
HWVIHOMOTIKT KO TETOEG GUVTOUEVGELS YPTCLULOTOIOVVTAL Y10 VO KAVOLY TOV KOO
AOKOVIKO Kol TEPIGGOTEPO ELOVAYVAOGTO.

To thandle, mov ypnoponoovue yio va avoapepBode 6to apyeio mov avoilyovyle,
glvanr tomov file ko OTWC T TEPLGGATEPOL OVTIKEILEVO HOG KAAONG, £xEl 1O10TNTEG

(attributes). Ztov ITivaka 3.1 mov akolovbei, pmopeite va deite pepikég amd ovTEC.

Mivaxag 3.1: I816tnteg avtikepévoo file

fhandle.closed | Eivar boolean kot éxer tyun True av 1o apyeio eivar KAEGTO Kot
False av givot avoikto

fhandle.mode | Emotpépet to access mode e to omoio avoiytnke 1o apyeio

fhandle.name | Emotpépet 1o dvopo tov apyeiov (mov yvopilet to AX.)

Y10 IMopdoetypa 3.2 avoifape to apyeio v va dtufdcovpe ta TEPLEXOUEVA TOV,

yvopiloviag 01t owtd vrapyel (apov To Eglyope OMUOLPYNGEL GTO TPONYOVUEVO
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TopAdeLya). Av Oumg Tpocmafncovpe va avoiovpe Eva apyeio mov dev vapyet (m.y.
00Tl 0 ypnotg €omoe AdBog oOvoua) Bo Eyovue oeaipa ektédeons. o va
npolopPdvovpe TETOW TPOPANUATO UTOPOVUE VO YPTGLLOTOWCOVUE TNV EVIOAN
nayidevong Aabov (1 eEupéocewv, exception handling). H amhovotepn popen g

evIoM|g paivetal otov Ilivaka 3.2.

Mivexag 3.2: Evtol try .. except .. else

try: try:

<gmikivdvvn-£¢ Artovpyio-ec> fhandle = open(“datafile.txt", "w")
except: fhandle.write("data™)

<evtolég av vmdpyet e€aipeon> except:
else: print ("Error in file open or write")
<evToAég av Oev vtapyet eEaipeon™> else:

print("Data written")
fhandle.close()

Hapaderypa 3.5: 'Eheyyog npdcsPaong oe apyeio

exist = "names.txt' o N
. ' ' File names.txt contains are:
notexist = 'notexist.txEt one
lista = ['"one', "two', 'thres"'] two
fhandle = open(exist,"w") three
item lista- Error in file notexist.txt

fhandle.write{item+"'"n")
fhandle.close ()

filename [exist,notexist]:
.fhandle = open(filenames, "r")
pr;nt ("Error in file {}'.format (filename))
;rint ("File {} contains are:".format (fhandle.names))
lines fhandle:

print(lines.strip())
fthandle.close ()

Ymv apyn tov ITlapadeiypatog 3.5 dnuovpyodue éva apyeio Kot ypagovpe to
dedopéva mov mepEyel n AMoto. Koatdmv, doxkipdlovpe va avoiovpe 1660 10 apyeio
ov €Yovpe OMUOLPYNOEL, 000 Kol £va mov dgv VApyel. Aglte OTL 6TV TPAOTN
mepinTOOoN eKTEAEITAL O KMOKOG TOL else kot epeavifovior to TEPLEYOUEVE TOL
apyeiov, evd ot 0e0TEPN TO OPYEL0 dEV LITAPYEL KO EKTEAEITOL O KOIIKOS TOV except.

H readline() eivon pia axdpo péBodog pe v omoia propovue vo dStoalovpe po-po
TIC YPOUUES €VOG apyeiov kewpwévou. H ypapun evog té€totov apyeiov teppoatilerl 0tav n
EVTOAN GUVOAVTIHGEL TOV YOPAKTPO VEAG YPOUUNG \n, 0 omoiog cuumeptiapupdveTor 6To
aApaplBuntikd mov 1 readline() emotpépel. Otav eBAcovpe 610 TEAOC TOV apyEiov

(EOF) n readline() emotpépel éva kevo aieaplBuntikd. Zto IMapdderypo 3.6



aVOTYOLUE VA aPYEI0 KEWEVOL Kol UETPAUE TIC YPOUUEG KOL TOVG YOPAUKTNPES TOV
0oVTO TEPLEYEL.

Hapdderypa 3.6: METpnuo YPOUL®OV Kot YOPAKTPOV apyelov KEWEVOL

filename = 'text.txt'
fh = ocpen(filename, 'r'")
lines = 0
chars = 0
nospace=0
line = fh.readline().strip("\n")
line != "';:
lines += 1
ch line:
chars += 1
ch !=' ': nospace += 1
line = fh.readline().strip("n"
print("File '{0}' statistics".format (fh.name))
print {"Number of lines: {0}".format {lines))
print ("Number of characters (with spaces): {}".format (chars))
print ("Number of characters (without spaces):{}".format (nospace))
fh.close ()

Aoy avoitovpe 10 apyeio, owPalovpe Tg ypappés tov. To Téhog apyeiov
evromiletal ot ovvOnkn g evioAng while, 6mov n readline() emoTpépel kevo
aAQoplOuNTIKS. AQopodue TO YOPOKTNPO OAAAYNAG YPOUUNG (Strip) aAld Oyt TuyOV
Kevl, mov Oewpoldvior UEPOG TOL KEWEVOL. XTN GCULVEXEWL, UETPAUE YPOUUES,
YOPOKTNPES KAOMG Kol TOVG YOPOKTPES TANV TV kevov. Télog, eupaviCovpe ta
amoteléoparo kot kietvoope to apyeio. To mepieydpevo tov apyeiov text.txt mov
YPNCLOTOMCOpE, KAODG Kol TO ATMOTEAECUO TNG EKTEAEONC UITOPEiTE Vo T dElTE TNV

Ewova 3.2.

Btmml

KL ov Oty Lkl 1nv Bpeig, n IB&xn o&sv og yYEAoOE.
ET1olL co@pdg TMoU £yLVveg, Ue tdon nelipa,

Ww N =

N&n Ba 1o Xotdhoafeg 1 IBGkeg TL onuoaivouv.

x>

File '"text.txt' statistics

Number of lines: 3

Number of characters (with spaces): 126
Nu.mbler of characters (without spaces):104
>

Ewova 3.2: Métpnpa ypoppodv & yopoKTHpev apyeiov KEWEVOD - EKTEAECT] KOJIKO

Aoxknon 3.1: I'payte éva mpoypoappo mov Ba dwPaler to apyeio text.txt tov
[Mopadeiyparog 3.6 kot Ba dnpovpyet Eva véo apyeio pe tig AEeLg Tov Keyévoy pia o€
kéBe ypapun. Ov AéEelg tov mnyaiov apyeiov ywpilovionr pe kevd. Mmopeite va
ypnoonomoete 1 pEBoodo split() tov arpapOuntikdv. Bpeite Tig odnyieg ypnong
™G omd 10 S10d1KTLO.

Aoxnon 3.2: I'payte éva mpodypappa mov Ba drafalel éva apyeio keyévov kot Oa
onuovpyet po omekovion g Kabe AEENG Tov pe Evav aplBud o omoiog eivat To PKog
g Aééne. Ta amotedéopata o amodnkevoviol o £va véo apyeio keévov, dmov g
Kk&Oe ypoppu tov Ba etvo n AEEN, Eva KOPUO Kol LETA O aplOpdC.
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Apastnprotntoe 3.1: Comma Separated Values (apysio CSV)

‘Eva apyeio CSV eivor apyeio kepévov 6mov OAEC Ol YPOUUES TOV €XOLV TNV 1010
dopn. Kdébe ypappun mepiéyet pa oepd and tipég (nedia, fields) mov dwoywpilovron pe
Kamowov €01Kd  yopaxktipo (N Kot 7mePlocOTEPOVS) Tov ovoudletor oplofétng
(delimiter). IToAV cvyvd o yopakTpog avTOS Eivol TO KOUUO, YU oLTO Kot Ta. apyEio
ovopdlovioan oproBetnuéva  pe  wkoppatoa. Xty EAAGda, ©otdéco, TO  KOUUO
YPNOLOTOIEITOL Y10, TOVG OEKAOIKOVG OplOLovS, Yoo T0 AGY0 avTd 0 SLoY®PIGTIKOG
YOPOKTNPOG Umopel va elvar GALOG, Y. TO EAANVIKO epmTnuatikd. Ot Tiég umopet va
nepAaUPBAvouy oV apyn Kot 6To TEAOG TOVG KEVE MGTE OAES O YPOLLLES VoL £XOVV TO
idto mnBog yapaxktnpwv. Apyeio CSV onpovpyodviot amd TpoypapLoTe AOYIGTIKOV
eOAMov (Excel, Libre Calc, k.Am.) ahld kot Pacelg dedopévov. Xy Ewova 3.2
umopeite va deite 10 1010 apyeio, data.csv mov £yl avorytel pe Evav KEWWEVOYPAPO Kot
pe to Excel.

D data.csv\
1 Métpog;létpou;1974;Toviag;55

2 BoaoiAnc;BoaolAeiou;1961;Mayvnoiacg;17
3 Tepdolpog;Tepacipovu;1956;BOA0U; 33

| F22 - 5|

| A B C D E F '
1 Nétpog Métpou 1974 lwviag 55
2 |BaoiAng Baoleiov 1961 Mayvnolag 17
3 |lepdowoc lepooipou 1956 Boiou 33
4

Ewéva 3.3: Apyeio CSV

Anpiovpynote pe €va AoyloTikd @UALO To mapomdve apyxeio CSV. I'pdyte éva
npoypappo Python mov Ba avoiyet o apysio owtd, Ba daPdlel ta mepexdueva Tov Kot
Bo onuovpyel o Alota 6mov kébe otorgeio g Ba elvar emiong AMota pe T
nepleyopeva g ypapuns. o mapddstypa: [[TIétpog’, TI€tpov’,” 1974, loviag’,’557],

[ k.o.x.],...].
3.2 Awyeipron tinpo@opiog og Bdoeig Agdoopévov

3.2.1 Asgdopéva kar ITAnpogopia
H ovAhoyn, amoBnKevon, avaktnon kot ene&epyacio 0e00UEVOV OmMOTEAEL L0l OO TIG

onuavtikdtepeg Asttovpyieg g IIAnpoeopwkng. Ta dedopéva vmépyovv mavtov,



KOTOYPAQOVTOL KOl  YPNOWOmoovviow o€ kdbe  ékeavon g  avOpomvng
OpaoTNPOTNTAG, KLPEPVNTIKY, EUTOPIKY, EMICTNUOVIKY K.0.K., TPOKEWUEVOL VO
ONUIOVPYHGOLV TO TOAVTILATEPO TTPOIHV TNG GVYYPOVNG ETOYNGS, TNV TANPOPOPiaL.

T1 etvon Opg Agdopévo ko Tt ITAnpogopia; [Tapdro mov dev vrdpyet évag emionpog,
KOWd 0modektdg 0plopOg Yoo Toug Opovg, ot opiouol mov €yovv d0bel amd Ttov
opyaviopd tvmomoinong twv H.ITL.A. ANSI givon yopaktnpiotikoi:

e Agdopéva (data) sivar o axatépyactog aptOpuog, to yeyovog, cOUPoro, Ypappo KAT,
0TO 07010 PUTOPOVLLE VO TPOGOIMGOVUE £VVOLAL, EVD
o IIAnpogopia (information) eivar 1o vompo mov divovue oe éva GOVOAO Omd

dedopéva, oo To LToPAAAovUE GE KATTOWG LOPPT|G Emeepyacia.

Mio86c Mic8o
1000 1000€ 1000€ KaBnynti
1000€

Ao Ta dedopéva oTnv TAnpogopia Kol atmd TV TTAnpopopia oTn yvworn

Ewéva 3.4: and ta dedopéva ot TAnpopopio

Y& MOAAEG TEPIMTMGELS Ol OPOL YPNGILOTOOVVTOL EVAAAAKTIKG (Omwg Kol 0 OpOg
I'voon, Knowledge) kot ovyvd ovyyéovtor kot tovtifovral, mpayuo 7ov &ivol
OVOUEVOUEVO: TO OEOOUEVO amOTEAEL TANPOPOPia OV OUMG dev Exel evtayBel akdpa oe
Koo vpvTEPO TAAIG10, OEV £xel ONAAON AmOKTNoEL KOO0 Waitepo vonua (Ewodva
3.4). Elvar mpogovég 0Tl 0vTO 7OV Yoo KOTOOV OTOTEAEL TANPOQOpio. pmopel v
EMOUEVT] OTIYUN] VO OMOTEAEGEL OEOOUEVO Yo KAmola GAAN dadikacio 1 Asttovpyia

k.0.k. (Ewova 3.5).

() = B = e

MAnpo@opiakd i
Asdopéva ZUoTHHA MAnpogopia

ﬁ< <&

AvoTpopod8Tnon ]

Ewéva 3.5: H avotpopoddtnon mAnpoeopiog-dedopuévmy
3.2.2 Opyavoon Apysiov
[Tpoxeyévou va elpacte oe BEGN va ¥PNGILOTOIOVUE OTOOOTIKA T OEGOUEVA TTPETEL
VO TOLG ODGOLLE dopn Kot opydvwot. Movov €16t umopet Kamolog var to. avalntnoet

KOl TN GUVEYELD VOL T OIVOKTIGEL EDKOAOL.



67

Kotd v emoyn wpv amd v élevon tov Xvotnudtov Bdoewv Agdopévov ta
ogdopéva  uhdocovtav o€ apyeio Tov  AgITovPYKOL TVOTHUOTOS 7OV T
ONUIOVPYOVCAV TA TPOYPAULOTO EPOPLOYDV.

e H loyum povada opydvoong tov apyeiov dedopévav eivar cuvnbmg 1 eyypapn
(record). Kabe eyypaogr avtiotorei oe pia oviotnto (). LTAAANAOC,
AGPAMOUEVOC, VAIKO omobnkne, abAnTng K.AT.).

o KdbOe eyypaen mepiéyel a oepd amd TAnpoopies, ta wedio (fields), mov eivon ot
WOTNTES TG EYYPOUPNS, TO YOPUKTNPICTIKG TNG ONAMON 7OV TNV TEPLYPAPOLV,
cLUPOVO BEPaia e TIC EWOIKEG OMALTNOELS TNG CVYKEKPIULUEVNG EQAPLOYTS.

Hapaderypa 3.7: M eyypagmn yio v ovtoOtnTa «Y TOAANA0G)

H ovtéomta vrdAANAoC TOpIGTAVETOL LE EYYPOPN TOV TTEPIEYXEL MG TEdIM TO OVOLO,
En®VLMO, oplBpd pntpoov, dievbuvon  Kotokiog,  HoBOAOYIKO  KAUAKLO,
TPOoTATELOUEVO LEAN K.0.K.. Mg TOV TpOTO avTd 08 KABE VIOAANAO avTicTotKel pia

EYYPOPN TOL TEPIEYEL TA TPOSOTIKA TOL dedopéva (Ewova 3.6).

:>
:>
:>

Ewéva 3.6: Xe k4B vtdAANAO avTIOTOLKEL [l EYYPOOT|

'ONOMA
ENONYMO
AMEYOYNIH
THAEGQNO
MIZ00L

‘ONOMA
ENONYMO
AEYOYNZH
THAEOQNO
MIZe0L

ENQNYMO
Mizeoz

‘ONOMA
AEYOYNZH
THAEOQNO

Yuvnlmg, o TANPOPOPLOKE GLGTAHOTO amapTilovtol amd TEPIGGOTEPA TOL EVOG
apyeio dedopuévav, HE TOV TPOYPOUpaTIoT] va kobopilel kot va Ompiovpyel Tig
ovoyetioelg petalh Tovg. Xtol 0edopéva oVTA €xel TPOGPOc TO TPOYPOULQ
EQOPUOYNG, TO omoio avalntd, avacvpel, cLVOLALEL, PETABAAAEL Kol YEVIKOTEPO TO
eneEepydleton mapdyovtag véa dedopéva kot TAnpogopia. Eivar yeyovog o6t ko avtd
TO. GLOTNUATO TOAAES POPES OVOUALOVTAY «PACEIS OEOOUEVOVY.

Qo16060, 0 [a TéTO10 VAOTOINGN OOV T OEdOUEVO KO Ol EVIOAEG emeEepyaciog
TOVG €ivol APPNKTO CLGYETIGUEVE TAPOLGLALOVTOL TOAAG LELOVEKTNUATO, OVOLEGO
oT0 omotioL:

e Ta 0e00péVa lval eEaptnuéva amd TOoV TPOYPOUUUATIOTH] 0 omoiog kaBopilel T doun

TOV opyelov Kabhg Kot Ti¢ dladtkacieg eneEepyasiog Tovg,



e To. apyeion Oe0OUEVOV elval «OEUEVOY HE TN YAMGOO TPOYPUUUATIGHLOD 7OV T
oNUovPYNoE, EMEWN Ol OIPOPES YAMOGEC TPOYPUUUATIGHOD  SNUIOVPYOLV
JPOPETIKNG TEYVOLOYiag apyeia,

e T0 TPOYPOLLON EPAPUOYNAG TOL YPNOLUOTOoLEl Ta apyelct OEOOUEVOV TEPLEYEL TOV
OYETIKO KOO avalNTNnonG Kot GLVOLOGHOD TOVG, LE OMOTEAEGHO Ol SVVATOTNTEG
TOV VO, VOl €K TV TPOTEPMOV KAOOPIGUEVES KOl OYETIKA GKOUTTES,

e 0ev givor ebkoAo va petafAndel n dounq tov apyeiov, evd N petafor] cvvibwg
amotel LEYAANG EKTOONG OAAAYES KOl GTOL TTPOYPELLLLOTAL,

e amotteiton PEYAAN TPoomadelo amd TAEVPAS TOV TPOYPOUUATIOTY] TPOKEUEVOL VO,
eCacparioet TV acQAAEll TOV OEOOUEVOV Kol TO OlOPOPETIKE emimeda oTol
daidpote TpOGRUoNS TOV ¥PNOTOV GE 0VTA,

e 0€ HEYAAEG EPOPLOYES OOV TOALOT ¥pNOTEG OO KO1VOD EMOPOVV Kot yepilovTan Eva
apyelo elvar emiong O60cokoho va eheyyBel M axkepoadOTNTA Kol €YKLPOTNTA TOV
dedopEVMV.

H Paocwn dagopd g vAomoinong epapuoyns He xpnon oapxeimv dedopévav amd
aLTH TOV cLOTNUATOV Bdoewv dedopeévev PpiokeTon 6To OTL 0TI deVTEPEG M €VOVVN
avalnmnong Kot ovacvpong TV 0edoUEVOV avatiBetal TAEOV og 101K Y10 TO GKOTO

AT GYEOIOGUEVO AOYIGHIKO, TO Vot Awoygipiong g Baong Aedopévov.

3.2.3 Baosgig Agdopéverv
Metd ™ dmicTon TOV HEIOVEKTNUATOV TOV GKLOYPOPTCOUE TOPATAV®, YiveToL
eavepn N xpnopdmta tov Zuomudtov Baoswv Agdopévov (Z.B.A. 1 kot amdd B.A.,
Database System). Mropovpe va opicovpe po Baon Aedopévev og “uia oviioyn amo
EYYPOPES 1 TANPOPOPIES, OTOONKEVUEVES WHPIOKG, UE KOTOIO GUGTHUOTIKO, OOUNUEVO
IPOTO £T01 OGTE VO UTOPEL EVa. TPOYPOLUe. Vo, THY GOUPOVAEDETOL Y1o. Vo TOIpVEL
OTOVTIOEIS TE EPOTHUATA .
Ewwotepa éva Xoomua B.A. amoteleiton amod:
e ™ Bdon Aedopévov (database): éva 1 mepiocotepa apyeio-cGLAAOYEG dESOUEVOV TOV
etvar katdAinAa dopunpéva, Kot
e T0 XVotnua Awayeipong Bdong Aedopévov (database management system): pio
ocvAhoyn amd TPOYPAUUOTO TOL £PpY0 TOVG €ivol vo emTelobV OAeg TS Pooikég
Aertovpyieg mhveo oto opyeion dedopévmv: ompovpyia, €G0y®YN, EVNUEPMON,

dwypaen, avalntnomn KAT.
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Méoco omd avt ™V opydvwomn, O TPOYPUUUOTIOTNS OTUAAAGGETOL OO TNV
VIOYPEWON VO YPAPEL TO TWPOYPOAUUOTO TNG OlXEIPIONG KOl OVAKINONG T®V
dedopévov. Avt mAéov €xel avatebel oto Xvotua ™ B.A. O TpoypoppoTicTig
umopel vo acyoleitor Pe TO HEPOC UOVO TOV VTOAOYIGU®OV Kot Omolo GAAN €101KN
araitnon €xst to mANpoeoplokd ovotnua mov viomotel (Ewova 3.7). ‘Etol, 10
Xvomuo Awyeipiong B.A. pmopet va cvvepydletor kot vo OEXETOL EPMTNUOTA KoL
EVIOAEG A0 TEPLGGOTEPEG OO [io EQAPLOYES, TOL OTOI0. VAOTOLEL EMKOIVOVAOVTOS LE

ta apyeio e B.A..

XpRoTng /)i

w

Xpriomng

Z0oTnpA
Bdang Eoppoyrig
Agdopivwv

Apyeia Aedopévwv

|
|
|
|
|
Alayeipiong : MpoypdppoTal
|
|
|
|
|

Ewéva 3.7: Zyson Euppoydv pe Baoeig Acdopévay
Amd 1o ddpopa poviéda B.A. mov éyovv mpotabel, 10 oxecloKd EYEL EMIKPATIOEL

oV ayopd AOY® ™G omAng, aAAd oyvpne, Soung Tov mov umopel vo mopactadel
podnuotikd. ENUepo oty oyopd KuKAOQOpel UEYOAOC aplOuog amd €QAPUOYES
Baoemv dedopévav Tov otnpiloviar oto oyectokd povtédo (Relational Databases):

e SQL Server g Microsoft,

e Oracle g Oracle,

e DB2 kot Informix g IBM,

e  MySQL, Aoyopkd avorktov kddwka omd tnv Oracle,

e PostgreSQL, Loyiopikd avolktoh KOdKa,

e Sybase, and tnv Sybase Inc, k.Ax.

3.2.4 TIlivakeg

Mia oyecwokn B.A. amoOnkevetl ta dedopéva G o€ MIVEKES, 1| OALOIDG OYEGELS
(Ewéva 3.8). Kdabe mivaxoag meprypdopet pic ovtoOtnTo He AOYIKY OVTIGTOUYN TOV
apyeiov, m.y. YITAAAHAOZ, KAOHI'HTHE, XQPA, TAPATTEAIA «A\n.

O mivaxog amoteAdeiton amd YpoppéS Kot GTNAEG.

e Kdbe omAn Aéyetol (OPOKTNPLETIKO 1 WOLOTNTA 1] YVAOPIOUE NG EYYPOUPNG.

Ola poli o yopaxtnplotikd tpocdtopilovv TNV ovioTNTa.



o Kd&bBe ypouun avtiotorel oe pio gyypoaen, €va oTIypidTLMO OMAMON NG
ovToTNTOG .. O€ £vov LVILAAANAO0, £vav kabnynty, Wd yopo, pio wopoyyeiio
K.0.K.

XAPAKTHPIZTIKA (NEAIA)

BAZIKOE MPOETATEYOMENA
KQAIKOZ | ONOMA | EMQNYMO ~r ‘ e
1234 BAIIAEIOL NIKOAAGY 1000 3
ErrPAOEZ — 1235 NIKOAAOI BAIIAEIOY 200 2
AEAOMENA

Ewéva 3.8: [Tivaxog B.A.

Kd&be yopoaxkmmpiotikd €xer évav tomo oavéroya pe to 1L €idovg dedopéva Oa
amodnKevoel, Y. aKEPULOG aplONog, SEKAdIKOG, YOPAKTNPAS, OAPapOUNTIKO, KAT. To
GUVOAO T®V EMTPENTMOV TYLMV TOL YOPAKTNPIOTIKOD Evor TO TEdi0 0p1oHOD TOL.

Kiewdi evog mivaxa ovopdalovpe éva yopaxtnpotikd (othin) mov pmopel va,
dwkpivel (Egywpioet) pe povadiko tpdmo ) pio ypopun (€yypoen) amd tnv GAA.

Eivar dvvatov 1o kAewdl va eivor évag ouvovaopog amd meEPIGoOTEPU TOL EVOG
YOPOKTNPIOTIKA. TNV TEPImT®OOoN vt T0 KAEWL Aéyeton XvvOero. Amauteiton
Wwlitepn TPOGOYN OTNV EMAOYN TOL KAEW10V. YmobBéote, yia moapddetypa, OTL M
vopobBecia emtpénet T yopnynom tov id1ov apBpov Kukhoeopiag e TEPIoTOTEPO OO
éva. ovtokivnta, a@ov amocvpbel to mponyoduevo. AAAO TAPAOELYHQ, T ETIAOYN
evaicntov dedopévov (t.y. o aplBuog motwtikng kaptoc). Eivoar moAd mbavd va
Bélovie va Tov SlatnpovE KPLEO Y10 AOYOUG aGPAAEinG, TPAYLLO TTOL KOTapYEiTaL av
TOV KAVOLLLE KAELOL.

Mapaderypa 3.8: Kabopiopdc kredod og évav mivaka B.A.

‘Ectw o mivaxkog pe too oTo(Eion auTOKIVATOV TOv KLKAOQOopovv otnv EAAGda.
Yroynmoeo kAedd pmopet va giva:

¢ 0 apBpds Kukhoeopiag Tov,

¢ 0 apBudg TAaiciov TG UNXavng,

¢ KGO GALO YOPOKTNPLOTIKO TOV IKAVOTOLEL TIC OTOTI|GELS TOV KAELO10V,
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o évag aveaptmrog aplBuog untpdov mov o opileton amd TV epapuoyn, pio
ocuvNOGUEVN TPOKTIK 7OV  HOG OMOAAAGOEL omd To  TPOPANUATO  TTOL
TEPLYPOYOLLE.

Eivar dvuvatdév otov 1010 mivako va opiotohv meptocotepa omd €va KAWL, XTnv
nepinton avtn éva and avtd opileton va ivor to IpmTedov KA, kot OAo Tar dAaL
elvol Ae0TEPEVOVTA KAELO.

‘Eva. kAedl evdc mivoka mov Ppioketor ®¢ amhd yopoknplotikd o€ €vav Al
mivaxa, Aéyetar Eévo khedl. Ta Eéva kA& ¥PNOYLOTOIOVVTOL Y10, VO, GUGYETIGOLV
(ovvdéoovv) Toug mivakeg (Zynpa 6).

MEAATEZ

KQAIKOZ
NEAATH

ENQNYMIA | AIEYOYNZH

MAPAITEAIEZ

KQAIKOZ KQAIKOZ

NAPAFTENIAE | NEAATH | TPOION | MOZOTHTA

Ewova 3.9: Zévo khedi

3.25 ZXyéoeig ko Kavovikomoinon
Ot katnyopieg cvvoécemv (GLGYETIcEMV) avdpesa 6€ Tivakes sivon Tpeic:
éva-nmpog-éva (1:1). Kabe otrypudtomo pidg ovidtrog A umopel voo GUGYETIOTEL pE
pévo éva otrypidtomo pidg ovrotrog B kot kdbe otiypidtomo and to B pmopet va
oyetifetanr pe povo éva otrypidtomo amd 10 A. Xvyvd Otav €yovpe cvoyétion 1:1
TPOTIUALE VO YPTCLOTOLOVUE £VOV TIVAKO EVOVOVTAG TOVS 000 TVOKES GE Evay.
éva-npog-mtorrhd (1:N). Kdébe éva otiypotvomo g ovromntag A umopel va
ocvoyetiotel pe omolodnmote apBpd ond otrypdtome g ovtottog B, evod éva
otiypotuno and v B pmopet va cvoyetiotel pe éva povo and v A. H cvoyétion
yivetan pe avTypan Tov KAEW100 amd v 1-mtAevpd ot N-mAevpd mg EEVO KAELOL.
nolra-npog-torhd (M:N). KdéOe éva otrypudtomo pag oviommrag A umopel va
ovoyeTiotel e omotodnmote aplud omd otiypdtume g ovidtmrag B, kot €va
oTypoTVTO amd TV B umopet va cuoyetiotel pe omotodnmote aptOpd and oTryidTuTO
mg oviotroc A. H vAomoinon upibg ovoyétiong M:N (Zynua 7) yivetor pe 600
ovoyetioelg tomov 1:N, ypnowonoldviag &vav Tpito €vOlAUEGO TIVOKO GUVOEON G

(junction table).



Mivakag A Mivakag B

1 M| fivakag N 1
20vdeon

Mivakag A Mivakag B

Ewéva 3.10: Zyéon M:N «ou wivakog ochvdeong

[Tpokeévov va Aertovpynocel omodoTikd pio Pdaon odedopévav, amorteitor va,
akolovBovpe pio oepd omd Kavoveg Otav oyedldalovpe TOVG TIVOKEG KOl TIG
ocvoyetioelg Tovg. Kevrpukdg muprvag tov kavoveav givarl n ovopalopevn dadikacio
Kavovikonoinong (normalization) mov vAomotgiton pe pio cepd omd dadoyKa
fruota (kavovikd emineda). H mopovcioon twv emnédmv kavovikomoinong B.A.
Eepevyel and ta mAaiclo Tov TaPOVTOG GVYYPAUUATOC. 20TOG0, UTOPOVUE VO TTOVUE
OTL Ta emineda £(0VV GOPEVTIKO YOPOKTIPA: 1 EMOUEVI] LOPON amonTel Kotapynv vo
woyvoet 1 mponyovuevn. Xtov Ilivaxa 3.3 pmopeite va dgite mote o B.A. Bpioketan
oe 1", 2" xon 3" kavovikn popen, mov eivar ta tpia TpdTa kavovikd enineda (INF,

2NF, 3NF).
Mivexoeg 3.3: INF, 2NF, 3NF

In Kavoviki Mopen (INF) otav
1. KdéBe mivaxog £xel éva mpotedov KA.
2. Agv gmrpémeton vo vapyovv medio Tov va glvan emavaiapPoavopeva,
va £(ovV TEPLGGOTEPES OO pio 1} cVVOETEG TILEC.
3. Amoayopehovial o1 QOMAGUEVES GYEGEIS — «TVAKOG HECH GE TIVOKY.
2n Kavovun Mopon (2NF) otav
1. O mivaxog givar INF
2. Toa medlo moOv dev OVAKOLV GTO TPMOTEVOV KAEWI, &ivor TANP®G
eCapmmuéva and autd.
3n Kavovikn) Mopoen| (3NF) 6tav
1. O mivaxog etvon 2NF
2. 'Eva medio mov dev aviKel 6TO TPpOTELOV KAEWL Tpénet va eEaptdral povo
amd ovto. Agv vtdpyel AT KAmolov TOmov petafatikn eEdptnon.

3.3 Xovdeon ko Awayeipion Bacemv dedopévav SQLite

3.3.1 Ewayoyn oty SQLite

H Bdon Asgdouévov SQLite givar éva ovomuo copPatod pe to 1ISO SQL. H B.A.
AGPOAMG KoL OV AMOTEAEL OVTAY®VIOTH TOV duvaToTHTOV dAA®V B.A. 6nwg ot Oracle
kot mySQL. Opwg, eivor pia eha@pid YAOTOINGN TOV ¥PNCLUOTOLEITOL EVPVTATO OO
nepyNTég 10100 (1. firefox) ko dAdeg epapuoyés mov extelodvion og mepiBaiiovo

UE LKPT DTOAOYICTIKN oYV, Y. popntég cvokevéc. H SQLite dev amattel va tpéyet
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Eexoprotd ovomua B.A. (RDBMS Server) kot exteleiton OTOTE ¥PEIOGTEL, EMOUEVOC
dev amaitel TpdcOeTo YDPO GTN UV, OVTE O10UTEPT] VITOAOYIOTIKY 1oYV. H €kdoom|
™ v To mepiariiov Windows eivar éva kot povov ektedéoipo apyeio (sqlite3.exe),
dgv amottel kopio pvOuion, obvte Wwitepn eykotdotacn. H SQLite amobnkevet
0AOKAN PN TN Pdon pe Ta 0edopéva 6€ Eva LOVO apyeio, TPpAyHa Tov KabioTd DKOAN
TN HETAPOPA NG, EVO TApAAANAQ €lval KoL TOAD Ypryopn Yo pukpd 1 pecaio apOpd
EYYPOPDV.

Ta meprocdTEPO cOyypova cvotiuate Linux €pyovtal pe NN €yKAtesTNUEVT TV
SQLite. T'a va v eykotaotoete oto. Windows, oAAd Kot 6mov oAAOV nv
ypelaleote, Oa katePfdoete ta oyetikd apysio (precompiled binaries) amd tov enionpo
dwkrvoko g tomo (https://sqlite.org/). KatePdote 10 apyeio kol amocuuniéste 10 o€
Evay EAKELO TNG OPECKELNG GOG, KOTA TPOTIUN o™ YWpic EAANVIKODS YOPAKTPES GTO
ovopo ™G dladpounc, m.y. o€ éva eakelo g popeng C:\sqlite. Tpé&te to exteléoyo
apyelo mov Ba donuiovpyndei ko Ba Ppebeite oto kéAvgpog (shell) g B.A. (Ewdva
3.11).

-

BN Chsglite3.B\sglite3.exe

SGLite version 3.8.4.3 2014-84-83 16:53:12

Enter ".help" for usage hints.

Connected to a .

lUze ".open FILEMAME" to veopen on a persistent database.

sglite>
\ ZuppBoho TpoTpoTiC (prompt)

m¢ SQLite
II__I

Ewova 3.11: To nepifdrlov evioddv g SQLite

Y10 ovuPoro mpotponrg sqlite> pmopovpe vo divovue gite VIOAEG pE TIC OMOiEg
Swyeplopaote 1o meppdArov e B.A. 1 eviodéc pe Tig omoleg droyeptllopoote Tig
Baoeig dedopévarv pog (kupiog evtorég SQL). Agv givar duvatdv cg €va GUYYPOLLLLOL
mov apopd oty Python va xaAdyovpe O6Aeg T1g dvvatdmteg 0L TEPPAALOVTOG
SQLite aAld ovte kar ™ yYAwoca SQL. IMa 1o Adyo avtd Oa apkectovue oOTIg
ONUAVTIKOTEPEG GYETIKEG EVIOAEG KOl 6T GUVOEST] TOVG e v Python.

Ot evtolég mepiBdrriovtog Eekvave pe telela. Me avtéc pumopodpe vo pvbuicovpe
fépoto Tov aPopovV GTNV EUEAVIOT TG TANPOoYOopiag, vo Tapovue Pondela yio Tig
EVIOAEG, va Ompovpynoovpe 1 va cvvdebooue pe B.A., k.6. Mropeite va dgite Tig

Kuprotepeg amd avtég otov Iivaxa 3.4, mov arxolovbet.



Mivaxog 3.4: Evtoléc nepipailovtog SQLite

.help Euopavilel cuvortikn forOeia

exit 1 .quit 'EE0dog and 1o mepiBaiiov SQLite

.databases Euopavilel tig ovvdedepévec B.A.

tables Euopaviletl toug mivakeg g avoiktic B.A.

.headers on/off PoOuiler av Oa epeoviovror emke@oAidec oTIg
OTNAEG TOV OMOTEAECUATOV

.mode PoOuiet ™ popeny mov Oa  epgaviCovtor To
amoteAéopoto. Mmopel vo, givor “csv”, “column”,
“html!”, “insert”, “line”, “list”, “tabs”, “tcl”. H

ocvvnOiopévn emhoyn sivar n “column”.

.open <filename> | Avoiyel pia vapyovoa B.A. pe dvopa <filename>
N onuovpyel o véa pe avtd 1o dvopa, av Ogv
VILAPYEL.

.schema <zmivaxac> | Epeaviler tig eviodég SQL mov dnpodpyncav tov
Tivako

Anpovpyia/Avorypa Baong dedopévav.

Y& évo mapdbvpo evioldv mAnktpoloyovpe sqlite3 <dvoua BA>. Tlepvaue oe
nepPdAlov sqlite Kot av 10 Gvoua IOV SMGALE VITAPYEL GTOV PAKEAO, AVOLYEL GUVOEDT
pe t Pdon, dtn@opeTikd, av dgv vapyEL, TOTE Onpovpyeiton pa véa B.A..

[oodvvapa, péca and to mepiPaiiov g sqlite, LTOPOVUE VO YPTCLLOTOMGOVUE TNV
EVIOM)] .open <odvoua BA> yw va cuvoeBodpe 1 va dnpovpynocovpe po véa B.A.
(Ewova 3.12).

sqlite> .open my.db
sglite> .databases

seq hame file
0 main c:\sqlite308\my.db
sglite>

Ewova 3.12: Anpovpyio B.A.

H dwyeipron g B.A. yiveton péoa and evtorég SQL, mov 115 Pacikdtepeg omd avtég
Ba Tic doVE TOPAKATO. ENUEIDOOTE OTL, 0T GHVTAEN TOV EVIOADV TOV TEPLYPAPOVLLE,
Ol OYKOAEC OMUOIVOLV TTPOOIPETIKO TUNUO, EVAD Ol TEAEIEC OLVATOTNTO ETAVAANYNC.
[Mopatmpnote akdpo, OTL 0t EVIOAES TEPLOTICOVTOL [LE TO EAANVIKO EPMTNUATIKO. TNV
epinT®oN mov maTHoOLUE enter mpv oAokAnpwbel 1 evioAn, n sqlite pog mepvd oe
prompt avopovig ...> OTOL UTOPOVUE VO GLVEYICOLUE TN oVVTOEN TNG EVTOANG,
ONUOTOO0TAOVTAG TO TEAOG TNG UE TO EAANVIKO epmTnUaTKO. Xty evotnta 3.3.2 Ha

J0VLE TTMG AVTEG Ol EVTOAES YPTOLLOTOOVVTAL GTOV KMok Python.
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Anpuwovpyio wivaka o€ facn dcdopivov.
CREATE TABLE <ovoua._rmivoko> (<mediol> <tomogl> [(uéyeBog)], [...] );
Ymv Ewova 3.13 onupiovpyovpe évav mivaka ot B.A. my.db mov avoiope
vopitepa. O mivaxog Exel dvopo Person kot meptéyetl Ta tedio. name, surname, address

mov glvan Keipevo (text) kot age mov eival axépatog (integer).

sqlite> create table person
...> (name text, surname text, address text, age integer);
sgqlite> .schema
CREATE TABLE person
(name text, surname text, address text, age integer);

Ewova 3.13: Anpovpyia wivaxa otnv SQLite

H evtoAn Create Table &yet apketég dvvatdtnteg ko 1 cHvtadn g umopet va eivan
apketd mo ovvhetn and 1o mapadetypa g Ewovag 3.13. o mapdaderypo, pmopeite
va kabopioete mEPLOPIGLOVG 0TO TTEdIN, OTME VO NV EMTPETETOL VO EIVOL KEVO, VAL £EL
Kdmola €€ opiopov T, KAT. 10 diktvakd tomo ¢ sqlite umopeite va Ppeite v
TANPN TEPLYPOAPT] TNG GVVTUENG VTG TNG EVIOANG 060 Kol OA®V TV GAA®V TOov,
EVOEIKTIKA, O SoVpE GTO TAPOHV GUYYPOLLLLLAL.

e kdBe mivaxo mov dnpovpyeiton ot B.A., diveton amd 10 cvonua Eva TPOTEVOV
KAEW1 oL glvan £vog axépatog e Tpdonuo kol unkog 64 bit. To medio avtd slodysTon
oe kabe mivako ovtopate. H SQLite 10 avayvopiler pe 6vopa rowid, oid 0 kot
_rowid_ . MdAMota, av opicovpe gueic og kAedi kdmolo medio THmOL akepaiov, TOTE
avto tavtileton pe to rowid.

Ewayoyn Tipnov og wivaka.

INSERT INTO o6vouo._mivaxa (ovouo._meoiovl [, ...]) VALUES (véa_tunl [, ...]);

Epocov giodyovtor tipég 16apiBueg pe to mAnbog tov otnAdv tov mivoka, T0te eV
ypeBleTon Vo ava@EPOVIE TOL OVOUOTO TOV TESI®V, S10TL 1 OVTIoTOiYNoN yivetal
aVTONATO. XE OLPOPETIKN TEPITT®OT, o TPEMEL VO AVOPEPOVIE TO OVOLOTA TOV
OTNAMOV Kol GTN GUVEXELD TIG avTiotowyes Twég. Xty Ewova 3.14 pmopeite vo dgite
Tpelg mepumtoelg. Xty tpotn eviod INSERT INTO bivovpe tipég yio OAa ta media
TOL Tivaka, oTn 0e0TEPT UOVO Yo TO GVOUO KO TO ETMVULUO (name, surname), Vo
otV 1pitn umopeite va deite to pnRvopo AdBovg mov epgovifeton Otav dev
kafopicov|e GE TOEG GTHAEG TOV TIVOKA OVOPEPOLACTE.

sqlite> insert into person values ("Peter","Jones", "Nikis 13",34);
sglite> insert into person (name, surname) values ("Nick","Simpson");
sglite> insert into person values ("AAA","BBB");

Error: table person has 4 columns but 2 values were supplied

sgqlite>

Ewova 3.14: Eicaymyn dedopévav ot mivako SQLite



®a dovue meprocotepa yuo TV evioAn SELECT mapokdtm, ®otdc0, Yo TNV dpa og
YPNOOTOUGOVLE TNV OTAOVGTEPY] LOPPT] TNG Y10 VO OOVUE T OEGOUEVE TOV HOALG
gloayayope otov mivaxko person. To amotéAecpo 1o PAémovpe otnv Ewodva 3.15.
Nopitepa éxovpe pvOpicel ™V EUEAVION TOV OTOTEAECUATOV GE HOPPY] GTHAGV
(.mode column) pe gpedvion emikeparidwv ((headers on). ITapatnpnote OtL TOPOLO
OV LLE TOV YOPOKTPO * umopovpe va, avagepbole oe OAEG TIG GTNAEG TOL TIVOKa, Y10l
VO 0VOKTHOOVHE Kol TO KAEWT mov kabopiletar avtopata and v SQLite mpénet va
avaeepBovpe edwd oe avtd (oid). Av BéAovpe va ovOKTHGOVUE OPIOUEVES GTNHAEG,

dgv &yovpe Tapd va avapepBovie GE AVTA LE TO OVOLLA TOVG.

sqlite> .mode column _

sqlite> .headers on % Pubpiceis epgaviens

sglite> select * from person;« E01 (* ;

name surname address age To a’cr‘rapl( )G}[ualval
________________________________________ "odeg TIg oTNAES"

Peter Jones Nikis 13 34

Nick Simpson P I'a va emoetpagovv Kot Ta €€
sglite> select oid, * from person % opIG0® KAENBE, TPETEL va T
rowid  name surname address age avagipovue pnTd (oid)

1 Peter Jones Nikis 13 34

2 Nick Simpson

sqlite> select name, surname from person;g— Emiéyovpe pévo éva
name surname VTOGUVOL0 TOV CTNADY
Peter Jones

Nick Simpson

sglite> _

Ewova 3.15: Avaxtnon eyypoeav pe t Select and BA SQLite

Evnuépoon Tipov og wivaka.

UPDATE ov_nivaxo. SET ov_meoiov = véa_tyun [, ...] WHERE Exepaon-@iltpo;

H evtol) éxet 1plo tpunqpota. Katopynv kabopifovpe oe mowdv mivaka o yiver m
Aertovpyior g evnuépwong (6v_mivaka). Xto Tunquo ™G evtoAng petd to SET,
rkaBopilovpe ta media mov Ba evnuepmBodv kot T1g véeg TG Tov Ba hpovv, o (evyn
avaféoewv Tov TOTOL GV _Tediov = TN, yopopéva pe koppo. H ékppaon WHERE
pmopel va mpoodtopioet po povadikn eyypaen (m.y. Where oid = 1) 1 éva vmocvvoro
TV gyypaeav (1.x. where age >30). Ztnv nepintmon mov 1o where amovctdlel, ToTe ot
aAlayég yivovior oe Oleg TiG ypoppés tov mivoka. v Ewéva 3.16 PAénete éva
TOPOOELYLLOL EVIULEPOONG LG CLYKEKPILEVIG EYYPOUPTS, KAOMG KAl TO ATOTEAEGLOL TNG
EVTOAMG QLTIG.

Iivaxag Iedia kot véeg TInéG PikTpo eyypupdy
sglite> update person set address="Lesvou 4", age=45 where surname="Simpson";

sglite> select * from person
>

name surname address age
Peter Jones Nikis 13 34
Nick Simpson Lesvou 4 45

Ewéva 3.16: Evnuépoon nediov mivarxe SQLite
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Awrypa@i] YPOPRAOV GE TIVOKO.

DELETE FROM ovouo, mivaxo. WHERE éxppaon-@iltpo;

H evtol Ba daypdyet and tov mivakoe Tov omoiov 10 dvoua Tpocsdlopilovpe Hetd
onAwon FROM, ekeiveg T1g €YYpaéS (YPOUUES) TOV TKOVOTOLOUV TOL KPLTHPLOL TTOV
nepapPdavoope oty éxepaocn petd 1o WHERE. Onwg ko oty mepinmtwon g
evnuépmong, N ékepacn mov akorovbei to WHERE pmopel va unv emiiéyetl kopia
YO, omote Kot dev Ba Exovpe kapio daypoaen. XNV TEPITTOGCT TOV eV EXOVUE
kaBopioetl ékppacn WHERE, Siaypdeovtor 6Aeg ot ypoppég tov mivako (aArd Oyt o
010G 0 mivaxog, Tov TAPAUEVEL KEVOC).

sglite> create table temp (fieldl text, field2 text);
sglite> insert into temp values ("aa","bb™);

sqlite> insert into temp values ("cc","dd"™);

sqlite> select * from temp; - .
fieldl field2 Awaypagi) xopis

____________________ QiliTpo onuaivel
aa bb / Sraypagi 6rov
cc dd

sqlite>|delete from temp; Agv mepréyerl mifov
sqlite> SETecC < rom temp;

sqlite> dedopsva

Ewéva 3.17: Awypagn mepleyopévov Tivaro

Onwg pmopeite va deite omv Ewova 3.17, dnuovpynoaue ot BA évav mivaxa pe
Ovopo temp, el0aydyape dVO £YYPAPES KOL OTI CLVEXELN YPTCULOTOMGOLE TNV EVTOAN
DELETE ywpic va 8écovpe kprmpro WHERE, yeyovog mov elye cav amotélespa
dwypaer] OA®V TV Ypouudv. Av 0&Aape va S1oypayovLE TV TPMOTH LOVO EYYPOON,
Ba pmopovcope, yioo mapdadetypa, va ddoovpe v evioln: delete from temp where
field2 = “bb ",

Avaxtnon dedopévov amd BA.

SELECT iioro,_emompopns FROM mnyn_odedouévwv WHERE Exppoon-@iltpo;

H evtol SELECT eivon wdwaitepa 1oyvpd gpyadeio g yAdooag SQL kot pmopel va,
mhpel TOAD o0vOeteg popeés. H popen mov meptypayape mopomdve elval 1 YEVIKN
ovvtaén g mTAéov Tumkng mepintwong SELECT. H Alota_emotpoenc sivon pia Aota
nedlov and évav mivaxko (1 Kol TEPIGGATEPOVCS), 1 TNYN_dedopévev givar cuviBmg
évag 1N mePlocOTEPOL Tvakeg Kat 1 kepacn_eiltpo meplopilel Tig eyypapés mov Ha
EMAEYOVV, GE OVTEG TTOV IKOVOTTOLOVV T1 CLVONK.

'Hon otig Ewcoveg 3.15 kou 3.16 éxovpe o€l amAég mEPUTTOCELS ¥PONG TG EVIOANS
avts. H mapovcsioon 6ilwv tov dvvatomtov g SELECT Eepedyer and tovg

GKOTOVG TOV TOPOVTOC Kol Y10l TO AdY0 anTo B TEPLOPIGTOVIE GTA TAPASETYLLATO OVTA



kabmg ko oto mapadeiypato mov PAénete otnv Ewova 3.18. Mmopeite va Ppeite

TANOdpa TNY®OV Yia TNV EVTOA avTn (Kot yevikd Yo T YAwooso SQL) oto dradiktvo.

sglite> select * from person;

name surname address age .
________________________________________ Talwvopnon
Peter Jones Nikis 13 34 /

Nick Simpson Lesvou 4 45

sglite> select name, surname from person order by age desc;
name surname

Nick Simpson

Peter Jones

sglite> select * from person where age < 40;

name surname address age

Peter Jones Nikis 13 34

Ewéva 3.18: Mopadetypoaro SELECT

3.3.2 Python kot SQLite

H Python, amd v ékdoon 2.5 kot petd, vmootpilel eyyevdg tn ovdVOEoT Kot
owxyeipton BA SQLite péoco amd 1o module sqlite3 1o omoio Oa mpémer amAd vo
Kévovpe import GTo TPOYPAUUA LLOG.

"EAgyyog aprOpov £ékdoonc Tov module.

Mo va dobue mowd éxdoorm tov module €yovpe eykoateoTnuévn KoOOS Kol mol
ékooomn g SQLite avtd vmootnpilel, umopodue vo TEPACOVUE GTO KEAVPOS TNG
Python (emiléyovtog Run/Python Shell péoa amd to IDLE).

Python 3.3.2 (v3.3.2:d047928ae3f6, May 16 2

tel)] on win32 Eisayoyi Tov
Type "copyright", "credj or ' (:)Ldéléense o"
>>> : sqlitg?) Ap1OpGe
>>> sqglite3.version 4 k806
'2.60.0" Tov module
>>> sqglite3.sglite version

'3.7.12"

>>> ‘Exdoon 111¢
Sos | SQLite

Ewova 3.19: "EAeyyog ékdoong tov module sqlite3

Anpovpyio kot ovvoeon pe BA sqlite-Anpovpyia wivako.
I"a va cuvdeBovpe pe pia BA sqlite péca and tov kodwka Python, akoAovBovue
dadkacio Tov pmopel va cuvoyiotel ota akdAovba, yevikd, fruata:
1. Anuovpyodpe évo oavtikeipevo Connection pe ™ pébodo connect() m omoia
OEXETAL O TOPAUETPO TO GVOLA TOL apyElov (1 TV TANPT ddpoun, av PpiokeTon
o€ GALO PAKELD, EKTOG TOV TPEXOVTOG) KOl EMGTPEPEL TO AVTIKEIUEVO!

connection = sqlite3.connect (“mAnpng_oraopoun_opyeiov”’)
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Av 10 Opiopa mov divouvpe givar B.A. mov 1on vdpyel 6T0 PAKEAO, TOTE OLTN
avoliyet, evd av 1 B.A. dev vrdpyel, T0TE dnuovpyeitan pua véa, Kevn.

2. Mmnopodue va égovpe mpdcPacn ot B.A. péow tov avtikeyévov connection,
aALG Yo vo elpooTte COUEOVOL e TIC TPodlaypapés Tov B.A. (Kot emopévmg
ciyovpol 0Tt Ba umopovUE Vo EKTEAEGOVLUE OMOLONTOTE AElTovpyion BEAOLUE),
onuovpyovpe éva avtikeipevo Cursor:

cursor = connection.cursor( )

3. Xpnowomowwvrtag v néHodo execute() tov avtikelwévov CUrsOr, pmopovuE Vo
ekteAéoovpe onowadnmote eviodn SQL 0&hovpe, og e&ng:

cursor.execute (“Eyxvpn_evroin_SQL”)

Hapadsrypa 3.9: Kodkag Python yia dnuovpyia B.A. sqlite

sqlite3
conn = sqglite3.connect ("B://tmp//movies.db")
cursor = conn.cursor ()
cursor.execute ("' 'create table film
(filmname text not null, director text, year integer)''')
cursor.close ()
print("database created")

O mopomdve kodwag onuovpyel po B.A. pe dvopa movies.db ko évav mivako pe
ovopa film xou medio filmname, director, year (6vopo touviag, oknvoBEtng, £tog
Kukhogopiag). [apatnpriote todg glcdyovpe 10 TANPES GVOUO TOV QOKEAOV LLE TOVG
yopaktpeg opuyNng (/). Emiong, mapatnpnote 10 adpapuntikd opiopa e nebddov
execute Tov TEPIKAEIETAL GE TPITAG EGUY®YIKA, OCTE Vo, pumopel va emektabel og
TEPLEGOTEPES TNG MG YPOUUES. [Tpocélte OTL Oev EAEYYOVLE TPONYOVUEVDG UTIMG T
Bdaon Non vmdpyel. v mepintmon mov N Pdon vrapyel NON, 0 KOOKOS Onovpyel
éva ohvoeopo pe avtv. H eviodn dmmovpyiog tov mivaka, pumopel vo ekteleotel
KOVOVIKA av 0 mivokag 0ev meptéyeton Non ot Paon, av ouwg meptéyeton Oa Exovue
e€aipeon (runtime error). Eivon gvBovn tov mpoypappatiot| va mpofAéyel OAa avtd
ta mhoava oevapla, oAAG 0TO TOPAdELYId HOG TOPAAEITOVUE TOVG EAEYYOVG Yol VO
EMKEVIPMOOETE TNV TPOGOYN 00 OTIG PACIKEG EVIOAES TG ONUIOVPYING/avOolyHaTOg TG
B.A.. Mmnopeite, a@oV €KTEAEGETE TOV KMOIKO, OTN] GLVEYEW VO TEPACETE GTO
nepairov ¢ sqlite ko va ehéyCete av n B.A. ko o mivakag dnpovpyndnkov

Kavovika (deite oyetikd oty Ewova 3.20).



sqlite> .open b:/tmp/movies.db
sqlite> .schema
CREATE TABLE film
(filmname text not null, director text, year integer);
sqlite>
Ewéva 3.20: Anotélecpa ektéleons kadika Python yia dnpovpyia B.A. kot wivaka

AmoOkeven dedopévov ot mivaxa BA sqlite.

Mo va amobniedoovpe (GAAG KoL Yo Vo, EVIUEPOCOVUE) OedOUEVA GE TIVOKOL [LOG
B.A., mpénel katapynv va Egovpe cvvoebel pe ) Paomn, n omoia Ba mepiéyel oM TOV
wivoka. ZTn cLVEKELD, EKTEAODE TNV o)eTIKN eviol] SQL 6mwg pmopeite va dgite 610
[Mopaderypa 3.10. H amobrjkevon twv dedopévov ot B.A. yiveton pdvov epocov
exteAéoovpe tn néBodo commit() g connection. Ltnv Ewova 3.21 propeite va deite
1660 aVTOV 000 Kol €vav OedTepo TPOMO oVVTOENG TNG EVIOM|G insert, OTOL
YPNOOTOOVUE UTOAAVTEP (OyYAKO epOTNUHOTIKO, ?) € aplBud 0010 pe ta media Tov

EVILLEPDVOVLLE, EVGD 01 TIEG akoAoVBOUV G popen mheradag (tuple).

sqlite3 A" Tpémog
conn = sglite3.connect ("B://tmp//movies.db™) Eyypagij pe execute
cursor = conn.cursor () SQL evrohij

cursor.execute ('''insert into film(filmname, diIW
values ("World War Z"," Marc Forster",2013)''') B' tpémog, 1o fijpa

2 Anpovpyia whera@dag

datatup = ('Arthur','Steve Gordon',1981) & "
. . . . . e Ta dedopéva
cursor.execute(''"insert into film(filmname, director, vyear)
values (2,?2,72)''',datatup)€— B Tpéﬂggﬁo ﬂfll;ﬂ
. _ . execute evToAl],
conn.commit () < Amobnjksvon 1E praravTEp

cursor.close ()
conn.close ()
print ("data saved")

Ewévo 3.21: Anodfikevon Sedopévav og mivaka BA sqlite

Avaxtnon dedopévov amd wivaka BA sqlite.

Extelodpe v katdAAnAn evtoAn select mpokelpévov vor GIATPAPOVLE T SEOOUEVAL
mov BéAovpe. Tt GuvéyEln UTopovLE Vo ypnoiponomcovpe gite T pnébodo fetchone()
Yoo va ovoktioovue tnv emduevn owbiowun ypauun n tn fetchall() yw va
OVOKTIOOVUE OAEC 00EG 1KavomoloOv ta kputhiplo mov Bécope pe to select. Xe
TEPIMTOON OV OEV VILAPYEL YPAULY, ETOTPEPETAL 1| T None.

Y10 [Moapaderypa 3.10 mov akorovbel, umopeite va deite TPEIS TEPUTTOCEL YPNONG
TV 0VO AVTAOV PEBAOWV Yo avdktnon dedouévav. [Hapammpnote 0TL 68 OAES apyIKd
EKTEAOVULE TO epOTNUO (query) yio vo QIATpapovue ta dedopéva/ Xty mepintmon (1)
OVOKTOVLE TNV TPAOTN EYYPOPN TOL TEPLEYETOL GTO EPOTNUA, GTNV TepinTon (2) T1g
avokTovpe Oheg kot TG eueovifovpe pe p evtodn emavainyng for, evd otnv
nepintoon (3) N avaktnon yiveton o ypouun kébe gopd. [apatmpnote ) ypron tov

None yia Tov €leyyo tepuatiopnov tov While.
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Hoapdaocrypa 3.10: Avéxktnon dedouévav and B.A. Sqlite

import sglite3
conn = sglite3.connect ("B://tmp//movies.db"™)
cursor = conn.cursor ()
cursor.execute('select director from film where year = 2013")
onerow = cursor.fetchone () 1
rint (onerow)
print (" ")

cursor.execute ('select * from film'")
rows=cursor.fetchall ()

. 2
for record in rows:
print (record)
Drlnt (" ")

cursor.execute ('select rowid, director from film ")
row=cursor.fetchone ()
Wwhile row is not None: 3
print (row)

row=cursor.fetchone ()

print (" ™)

cursor.close ()

conn.close ()

2mv Ewova 3.22 pmopeite va ogite 10 amoTEAEGHO TNG EKTEAECNG TOV KOIKAL.

(' Marc Forster',)

("World War Z', ' Marc Forster', 2013)
("Arthur', 'Steve Gordon', 1981)

(1, " Marc Forster')

(2, '"Steve Gordon')

Ewévo 3.22: Anotélecpo ekTéleons KOdko avaktnong dedopévav and BA Sqlite

Awaypoagn) dedopévov amd wivaxka BA sqlite.

H dwypagpr) viomoweitor péoa amd v extédeon g KatdAining SQL evioing
delete. H aocpoléotepn mpocéyyion sivar va. yivel 1 diaypogn pe Paon 1o kAedi g
YPOUUNG, X®OPIg puokd avtd vo etvar amapaitnto. Ot doypapés amodnkevoviot Lovov
otav ektedeotel M péBodog commit() g connection. Xto Ilapddetypa 3.11
euEaviovTol Hio-pia ol EYYPOPEG TOL TVAKO Kol dlaypa@eTol avty) Tov Oa emAélet o
ypnots. [Hopatnpnote 611 ot select mov ektelodpe Yo va avacOpovpe OAES TIC
eyypaoéc g B.A. dnAdvoovpe pntd 1o rowid mov eivor to avtopata opilopevo
povadtkd kAedl g ke ypapung. Onwg umopeite va dgite, TO YPNCULOTOLOVUE Y10 VO
OLypAYOLLE TN YPOUUN TTOL ETIAEYEL O XPNOTNG KOL OV OEV TO dNADCOLUE QVTO deV
emotpépeTon avtopata. To medio rowcount g cursor.execute() emotpépet T0 TANO0G
TOV YPOUU®DV 7OV eRNpedoTNKaV (OTNV TEPITTOON WG, Oypa@TNKOV) omd v

extéleon g evroAng SQL. H rows eivar pia Aiota, mov kdbe otoryeio g etvon o



mAewda pe ta media kdbe ypouunc. Xtnv mepintwon g B.A. movies.db kot tov
nivoka film 1 rows Ba £xel mepieydpevo:

[(‘(World War Z', ' Marc Forster', 2013, 1), (‘Arthur’, 'Steve Gordon', 1981, 2)]

Evd kdOe mhewddo record mepiéyetl téooepa otorygia, e SelkTeg amd T0 UNOEV UéypL
Ko To Tpia, pe record[3] va givor To KA.

Mapaderypa 3.11: Awypogn ypapung amd wivaxa B.A. sglite

sqlite3
conn = sglite3.connect ("B://tmp//movies.db")
cursor = conn.cursor ()
cursor.execute ('select *, rowid from film')
rows=cursor.fetchall ()

record rOwWs:
print ("Movie title:",record[0],"\nDirector:",record[1],"\nYear:", record[2])
ans = input("Delete? (y/n):")
ans == 'y':
s=cursor.execute ("delete from film where film.rowid={}".format (record[3])) .rowcount

print (str(s),"record deleted!")

conn.commit ()
cursor.close()
conn.close ()

Aoknon 3.3: I'payte éva mpdypappo mov Bo avoiyer ™ B.A. movies.db, 6a
eppavifel po-pia Tig £yypapég tng Kot o ypnotng Oa emiéyetl mola amd avtég BEAEL va
tpomomooel. MOMG avtn emdeyetl amd tov ¥pNotn, 10 Tpoypappa Oa eppovidel o
006vn O6mov Ba TANKTporoYEL Ta VEQ dedopEva Yo To TTEdID TG €YYPAPNG KOl GTN
ovvéyetn Oa evnuepmveton n B.A. (ue v katdAinin SQL evtoAn update).

3.4 Xovdeon ko Awayeipion Bacemv dedopévav mySQL

H MySQL eivar 10 mo Swadedopévo Zvotnua Alayeipiong Bacewv Agdopévov
(Relational Data Base Manamgement System) avoiktod kddwka kot vrootnpiletal
oxe06V amd Olo ta Asttovpykd cvotiuata. H chvdoeon tov meldtn pe m Paon kot n
dwyeipron g, yiveror péow oktvov. ' va dnpovpynoovpe pia Baon dedopévav
o MySQL kot vo pmopodpe vo Tn SloyepIoTOVUE HE OTOLONTOTE EPUPUOYN N
YADGGO TPOYPUUUATIGLOV, Ol TPETEL TPAOTO VO TNV EYKOTOGTICOVLE - OV OEV LITAPYEL
non. Ev cvveyeia, yia va dnuovpynocovpe epappoyés pe m Python 0o mpénel, petd
mv gykatdotaon tg MySQL, va eykoatactioovpe €mmAéov Kol TO OmapOitnTo
TPOYPOLLLO TTOV TEPLEXEL TOLG 0ONYOLS Yo TN cUVOEST Ko TN dlaxeipion g, Me

GUYKEKPIULEVT] YADGGO TPOYPOUUOTIGHOV.

3.4.1 Eykoatrdotoon g epappoyns MySQL
Yrdpyovv 600 tpoémOL Yoo vo gykataotioovpe v epappoyn MySQL oe évav

VTOAOYIOTY.
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A Tpémog

Amo ™ oeAida http://dev.mysql.com/downloads/installer kateBdlovpe ™ terevTaio

éxdoomn g B.A., yia 1o mepipdAiov tov Windows.
Generally Available (GA) Releases Development Releases

MySQL Installer 5.6.15

Select Platform: Lc
Microsoft Windows - _
Windows (x86, 32-bit), MSI Installer 5.6.15 1.5M
{mysgl-installer-web-community-5.6.15.0.msi) MDS: Zbl09eb60661929408cc597409badb0E | Signaturs
Windows (x86, 32-bit), MSI Installer 5.6.15 234.8M Download
{mysgl-installer-community-5.6.15.0.msi) MDS: 375458d0e5d5343£6d6220490cEchela | Signature

Ewéva 3.23: Emdoyn tov Tpoypapatog €yKotdoTocg

Yndpyovv 500 mpoypdupata mov dapépovy onuavtikd oe péyebog, deg Eucova 3.23.
To apyeio pe 1o pkpdtepo péyebog (TPMOTO GTN GEPA) APOL TO KATEBAGOLLE KOl TO
tpe&ovpe Ba aviyvedoel TNV €KS0OCT] TOL AEITOVPYIKOL HOG KOl €V GLVEXEID avTOHATA
Ba kotefaocel ta amapaitmro apyeia, evd 10 0g0TEPO OPYEl0 - OWTO pHe TO pEYAAO
péyebog - Ba Eexvnoetl apéomg v gykatdotoon g B.A. H gykatdotaon g B.A.,
fuo mpog Prjna vmdpyer oto  diktvokd TOmo g MySQL ot dievbuvon
http://dev.mysql.com/doc/refman/5.6/en/mysgl-installer-gui.html.

B Tpomog

O 0debtepog tpémMOg eivor KOl O TPOTEWOUEVOG, oy dev  ypeldletor va
EYKOTAOTCOVUE TITOTO GTOV LIWOAOYIOTY| Moc. Oo mpémel va KatefAcOvUE KOl Vo
arocvumécsovpe 10 makéto XAMPP (av d0ev vmapyet Mon) 1o omoio mepi€xel
MySQL, 6 popon dpeong ektéreong, ympic yKatdotaon).

Amd 1t oeAida http://sourceforge.net/projects/xampp/files/’ XAMPP%20Windows/
eMAEYOLLE TO PaKeLO pe TN TeAgvTain £kdoon tov Takétov XAMPP, dec Ewdva 3.24,

v 10 TepPdArov tov Windows.



/(B XAMPP - Browse /XAMPF x \

L o C' A | [} sourceforge.net/projects/xampp/files/XAMPP%20Windows/

Looking for the latest version? Download xampp-win32-1.8.3-3VC11-installer.exe (131.8 MB)

Home / XAMPP Windows

Name # Modified #

4 Parent folder

m 1.8.3 2014-04-10
m 1.8.2 2014-04-10
m 1.8.1 2013-04-15

Ewéva 3.24: Emdoyn g ékdoong tov XAMPP

-

Size #

Downloads [ Week

Ev ocvveyeia, deg Ewova 3.25, emdéyovpe to apyeio mov eivon 6€ GUUTIEGUEVT LOPOT

(.. Zip), Kot a@ov T0 KATEPAGOVIE GTOV VIOAOYIGTH HAG, TO ATOGLUTIECOVUE OE £val

eakelo £otm c:\xampp. H Ewodva 3.26 gpoavilel to mepiexopevo tov pakélov Xampp.

Kabe o@opa mov 6Oéhovue va exkwvnooope ™ MySQL motdpe to  apyeio

mysql_start.bat ko dtav Bélovpe vo teppoTicovpe ™V QOpUOYN TOTE TOTAUE TO

mysql_stop.bat.

/' B3 XAMPP - Browse /XAMPF x

« C A | [ sourceforge.net/projects/xampp/files/XAMPP%20Windows/1.8.3/

Name # Modified #
4 Parent folder

xampp-win32-1.8 3-4-VC11-installer.... 2014-04-10
xampp-win32-1.8.3-4-VC11 zip 2014-04-10
xampp-win32-1.8.3-4-VC11.7z 2014-04-10

xampp-portable-win32-1.8.34-VC11-.  2014-04-10

Ewéva 3.25: Emdoyn g popeng Tov apyeiov gykatdotacng tov XAMPP

Size #

131.2 MB

228.3 MB

107.5 MB

8.3 MB

Downloads [ Week

g5.712 ml @

[ £]
[ i
[ £]

Otav tpéyer 1 MySQL eppaviCetar éva mapdbopo (deg Ewova 3.27), 10 onoio Oa

TPENEL VO, LEVEL AVOIKTO K0B' OAN T1) d1dpKeELn EKTEAEONG TG EPOPLOYNG.
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Home Share View

i(__-) - T | . Chuamppl

() M
. ame
. Favorites ]

Bl Desktop mysql_start.bat
4. Downloads | mysql_stop.bat
| Recent places [ passwords.bt
T NZFiles 4 | properties.ini
Qf' readme_de.td
18 This PC [ readme_en.bt

Ewéva 3.26: Ta apyeia Tov pakéhov XAMPP

-

B C\Windows\system32emd.exe

Diese Eingabeforderung nicht washrend des Running beenden
Please dont close Window while MySQL is running
S0L is trying to start
Please wait ...
wSQL 1s starting with mysglibinimy.in1 (console)

Ewéva 3.27: TO mapdBupo g epappoyng MySQL

Ymapyovv Kot GALEC OLLVOUEG TTOV TPOGPEPOVY TO TOKETO WE TO TPIOL TPOYPAULOTOL
Apache, PHP ka1 MySQL, 6no¢ yioa mopadsrypa WampServer, USBServer k.An. ot

omoieg umwopovv va ypnotpomomBovv evoriaktikd tov XAMPP.

3.4.2 Eykoatrdotoon Tov 0ony®v Yo TN cvvoeon s MySQL pe ) Python

Amd ™ devbvvon http://dev.mysql.com/downloads/connector/python/ koteBalovpe
10 mpoypoupa mov eykabiotd TG amapaitnteg Piprodnkec oty Python yuwo
obvvdeomn ¢ ne ™ Mysql.

Connector/Python 1.0.12

Select Platform:

Platform Independent [~]
Select Platform...

Microsoft Windows

Ubuntu Linux 1.0.12 225.5K Download
Debian Linux _
SuSE Linux Enterprise Server =
Red Hat Enterprise Linux / Oracle Linux
Platform Independent

MD5: caac07dc8fal8dlf55ad0c51491d2baT7 | Signature

Platform Independent (Architecture 1.0.12 306.2K
Independent), ZIP Archive
Python

Ewéva 3.28 Emidoyn g popenig tov Python Connector




Koatd v emloyn g mhateopuoag, oeg Ewkova 3.28, va emdéEete ) popoen| Platform
Independent. Katefdlovpe kot amocvumié{ovpe 10 apyeio ce €vav 0TOOVONTOTE
@akelo, ot C:\connector. Ev cuveygia, 610 mapdbupo e YpoppUng TmV EVIOADV (Yo
va gppaviotel Totape to Kovumi Evapén kot extehodpe v eviodn cmd) ypaeovpue cd
c:\connector kot motaue ENTER. Ze avtd to onueio ypeidletar vo yvopifovue 1o
povomatt g eykatdotaong ¢ Python otov vmoloyiot) pag, éote Ot glvarl o6t0
c:\python33.

Omndte ot ypopun tov evtohdv mAnktpoAioyovpe C:\python33\python setup.py
install kou mataue ENTER. Topa, gipoote £toyiot vo SnutovpycovpIe GEVAPLO, GE
Python mov ocuvvdéovtar kot arAniemidpovv pue ™ MySQL. Xe oavtd 10 onueio
UTOPOVUE VL KAEIGOVUE TO TOPAOBVPO TNG YPOUUNG EVIOAMV Kot Vo, Storypayovpe - av

QLO1KA T0 BENovpE - TO Pakelo c:\connector.

3.4.3 Anpwovpyio Baong Asdopévov
[Na va onpovpynoovpe o véa Bdon Aedopévov otn MySQL Oa mpémet

va yphyovpe OAEG TIG EVIOAEG GE £val apyeio KEWWEVOL, Kol

VoL TO0 POPTMOGOLLLE 6TO TePPdArov Tng MySQL

Bipa 1
e éva amho enelepyaotn KEWEVOL YPAPOVLE TIG EVIOAES TNG TOPAKAT® EIKOVOG, KO

ev ovveyelo amoBnkevovpe 1o apyeio pe to Ovopo inep.sql oto @dxelo bin mov
Bpioketar péco oto @dakelo ¢ eykatdotoong tg MySQL. Av yw mapddetypo
ypnowonoteite 10 makéto XAMPP tote amoOnkevote 10 oapyeio oto @dkelo

c:\xampp\mysq/l\bin
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CREATE DATABASE IF NOT EXISTS inep DEFAULT CHARACTER SET utf8 COLLATE utf8 general ci;
GRANT ALL PRIVILEGES ON inep.* TO 'inep'@'localhost' IDENTIFIED BY '73910';

LW b =

USE inep;

[« RS =Y

CREATE TABLE IF NOT EXISTS USERS (

id INT NOT NULL AUTO_ INCREMENT PRIMARY KEY,
uname VARCHAR ( ),

usurname VARCHAR ( ).,

~J

w @

10 age INT,
city VARCHAR ( ) default 'Athens'
)

b
W Db =

Ewova 3.29 Ta nepeyopeva tov apyeiov inep.sql

2t ypoppn 1 dnpovpyodpe t BA pe dvopa inep kou pe kodikonoinon oe UTF-8
TOV 0e0OUEVOV TNC. TN 2 YPOUUN OMHovpyoOUE TOV ¥pNOTN UE OVOUO inep Kot
Kodkd 78910 ka1 tov divovue mAnpn mpoécPacn ot BA inep. Tmv ypouun 4
OMAG®VOLUE OTL Ol EMOUEVES EVTIOAEG AV OEV EYOLV PNTH AvAPOpPd 6To Ovopa g BA,
tote Bo avoaeépovior otnv inep. Xtig ypoupés 6 ewg 12 ompovpyodue 1o mivoka
USERS pe media :

évav av&ovta aképato aplipd oy avoyvoploTIKO,

70 OVOLLOL KOl TO ETAVVLO TOL YPNOTH GOV OAPAPIOUNTIKA,

Vv NAkia Tov cav aképato apoud

Kol TEAOG TV TOAN OV KATOKEL e Tpokabopiopévn tiun v AOnva (Athens).

Téhog otig ypappués 14 kot 15 wévovpe ecaymyn 000 €yypoOOV GTOV TIVOKQ
USERS.

Biuo 2

Amo 10 mopdBupo TG Ypouun evtoAwv (ektédeom tov cmd.exe) petafoivovpe 6to
@akero bin mov Ppioketor péco oto eAakeAo G eykatdotoong s MySQL kot
EKTEAOVLLE TNV EVIOAN

> mysql - u root -p

H avotépo evtoly ektekel to mpodypappa meddtn g MySQL péow tov omoiov
Kkévoope obOvdoeon otov eéummpetnt) ¢ MySQL kot pmopodue vo kdvovpe
dwyeipron kot emeEepyacio TV SESOUEVMV.

H mopdpetpog -u root onuaiver 611 Bo kévovpe €icodo otov €EumnpeTNT) COV O

YPNOTNG root, o omoiog eival kol 0 TPOKABOPIGUEVOS SLOYEIPIOTNG, KOl 1] TOPAUETPOG -



p elvai yo va pog Cntioetl 1o TpOYPOLL TO KOdkO TpocPacng, 0 omoiog eivol kevog,
omote matdpe Enter 6tav euQoavicoTel To avTIGTOTYO0 UAVOLA Y10 VO TANKTPOAOYNGOVLE
10 KOO mpdcPacns. T mepintwon mov Eyovpe oAAAEEL TO KMOKO TTpoOSPaong,
OTWG 0T TEPInTOOo™ ToL A TpOTOL NG eyKatdotaong g MySQL, téte Oa npénet va

TOV TANKTPOAOYNGOLVLE GE ALTO TO OTELD.

-

BN c'wamppimysglibinimysgl -u root -p = | B jiwd S

mysql> source c:‘\xampp'mysql\bin‘inep.sqgl

Query 0K, 1 row affected (0.01 sec)

Query 0K, 0 rows affected (0.01 sec)

Database changed

Query OK, 0 rows affected (6.67 sec)

Query OK, 1 row affected (0.04 sec)

Query OK, 1 row affected (0.04 sec)

mysqls use inep

Database changed

mysgql> select * from users;

H————g———————— fo—m—— - 4—————— fo——————— +

| id | uname | usurname | age | city |

e et fmmmm e it +

| 1] Nick | Zacharis | 40 | athens |

| 2 | George | Loukas | 55 | LA |

I e e o R R +

2 rows in set (0.00 sec)

mysq 1> i
M 5 W - [ w

Ewéva 3.30 To npdypappa teddng thg MySQL
Metd v emituyn cOVOEsT TG EPUPLOYNG TeAdTn aALGlel To prompt ce mysql> kot
pumopovpe mAéov va ddcovpe eviodég mpog t MySQL. H mpdtn evioAn eivor vo
(QOPTOCOLLE TO OpyeLo iNep.sql kot yio avto 0 AOYo TANKTPOLOYOVLE :

mysql>source c:\xampp\mysql\bin\inep.sql

Ev cvveyeia pe tnv evioin
mysql>use inep
amevBVVOLUE TIC EVTOAEC TTPOG TN Phiomn dedopuévav pe dvopa inep.
Téhog, Yo va dtomiotdcovpe 0Tt OA0 AELITOVPYOVV KAVOVIKE EKTEAOVUE TV EVIOAN
mysql>select * from users;
IMa va kheicovpe ) ocbvoeon pe T PAcn Oed0UEVE® EKTEAOVUE TNV EVIOAN|
mysql>quit
A6 ™ otiyun mov £yovpe dnpovpynoet ) Paon dedopévov ot MySQL umopodpe

Vo OMLLLOVPYHCOVUE GEVAPLOL TO. OTOi0L UTOPOVV VO, EMAEEOLV KO VO ELOAVIGOVV TIC
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TIWEG TOV TESIMV TOV EYYPUPDV, VO KAVOLV E16AYMYT, TPOTOTOINGN KOl Ooypopn

EYYPAPOV.

3.4.4  Anpwovpyio epOTIRATOS ETLOYNGS KAl ERPAVIONS EYYPAPOV
To oevapilo selectRecords.py mepiéyel tig evrodég oe Python yi t ovvdeon ot
Baon dedouévov inep, kabdc Kot T Snuovpyio. EPOTALOTOS Yo TNV ETIAOYT Kol

EUPAVIOT] OAMV TMV OVOLATOV Kol ETOVOLMV TOV Tivoka, USers.

To oevapuo selectRecords.py

import mysgl.connector
conn = mysql.connector.connect(user="inep’, database="inep’, password='78910")
curs = conn.cursor()

1
2
3
4  query = "SELECT uname, usurname from users"
5  curs.execute(query)

6

for (uname, usurname,) in curs:
print("{}{}".format(uname, usurname))
7 curs.close()

conn.close()

H extéleon tov cevapiov sppavilet :
>>>
Nick Zacharis
George Loukas
>>>

¥ ypopun 1 kévovue avapopd otov 0dnyd cvvdeong g Python pe m MySQL,
KOl GTN YPOUUT 2 OMUIOVPYOVLE TO OVTIKEILEVO CONN TO omoio mepéyel OAM Ta
otoyeia g ovvdeonc e ) Phon dedopévav INep Kot Ue To SIKOIDOUATO, T0V EYEL O
ypnoe inep. Ev ouvveyeio ot ypauun 3 Onpovpyovpe To Spopén yuo. TN
OLYKEKPLUEV] OLVOESN Kol oTn ypopp] 4 Kotaokevdlovpe TNV €PMTNOCT OV
mpoKertat vo amevdvovoope ot Pdon dedopévav. ZTig Ypoupés S kot 6 eKTEAOVUE TO
EPOTNUO KOl EKTVTMOVOVUE EMOVOANTTIKA TO amoteAéopato oty o06vrn. Télog
amehevBepdVOLLE TOVG TOPOLG TOV GUGTIATOG KAEIVOVTAG TO JEIKTN KO T CUVOEDT

pe 1t Pion dedopévov.



3.45 Ewoayoy eyypoeov otn fdon oedopivev
To oevapio insertRecords.py mepiéyet 11 evioléc oe Python yio t ovvdeon ot
Baon dedouévmv inep, kabdg Kat TN dNUOLPYID EPOTAUNTOC Y10 TNV EICAYMYN H0G

VENG EYYPAPNG OTO Tivako USES.

To oevapuo insertRecords.py

1 import mysql.connector

2 conn = mysqgl.connector.connect(user="inep', database="inep', password='78910")
3 curs = conn.cursor()
4

query = ("INSERT INTO users (uname,usurname,age,city) "
"VALUES (‘George','Mavrommatis', 28, 'Patra’)" )
curs.execute(query)

conn.commit()

curs.close()

co ~N o O

conn.close()

¥t ypapun 1 xédvovpe avagopd otov 0dnyod obvdeong e Python pe ™ MySQL,
Kot TN ypoupn 2 cuvdeduaote ot Phon dedopévmv INeP Kol Pe Ta SIKOLDUOTO TOV
ypnotn inep. Ev ovveyeio, ot ypoupnq 3, onpovpyodue To Spopfo Yoo T
GUYKEKPIUEVT] CLVOEST Kol OTn Ypouun 4 KoTaokeLdlOLUE TO £POTNUO YL TNV
gloay®YN Hog vEag YYPOEg 6To TTivaKa USErs. Ztnv ypopup 5 eKTeEAOVUE TO EPATNLOL
KOL TNV EMOUEVT YPOLUUT avapEVovue PEXPL va. OAOKANPpmBel 1 ektédeon tovg. TENog,
OTIS YPOPpES 7 Kol 8, ameAevBepOVOVLE TOVG TOPOLS TOV GUGTHUOTOS KAEVOVTOG TO

dgiktn ko ) oHvdeon pe 1 Pdon dedopévaov.

3.4.6 Awypoaon gyypao®v 61 fdon dedopévev
[Na ™ Jwypapn HW0OG M TEPGGOTEP®V  EYYPOPOV ©TO Tivako USers, 6Oo
YPNOOTOMooVE TO oevaplo  insertRecords.py, avrtiypogo tov omoiov 6Oa

petovopdoovpe oe deleteRecords.py. H povn ooyl mov Oa yiver Bo givar oto

epOTNUA ONAOY 6T Ypopun 4.

To cevapro deleteRecords.py
1..3  FEivou ideg ue 1o oevapio insertRecords.py

4 query = ("Delete FROM users where uname = 'Nick™)

5.8 FEivo ioieg ue to oevdpio insertRecords.py

2t ypoppun 4 dtaypaeovpe OA0VGS TIG EYYPAPES Ao TO TivaKo USErS Tov £yovv dvoua,
Nick.
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3.4.7 Tpomonoinon €yypo@av 611 Pacn 0£o0uévev

Ia 1 Tpomomoinon TOV TWOV TOV TESMV HAG 1| TEPICCOTEPOV EYYPOPDV GTO
mivako USers, Bo ypnowuomomoovpe to GeVAplo insertRecords.py, avtiypogo Tov
omoiov Oa petovopdoovpe og updateRecords.py. H uévn aiiayn mov Oa yivet Oa givar

GTO EPAOTNLO ONAGON o1 Ypouun 4.

To cevapro updateRecords.py
1..3  Eivou idieg ue to oevapio insertRecords.py

4 query = ("update users set uname = 'Nick' where city="Patra™)

5..8 Eiva ioweg ue to oevdpio insertRecords.py

>t ypapun 5 tpomonotovpe/oAldlovpe ta ovopaTa OA®V TOV EYYPOPDY TOV £XOVV

oav oAn ) Patra, og Nick.

Acknon 3.4: Tpononomote 1o apyeio selectRecords.py wote vo gupavifovol oto
OTOTEAEGLATO TO EMMOVLUO, 1 TOAN Kol N NAMKio TV ¥pNoTdv Tov givon kKdto twv 50
ETAOV.

Aoknon 3.5: Tpomomomote 10 apyeio insertRecords.py ®cte va KAVETE E1G0YOYN
éva véo ypnotn pe otoyeio John, Petrou, 45, Lamia.

Aoknon 3.6: Tpomonowmote 10 apyeio updateRecords.py mote va odhaete Tig
nAkieg o€ Tipn 34 6 AV TV £yypoaedv Tov £yovv cav oA ) Lamia 1 ) Patra.

I'AQYXYXAPI

MySQL Python Connector : évo mpdypoppo mov TEPEYEL TOVG 0dN YOS Yo TN
ovvdeon tng Python pe m MySQL.

MySQL.: éva mpdypappa dtaxeipiong Pacewv dedopévav.

Apyeio keypuévovu: o akorlovdio amd yopaktnpeg mov Ppickovion amodnkevévol oe

éva 6tafepd amobnKevTIKO PHEGO.

BIBAIOI'PA®IKEX ANA®OPEX
Dubois, Hinz, Pedersen (2006). O Erionuog Odnyog MySQL 5, Exdoceig I'kiovpdog

OAHI'OX IIEPAITEPQ MEAETHX
» X1 devbvvon http://zetcode.com/db/sqlite/ Swafdote Evav péTplag Ektaong odnyo
yw 1t BA SQLite, mov upmopei va ypnowomombel kot yw avalntnon

GLYKEKPLUEVNG AELTOVPYIOG, OTOTE LG XPELNCTEL.



O dwrvakdc tomog http://www.pythoncentral.io/ mepiéyet o peydin mowkikio oo
Oépnota oyetikd pe mpoypoppotiond oe Python. Exel, Oa Bpeite ko éva tutorial yo
v sqlite.

O 00MY0¢ ™mg MySQL
https://dev.mysgl.com/doc/refman/5.6/en/

emionpog etvan o devbuvon
Xt devbvvon http://dev.mysql.com/doc/connector-python/en/index.html vrapyet
évag mePLekTIkOg 00N YOG Yia T YpNoN Tov 0dnyol cvvdeong e T MySQL.

¥t devbvvon http://el.wikibooks.org/wiki/Bacwkéc yvdoeig PHP kot MySQL/
Ewayoyn omv_MySQL vrdpyer poe cdvioun €oaymyr GTIG AELTOVPYIES NG
MySQL.

¥t dwevbvvon http://wiki.gentoo.org/wiki/MySQL/Startup_Guide vzmdapyer éva

AVOALTIKO £YYELPIOL0 XPNOTC.
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4 ATAAIKTYAKOX TPOTPAMMATIEMOX

2KOTOC

Yxomdg Tov Keoloiov eivor 1 emOEEN ™S AEITOLPYIKOTNTOG KO 1 OVATTLEN
Bocik®V €QOPUOYDOV YloL TNV ETIKOWV®VIOL 6TO O0IKTLO, UE ¥PNON TS YAMOOOG
npoypappoticpod Python. Xto kepdioio avtd Oa Ppeite oOvioua otoyeio yio to
dwdiktvo, Ta TPWTOKOAAD EmKOWOViG kaOMG Kol Yl TO HOVTEAO TEANTN
eumpem . Emiong Oa yiver enideién g ohvoeong kat emkovaviag evog TeAdTN L
éva e&ummpetnt) 10V TAYKOGHiov 16To0 Yo T0 KatéPacpa evog apyeiov. Akduo, Ba
yiver avdmtoln evog cevapiov Yoo TNV aOGTOAN] VOGS NAEKTPOVIKOD UNVOUOTOS GTN
dwtvakn vampecia aAlnroypapiog GMAIL. Téhog, o pdbete modg pmopeite va
eneEepydleote TV TANPOOpio OV Kiveitol 610 O010dikTLO, G OVO Omd TIC TAEOV

dradedopéves Hopeé Tumomoinong, tig Xml kat json.

Ilpocdorkamueva omoteléouara
Otav 0o £xete peletnost to ke@AAao owto Ba pmopeite vau:
o yvopilete T elval TO S100KTHO KO TO TPOTOKOAAN EMIKOVAOVIOG
e 116 Pacikég vanpecieg Kot To TpOTO Asrtovpyiog TOVG
®  KOTOVONGETE TIG OPOPES EVOG EELTNPETNTH KO EVOC TEAATN
e katefdoete pia 16T0GEMON 1 €va dvadKO apyeio Kot va To amofnkedete e
apyelo 610 ToMKO 6icKO

e oteildete £va PMvVopa NAEKTPOVIKNG OAANAOYpAPiog

avayvopilete To yopokTnPLoTIKd ToL TPdTLTOL XM,

avayvopilete ta yapaKTNPIoTIKA TOL TPATLTOL jSON,
® OVOMTUGOETE  EQOPUOYEG TOL  oviaAldocovv kot emeEepyalovion

TUTOTOMNUEVO SEGOUEVO, LEGH TOV SLOOIKTVOV

Evvoiec-KAcioia
¢ Awdiktvo
o [IpwtdxoAiro emkovaoviog
e  Movtélo meddtn e&vmnpetnn
e HTTP
SMTP

e 7poéTUmo Xml

e TPOTLTO jSon
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Ewooywyixéc IHapotnpnoeis

O 01001KTLAKOC TPOYPOUUUATIGUOG ElvaLl GIUEPO TO KLPLOTEPO TEDIO EPAPLOYNC KAOE
oVvyypovng YA®oag mtpoypoppatiopov. H Python vroompilet eyyevag tig S1adtktuaKég
vInpeciec kol Exel éva oOVOAo KAAoewv opyavouévo oe PiAobnkeg dote va
O1EVKOADVEL TO £PY0 TOL TPOYPOUUATIGTH] GTNV OVATTVEN OOIKTVOK®OV EQUPLOYDV.
210 mopdV KeEPAAoo 0o ATOKTICETE TN YVAOOT KOl TIG IKOVOTNTEG TOL YPEAOVTOL Yo,
va ouvoebeite kol va emikowvovioete pe e&umnpemtég tov dtodiktvov. Ormmg Ba
dove, ot dopég deopévav g Python mov meprypdetnkav oto Kepdrao 2, tauptdlovv
amoOALTO, e TO SVYYPOVO TPOTLTA AVTOAANYNG TANPOoPOopiog 6To dtadikTvo, Yeyovdg

OV KAVEL TN YADGGO, AL WOVIKT] Yo TO TEPPAAAOV avTO.

4.1 Emkowmvio 670 0100iKTVO

To dwdikTvo amotedeiton omd éva PeYAAO GUVOAO JIKTVMV VITOAOYIGTAV, GTO OO0
0l JGLVOEUEVOL VTIOAOYIOTES EMKOVOVOUV KOl OVTOAAAGOVYV TANpoQopies petalld
toug. [Ma va emrevyBel avtdg 0 oKOTOG, XPNGYLOTOOVVTOL TPOKADOPIGUEVOL KOVOVES
avtoAlayng oedopévov  mov  kabopilovtolr amd EMOTNUOVIKEG EMITPOTEG KO
ovopaovial, TPOTOKOALN EMKOVMVIAGS.

Ynrdpyovv kavdveg mov kabopilovv v "youniod" emmédov emkowvmvio dmwe Yo,
TOPAOELY L. TNV OVOUATOO0GI0 TV VTOAOYIGTMOV TTOV GLUUETEXOVV GTO OIKTLO, TO
TPOTO TEUAYIGHOD TNG TANPOPOPIOS GE TAKETA OEOOUEVAOV KOl TV  SLOYETEVCT] TOVG
670 O01KTLO OO TOV AMOGTOAEM, TOV TPOTO TAPOAUPG Kol GUVOES G TG TANPOPOpiag
Ao TOV TOPOUANTTY, TOV TPOTO EVIOMIGHLOD TV CPUALAT®OV KOl ETAVOTOGTOANG TUYOV
amoAeG0EVTOV TOKETMV OEGOUEVOV K.AT.

Amo 1 otiyun mov AvOnkov To TPoPANUOTO GE YOUNAO EMIMESO EMKOWV®VING
onuovpynnkay "vyniot" emmédov Kovoveg Yo eEEOIKEVUEVEG epYACiEg, OTMC, Yo
TopAderyla, TNV OTOGTOAN EVOC NAEKTPOVIKOD Unvopotog oAinioypapiog (email), 1
™V aitnon Kot TopaAoBn Hiog 1I6TOGEASOC.

270 S1001KTLO 01 VITOAOYIGTEG YWPILOVTOL GE dVO HEYAAES KOTNYOPIES !

o) Toug e&umnpPeTTéG: €lval Ol VTOAOYIGTEG TOL TPOCPEPOLY TANPOPOPIES KoL
VANPECIEG, Ko

B) Toug meEAdTES: €lvanl Ol VTOAOYIGTEG TTOV GUTOVVTOL Kol TOPAAAUPAVOLY VIINPECIEG
KoL TANPoQopieg omd Tovg ELTNPETNTEG.

Hapaderypa 4.1: EEunnpemtéc kot S1001KTLOKEG S1EVBVVOELG KOt AVaLyVOPLOTIKA



O vYTOAOYIGTNG IOV TPOGPEPEL TANPOPOpieg kT amd to dvouo Wikipedia, 1 o
VITOAOYIGTNG OV TPOGPEPEL TV vanpesio. Google Drive givar o e§umnpetntg Evd 0
VTOAOYIGTNG TTOV oUTELTOL id 10TOGEADA, 1 avePalet éva apyelo, etvat 0 meEAITNC.

"Evag vmoAoyiomg mov givarl cuvoedepévog oto diktvo €xel va diebBuvon n omoio
umopel va givon e popen apBudv my. 60.10.20.30 1 ce Mo KATAVONT LOPPN T.X.
www.google.gr. Ztnv ovcio 01 VTOAOYIGTEG Yoo TNV EmKowvovia pHetald Tovg
YPNOLOTOOHV TN TPAOTN HOPON VO 1 O€VTEPN HOPON Elvol 7O KOTOVONTH Kot
€0KOAO-UvNUOVELTN amd €UAS TOLG avOpOTOLS, OAAL amotehel otV ovoia éva

"Wevddvupo" g aplunTIKNG LOPONG.

"Evag vmoloyiotig cuvoedepnévog 6to diktvo, dtabétel g TAnfdpa and moOpTEG
EMKOWVOVING, Ol 0Toleg UmopovV Vo YPNOLUOTONOOVY amd TO AOYIGUIKO TOV TPEXEL
GTO GUYKEKPYEVO VTOAOYLOTY| YOl VO, TPOCOEPOVY VINPEGIES G GALOVG SIKTLAKOVG
vrohoyiotéc. H AéEn eEummpetng avaeEpetan TouTOoILO KOl GTOV VITOAOYLIGTI] OV
glvar ovvdedepévog 610 SIKTVO OAAG KOl GTO AOYICUIKO TOV TPEYXEL GTOV VITOAOYIOTN
KOl TPOGPEPEL VLANPECIEG GE O GLUYKEKPIUEVN TOPTO EMKOWOVING. X& Evav
VTOAOYIOTN] UTOPOVV VO TPEYOLV TOVTOXPOVE TOAAL TPOYPALUATO, OTOL TO KoBEva
KatoAopuPavel o SlPOPETIKN TOPTO EMKOVOVING KOl TPOGPEPEL VINPEGIN HECH
oTIG.

‘Evog meldtng ektoc amd 1 01ebBvvon tov vmoloyiot) mov B€Ael v cuvdebet,
yperaletal va EEpet Ko

o) TN TOPTA EMKOWVOVING, GTNV 0noiol TPOSPEPOVTAL Ol LINPeTies. [ mapddetypa
v vo dwpdoovpe TN oeAida g etopiag Google, Oa mpémer va cuvdebovpe ctov
VTOAOYLOTH HE TO dvouo www.google.gr ot mopta 80.

B) 10 TpOTO, ONAAON TIG CLUYKEKPIUEVEG EVIOAEC IOV TTPEMEL VO, YPNGULOTOGEL Y10, VO,
EMKOWMVNGEL Pe TOV eEummpetnt) He okomd va {ntMost Kot va TapoAdapel Tig
TANPOPOpPIES.

Avtd ev ovvtopia onimvelr M devbuvon Tov TANKTPOAOYOOUE GTO TPOYPOLLLLLOL
mAofynong:

http://www.google.gr:80

To http eivor 0 TpoéTOC emkovaviag (VYNAOD EMUTESOL TPMOTOKOALO EMKOWVOVING)
OV YPNCLUOTOLEITOL VIOl TNV OVTOAAQYT TANPOQOPIOV LE TO HNYAVNULO WWW GTO
dkTLaKO TOTO google.gr To omoio TPooPEpel VINpesieg otn TOpTa emkovmviag 80.

Av ot xoOnuepwvn pog (oM pe 1o dadiktvo dev ypdgpovpe 1o 80 givor emedr| 10
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TpOTOKoALO emkovaviag http opilel 6tT1 n Tpokabopiouévn nopta, av dev opileton
pntd, Oa etvar 1 80.

H Python dwobéter mAnBdpa modules yio v vmwoot)pién Aeltovpyldv oe €MimedO
eEumnpe T Kot TEAATN KOODG Kot Y10, TV EMKOWVOVIO Kol OVTOAAYT] TANPOPOPLOV
UEC® YVOOTOV VANPECUOV TOV OlOOIKTUOV. XTI €mOUeEVEG evotnteg Ba dovue
TOPadElyHaTo ¥poNG TOV TPOTOKOAAOL emkowvmviag http (aitnon kot mwopoiafn|

10TOGEADOG ) KOOMG Kot Tov smtp (0mOGTOAN NAEKTPOVIKNAG AAANAOYPAPIOG).

4.2 Xvvoeon pe HTTP eEvanpetntés o1001KTO0V

To mpwtokorro emkowmvioag HTTP (HyperText Transfer Protocol) arnotelel onpepa
évav amd Tovg To SLOEGOUEVOVG TPOTOVS EMKOVMVING KOl OVTOALNYNG TANPOPOPLOV
avapeco oe dVO VTOAOYIOTEG, oto dwdiktvo. H mAektpovikny aAinioypagio eivon
LOKPAV 1 TPGTN vanpecia, and TAEVPAS xpnomng, oto dadiktvo (Killer application).

‘Evag HTTP g&ummpetntg, elvar €vag vToloylotig mov €ivol GUVOEOEUEVOS GTO
OwdikTvo, TpEYEL £va AoYIoIKO TO omoio KataAapPdvel pia TOPTO ETKOVOVINS GTOV
VTOAOYLOTH Kot €V cuveyeia Tapéyxel vanpeciec tov mpwtokdOAlov HTTP. Ta dvo mo
OL00E00UEVOL AOYIGLUKA Y10 GLTT) TNV EpYacio ivart :

a) IIS (Internet Information Server), etatpio. Microsoft

b) Apache, Opyaviopog The Apache Software Foundation

Y115 pvBuiceg tov HTTP e&umnpetntn, extdg and m ndpta emkovmviag, opilovpe
Kol Towo PAKeAO amd Tov Tomikd vwoAoylot Oa eumnpetel, dNAaOT| Bo TpoSPEpEL 6TO
dwdiktvo ta apyeio tov (Tpocoym, uropoviEe va opicovie TOALOVS PUKEAOVG OAAG Og
Kpatfoovpe andd to mopaderyua). Eoto 0t 0o pdkelog mov opicape givar o C:\test o
omoiog €yel cav péoa tov 2 apyeia to index.html kou to money.pdf kabmg kot éva
(@AKeELO TO May 0 0moiog LE T OEPA TOL £YEL £va. apyeio, To agores.xls

Eniong ac vmoBécovpe 6Tt 0 VTOAOYIGTNG TOV TPEYEL TO AOYIGHIKO TOV EELMNPETNTY
&xel Gvopo, WwWw.bestcompany.gr kot mapéyel vinpecieg otn ndpta emkowvmviog 7777

Tote 0 mehdng (o eEmTeptkdg VITOAOYIGTNC) TTOL BEAEL va AdPetl To apyeio money.pdf
Ba mpémel va kavel pia aitnon péom tov mpmtokdALoL Yo To wopo (Uniform Resource
Locator) mg e&ng :

http://www.bestcompany.gr:7777/money.pdf

ev av 10eke To apyeio agores.xls

Ba £kave TV aitnon yo To apyeio

http://www.bestcompany.gr:7777/may/agores.xls



Yto avoTépm mopoadeiypata, o meAdtnG atteital apykd éva apyeio tomov pdf evd
ot Ogbtepn mepimtwon auteitoan évo apyeio tomov XlIs (excel). BéPoua, o mio
dlodedopévog  TOMOG  HopPOToinong €vOg  opyeiov €ival ocav  10TOCEAIdD Ko
ouvvtacoetal péow g YAdooag HTML (HyperText Markup Language).

H aitnon tov meAdtn kabmg Kol 1 amdKplon Tov eELINPETNT £YOVV GLYKEKPIUEVN
popen oto tpwtokoAro HTTP, pe okomod va emtpénovy :

1. Tnv aitnon kot v wapaiafn evog apyeiov (6ec avatépm mapdderyua, w.y. to pdf)

2. Tnv omootoAr] dedopévov amd T TAELPE TOL TEAGTN HE GKOTO Vo TOYOLV
eneEepyaciag omd tov eEumnpetnt (.. 1 ATOGTOAN EPAOTNONG GTOV ELINPETNTN TNG
google, 1 to avéBaoua (upload) evog apyeiov)

3. Tnv gpoton amd v TAELPA TOL TEAATT Y10 TANPOPOPIES OYETIKA e Eva apyeio,
pe okomd vo pabet mowa givon 1 teAevtTaion Popd Tov TpoTomoOnke, o péyebog Tov,
KA. ®ote vo unv mpofei oto katePaopa (download) tov.

H Python Swféter éva peydho minBog omd avTiKeidevo, yuo. vo. S1EVKOADVEL TIG

TPOYPOUUUOTIOTIKES EPYUCIES HOG GTO dLOSIKTVO.

4.2.1 Tlopaderypo en@EvIoNS TOV KOOIKA P0G LOTOGELIDUG
Anovpyeiote to apyeio web.py kot TAnktporoynote Tig viodég mov ppaviCovran

TOPAKATO :

import urllib.request
response = urllib.request.urlopen('l::p:;;www.wiki:edia.trﬂ;')

Ly [ =

html = response.read()
print (html)

Ewoéva 4.1: Avaktnon Tepieyoptévon omd Lo I6TOGEAIDN

> ypapun 1, kdvovpe eioaywyn to module urllib.request to onoio mpoceépel pa
VYNAOV EMTEOOV TPOYPOULOTIOTIKY] SIETOPT] Y10 VO SIEVKOAVVEL TO £PYO TNG aiTnong
eVOG TmEATN mpog évo efumnpetnTi. XTn ypouun 2, pe  ovvdptnon urlopen,
aVOIYOLUE U0 CUVOEST HE €va SIKTLOKO TOTO Kol OMOVPYOVLE TO OVTIKEIEVO TNG

aitong, Lésm Tov omoiov Ba Katefacovpe To apyeio.

<!DOCTYPE html>
<html lang="mul" dir="1tr":>

<head>

<!—— Sysops: Please do not edit the main template directly; update /temp and synchronise. ——>
<meta charset="utf-8">

<titlesWikipedia</title>

<!——[if 1t IE 7]><meta http-equiv="imagetoolbar" content="no"><![endif]-->

<meta name="viewport" content="initial-scale=1.0, user-scalable=yes">

<link rel="apple-touch-icon" href="//bits.wikimedia.org/apple-touch/wikipedia.png">

Ewoéva 4.2: Mépog tov kddka oe HTML g 1otoceAidag tng wikipedia
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Ev ovveyeia, ypnowonoodue t pébodo read g aitnong yia vo dafdcovpe 1o
KOIKO TG oeMdag kot va Tov amobdnkevcovpe otn petafinty html, dec ypapun 3.
Téhog o ypapun 4, ektomdvovpue otnv 000vn, To TEPLE)OpEva. TG html.

To amotélecpo ¢ ektéleonc tov Web.py eivor va epgavietei oty 006vn 6Aog o
koowkag o HTML, g apykng 10106eAidag tov ditktvakov tomov wikipedia, pépog
™G omoiog eppaviCetan oty ewkova 4.1,

To "katéBoaocpa” kot M omobnkevon evog apyeiov ewkdvog eivor e€icov amAn
dwadikooio. TO cevaplo saveimage.py mopovotdlel Tig EVIOAES Yo Vo amoOnKevoovUE

70 A0YOTLTO O TO SIKTLAKO TOTO TNG SLOVYELNG GTO TOTIKO O1GKO.

To oevapro saveimage.py

import urllib.request

url = '"http://sites.diavgeia.gov.gr/ekdd/images/logo.png’
response = urllib.request.urlopen(url)

fimg = open('c:\\temp\\logo.png', 'wb")
fimg.write(response.read())

fet I = T [ R W
_— I E——

fimg.close()

To 1010 pumopovpe vao KAVOLUE Kol GE UK 10TOGEADN, OMMG QoiveTOl Kol GTO

TOPAKATO GEVAPIO.

To eevapro savehtml.py

1' import urllib.request

d
3' url = "http://www.ekdd.er’
4 page = urllib.request.urlopen(url).read().decode( 'utf-8")

5 + = open(“c:\\temp\\page.html"”, ‘wb')
6 f.write(page.encode('utf-8"))
?I f.close()

2 amdkplon Tov €ELINPETNTY], OTOV TPOKELTAL Y10 10TOGEMOEG Oa mpémel ot
ypouun 4 vo  amok®OKomoloovpue To bytes oe keipevo kot va ta Eovd-

KOOIKOTOMGOVUE GTN YPOUUN 6 KATE TNV £YYPOOY] GTO TOTIKO apyEio.

Aoxknon  4.1: Koatefbdote v mpot  oeAida g AIAYI'EIAX
(http://et.diavgeia.gov.gr/) ka1 amonkevote TV, o€ apyeio pe to 6vopo diaygeia.html

4.3 Emxowmvio pe eonnpetnt) NAEKTPOVIKIG 0AINL0YpaQiog
To Simple Mail Transfer Protocol (SMTP) givai to Tp@TOKOALO ETKOWV®VING Y10, TV
OMOGTOAY]  €VOG  MAEKTPOVIKOV  pNVOUATOG, TOL  YVOOTOV  pog — email.

H vmnpecia vAiomoteiton péom evog e&ummpetnmy (SMTP Server) otov omoio Oa



ovvdebet o meddne (Mail client), kot Bo amooteidel TIC KOTAAANAEG EVIOALS, Yo TNV
OTOGTOAT EVOC UNVOLOTOG GE £VOL TOPOANTTY.

[eprocdtepec mAnpoopieg pmopeite va daPdacete ot Wikipedia 6mov, ektdg amod
pio GOVIOUN TTEPLYPAPT TOV TPOTOV AEITOLPYING TOV TPOTOKOAAOV, TEPIAMUPAVOVTOL
GUVOEGOL GTOVG O1EOVEIG OpYOVIGLOVS TTOL OCYOAOVVTOL LE TIS TPOOLAYPOUPES TOL
NAEKTPOVIKOD TOYLOPOUELOL.

Apaotnprotnta 4.1: ATosToA £VOS NAEKTPOVIKOD UNVOLOTOG

Mo v emoyn eKTéAecn ToL ToPAKATO GEVaPiov Ba xpelaoTel vo OMovpynoeTe -
av dgv  €yete MO - éva  Aoyaploopud MAEKTPOVIKNG oAAnAoypooiog ©TO
http://www.gmail.com. A@o0 olokAnpwoete avtd to Prina, Bo vwobicovpe 6tL 0

AOYOPLOGHOG TTOV dNoLPYNCATE £XEL TO. EENG OTOLYELD :

ovopa ypo apostoleas

KOOWKOG YpNoTN | 1234

Apa n devBvvon NAekTpovVIKNG OAANAOYPAPiG TOV amosToAEéN (ONAadN 1 d1kN Gog
devbuvon), eivar apostoleas@gmail.com Ev cuveyeio Bo vroBécovpe 6t BEAovpe va

oteidovpe, pe ) Pondewa g Python, éva pnvoua pe ta €ng ototyeia :

Atevbvvon Tapainmn paraliptis@domain.gr

®&ua pnvopotog | My first email

Keipevo H python &ivon omovdaia yAdcca.

H devbvvon mapoainmrn eivor pn vropkt Kot 6To Topakdte mopddstypo 0o mpémet
va avtikotaotadel gite pe po devtepn dikn oag devBuvon glte pe TNV NAEKTPOVIKT
oevbuvon 1ov amoctorén (Ba oteldete pnvopa otov €avtd cag) pe okomd vo
OOKIUACETE TN AELTOVPYIO TOL TPOYPELUATOC.

Anpovpyeiote To apyeio SMIP.pY Kot TANKTPOAOYNOTE TIG EVIOAEG TTOV EUQavIfovTon

TOPOKATO :


http://el.wikipedia.org/wiki/SMTP
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import smtplib
from email .mime.text import MIMEText

smtpserver = 'smtp.gmail.com’'
smtpport =
smtpuser
smtppass

AT IS U (U

'1234"

recipients = ['paraliptis@domain.gr']

11 msg = MIMEText ('H python
12 msg['Subject'] = 'My firs

vhooow.\n'.encode ('utf-8'}), _charset="utf-3")

14 try:

15 mailServer = smtplib.SMTP(smtpserver, smtpport)

1 mailServer.ehlo()

1 mailServer.starttls()

18 mailServer.login(smtpuser, smtppass)

1 mailServer.sendmail (smtpuser,recipients,msg.as_string())
2 mailServer.close ()

21 print{ "Successfully sent email")

22 ?except smtplib.SMTPException:

23 print ("Error: unable to send email")

Ewé6va 4.3: Anootod] email pe yprion tov smtplib

m ypapuq 1 kdvoope swooywyn t povéoo smtplib mov mepiéyer Oleg Tig
GUVOPTNGELS YL TNV GUVOECT KOU TNV OmocToAn &vOog email oe éva SMTP
eEumpetn. X ypopuun 2 kdvovpe gweaymyn tm kAdon MIMEText pe okond va
ONUIOVPYAGOLUE avTIKEILEVE, OV Bol €Youv Tn KATOAANAN Slopdpe®oN Yo TV
armoctoln email kot givar copeeva pe ™ mpodiaypaen Multipurpose Internet Mail
Extensions (MIME). Z11g ypappéc 4 kot 5 dnimvovpe tov eEumampetn Kot Ty mopTa
enmkowmviag otnv omoio. o cuvdebovpe Yo va oteilovpe to email. Xtig ypouuég 6
Kol 7 dNADVOLUE TNV MAEKTPOVIKT 01E00VVON TOV amOcTOAEN KABMG Kot TO KOIKO
TOV. XN ypopp] 9 dNAOVOVLUE TOV TOPOANTTN TOV UNVOUOTOG KOl GTNV ETOUEVN
YPOUU OMUIOLPYOVUE TO avTIKEievo MSY 1O omoio mepéyel 1o KeIUEVO TOL
UNVOLOTOG HE TOVG YOPOKTAPES TOV Kwdwkomoinpévovg oe UTF-8. v ypapun 12
opilovpe 10 B0 Tov UNVOLLATOG.

Ot ypoppés 15 émg 21 givan péoa oe éva try except mote av copPel cpdipo THTTOL
SMTPException (m.). apyn cvvdeon - timeout error K.AT.) Kot T GUVOECT UE TOV
eELMNPETNTH KOL TNV OTOCTOAN TOL UNVOUOTOG VO TO TAYWOEVGOVUE KOl VO, UNV
TEPUOTIOEL ATOTOUO 1) AEITOVPYIO TOV GEVAPIOV OALL Vo EKTVTTMOEL Eva v 6TV
006vn 10V VTOAOYIOTY.

X ypopun 15 dnuovpyovpe to avtikeipevo mailServer, to omoio apyikomroteiton pe
To. otoyeion - d1evbvvon kot mopto emkowvoviag - oo SMTP giummpetnt). Zn
ypouun 16 amootéAAovpe Eva YOUPETIGUO KOl OTNV ETOUEVN VPO EVEPYOTOLOVUE
™V ac@aAn petopopd Transport Layer Security,n omoio vrootpileton kot amatteiton

TIG TEPLGGATEPES POPES, OO OAOVG TOLG GUYYPOVOLG eEuTNPETNTEG. TN Ypouun 18



yivetar M moTOTOINGT TOL YPNOTN KOl OUECHOC UETA YIVETOL 1 OTOGTOAY TOL
UNVOROTOG. XT0 TEAOG KAElvel M obvoeorn. O avoTépm KMOKAG AETOVPYEL Kol GE
omolavonmote dAlo SMTP gumnpetnt, apKel Vo OVTIKOTAGTCETE, TO OVOUO KOl TO

KOOSO TOL ypnot, T dtevbuvon kat ) TopTa entkovmviag tov SMTP e&vanpen .

Aoknon 4.2: Anpovpyeiote €va vEo A0YOPLOGHO OAANAOYPAPIG 6TO SIKTLOKO TOTO
http://mail.yahoo.com Anovpynote 10 oevipio mailyahoo.py dote va oteikete éva
email Tpog omolovonmoTe GALOV AOYOPLOGHO GTOV 0Tolo £xete TPOSPaoT 1 aKOuUN Kot
OTOV €00TO o0c, e 0épa "Xvvavinon ZvAdoyov ITAnpoeopikng" xot keipevo
"Topakareiote va tpocérete ot1o ovAhoyo T Ilapackevn 12 Maprtiov otic 8 10
anoyevua.”

4.4 Enelepyocio pop@omoimpuévng TAnpo@opiog

441 Apygio XML

H yhdooa XML (eXtensible Markup Language) onuovpynfnke yio thv omodnkevon
Kol LETAPOPA OEOOUEVOV GE TUTOTOINUEVT] LOPOY|. € avtiBeon pe v html mov givan
YAwooo pe mpokoboplopéves etikéteg (m.y. head, body, k.Am.), n xml dgv mepiéyet

npokabopiopéveg etikéteg (tags), oArd avtifeta, avtég kabopilovtar amd To ¥pNnoT.

<?xml version="1.0" encoding="UTF-8"?> Flle deC|aratI0n

<!-— Comment: a film library -——> <me_
<filmlist Comment
ROOt —» last update= "23-12-2014"[% .
Element author="Peter Jones" 4—— Att”butes
>

<film id="0001">
/<director>Mark Forstexs/director>

—Y
Tags _—p<year> 2013</year>

.</film>

SLitlesArthur</tit] i mm==—="
<year> 1981¥year>
</film>
</filmlist>
Ewoéva 4.4: Avatopia evog apysiov xml (sample.xml)

2y mopandve Ewova pmopeite va deite ta facikd cuotatikd vog xml apyeiov. H
TPAOTN ypapun €ivor n dMAwon Ot Tpoketar yio apyeio xml, eved mepiéyel Ko v
K®OIKOTOINo™ TOV Yopokmpwv, mov oto moapaderypo eivon m UTF-8. H devtepn
ypopu etvar éva oyoAo mov dev AapPaveror vwoOyn amd To TPOYPOUUN ToL Oa
eneEepyaotel 1o apyeio avtd. To otoryeio (element) filmlist mepiéyet 6o attributes, to
last update ko To author. To filmlist givon to root element mov mepthapfaver 6Aa Ta
vrorowma ototyeia. [Mopatnpnote 011 KAeivel 6To TEAOG TOL apyEiov, PE TNV ETIKETA

</filmlist>, 1610 dnAad” 6vopo pe €vo ovuPoro dtaipeong pmpootd tov. To filmlist
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nePLEYEL 600 mandd THmov film, mwov pmopeite va deite 6T TEPAAUPAVETAL AVAUESH GE
etkéteg <film> xou </film>. KdéBe 1é€1010 OTOLNElD TMEPLEYEL TIG TTANPOPOPIEC LOG
TOWVIOG, TOV OVTITPOGMOTEVOVTOL Omd To. Toudd Tov film, to oToryelo pe eTKéTEC
director, title ko year.

H Python éwabéter d1dpopeg Pipriobnkec ue tig omoieg umopei kaveic vo dtofacet,
onuovpynoet ko emeCepyaotel apyeio xml. Mo and avtég eivan n Ixml, v omoia
ypnoonoovue oto Tapdderypa 4.2 mov akoAovdel v va dafdcovpe to apyeio
sample.xml (Ewova ). Xt cvvéyeto kdvoovpe eEaymyn apywd ta otoyyeio film won
petd ta otoyyeia title, Twv omoiwv o keipevo epupaviovpe Eva-éva.

Mopaderypa 4.2: EEayoyn tov Keypévoo (Text) yio éva otoyyeio apyeiov XML

1xml etree
doc = etree.parse ("B:\\tmp\\sample.xml"™)

film list= doc.findall ('film") >
film film list: World War Z
title = film.findtext('title') Arthur
print(title) >>>

2y TpoTn Ypouun kdvovue import to module etree and ™ Pipirodnkn Ixml kot
611 devTEPT YpNoomolov e T HEBodo parse() yia va dafdcovpe oe LopPT| dEVOPOL
10 apyeto xml. H péBodog findall() Eexivd mavta amd ™ pilo kot emoTpéPel pia AMota
otoyelov mov Ppioker pe Pdon to OpGHA OV TNG OlvOLHE. TNV TPOKEUEV
nepinton emoTpéeel pa AMoto pe otoyeia Tig touvieg. H gvtoAn for mepvd 6la ta
otoyeio (tavieg) mov mepiéyel n AMota kot 1 findtext() emotpépel 10 Keipevo (text)
amd évo otoyeio pe etkéta mov divovpe ®g mopduetpo. Téhog, speavifovpe ta
KelPevo Tov avaKTOOUE, ONAAOT TOVG TITAOVS TV TOVIDVY, OGS UTopeite va dgite 6To
oelypa extédeonc.

Mapaderypa 4.3: Anpovpyia apyeiov xml pe ™ ipiodnkn Ixml

O kmdkag mov axolovdel dnuovpyet Eva apyeio xml oto dicko Tov omoiov 1 pila

emails mepiéyer dvo moudid email ko to kabéva amd avtd dVo GTOoKElO-TOUdIE pE

eTkétec name kou address.



=

from 1lxml import etree

root = etree.Element('emails")

xmldoc = etree.ElementTree (root)

4 a = etree.S5ubElement (root, 'email’,id="1")
5 al = etree.SubElement(a,'n )

w M

allle
al.text = "George"
7 a2 = etree.SubElement (a,'address")

8 az.text="george rge.g
9 a = etree.SubElement (root, 'email’ ,id="2")
10 al = etree.SubElement (a, 'name')

11 al.text = "Nick"

12 a2 = etree.SubElement (a,'address")

k.gr'

13 a2.text="nick@nic
14 zmldoc.write('b://

np/ /newxmldoc.xml', encoding="UTF-8')

2m ypopun 1 kévovpe sicaywyn to module etree. Xt ypoapuun 2 dnpovpyodue to
otolyeio-pila, ypnoomoldviag Tov Koataokevaot Element. Xt ypappr 3
dnuovpyovpe T doun-0évopov (element tree) pe xopveny ™ piCe (root) mov
KATOoKEVAGALE oTn dgVuTEPN Ypouun. Zn ypouun 4 o SubElement() dnuovpyet éva
ondl g pilog pe etwéro email ko attribute id = ‘1. Xtig ypopupés 5-6 o 7-8
onuovpyovpe dvo modd Tov otolyeiov email, divovrog Kot TWEG OTO KEIMEVO,
ypNoonolwvtag To medio .text. Xtig ypouués 9-13 emavarapfdvoops v idw
dwdkacio yio To devTepO oTotKElo email. Télog, ot ypouun 14 ypnoipomoodpue
pébodo write Tov ElementTree yio va amoBnkevocovpe 1o xml apyeio 610 dicko. Xtnv
ewkova mov axkorovbel, PAémete 10 apyeio mov dnpovpyncape (N otoiyion Eywve LETA

™ dnpovpyia, yio va dofaletor eKOAOTEP).

<emails
username="George Nick"
>
<email id="1'>
<name>George</name>
<address>georgelgeorge.gr</address>
</email
<email id='2'>
<name>Nick</name>
<address>nick@nick.gr</address>
</email
</emails>

Ewéva 4.5: Evo xml apysio mov dnpovpyicope pe kdduco Python
4.4.2 Apyeia json
Ta apyeia json (JavaScript Object Notation) amotelobv o, evolhaktikny tng xml,
péBodo amobnrkevong kot PLeTapopdg dedopévmv. Onmwg Ba deite, £va apyeio json gival
amolvta cupPatd pe T dopué dedopévmv e Python kot og ek Tovtov M ¥pnHo”M TOLG
glvon e0koAn drodkacio.

Ye éva apyeio json, ta dedopéva Kataypapovol oe (Evyapio TG LOPONG
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<ovouo. (o€ e1o0ywYIKA)> : <TLUN>

mov Onw¢ avtilapBdveote, potdlet pe to Aegwo g Python. Ta (ebyn yopilovton pe
koppo. To avtikeipeva json mepthappdvovtal péca ce dyKioTpo, VO UTOPOVUE VL
€yovpe Kot Tivakeg mov mepapfavovrol oe aykvies. Eivor duvatdv évag mivakog va
meptEyel avrikeipeva ko avtiotpoea. Ta dedouéva umopel va givor alpaplOuntiko,
ap1Buds, ouvleto avtikeipevo, Tivokag kabmg kot ot Tipég true, false kar null.

Ymv Ewova 4.6 PAénete £éva mapddetypo oapyxeiov o€ popen json (mnyn
http://www.jsoneditoronline.org/). Ot ypaupésg 1 ko 16 mepiéyovv 10 (ebyog TmV
aykiotpwv mov opilovv to avrtikeipevo. [Hapatnpnote 41t 10 avTKEipEVO, TEPLEXEL
mivoko (Ypoppég 2-6), diapopeg Tipég (Ypaupés 7, 8, 9,15), GAha avtikeipeva (YPOoppES
10-14). Ta ovépoto TOV OEOOUEVOV UTAIVOUV GE EI0AYMYIKA Kot To OVOHOTE €lval
EMAOYNG TOV XPNOTN (TOV TPOYPUULOTIOTN), OTO TOUPASELYUO EXOVV EMIAEYEL £TGL DOTE

Vo TEPLYPAPOLY TOV TOTO TOL KhBE dedopEVOD, Yo AdYoVS EMOEENC.

1w
2~ "array": |

3 1,

4 2,

5 3

6 ,

7 "boolean": R

8 "null": null,

9 "number": 123,

10« "object":

11 "a": "b",

12 "ot o"d",

13 "M MET

14 Yo

15 "string": "Hello World"
16

Ewova 4.6: 'Eva apyeio json
Ymv Ewéva 4.7 BAénete v kinon tov api tov Ilpoypdupotog «Atysion péoa
amd évav Koo mepmyntn, Omov £xovue (NTNOEL TOL OEOOUEVO VO ETIGTPAPOVY GE
popen json. Xtnv £vhetn ewovo pmopeite va dgite v mApn ovvtaln tov url-api mov
EMOTPEPEL  TIG  OVO  TeAevTodeg  OavoptNoEly TOv  YTovpyeiov  AlOIKNTIKNG
MetappoBuiong & Hliektpovikng AtaxvBépvnong, ot Awvysw. Ta 600 oert
dedopévay, Eexwvave pe ™ AEEN “metadata”, mov pmopeite vao deite onuelmpéEVN IOV

otV Ewova 4.7



¥ opendata.diavgeia.gov.gr/api/decisions?org=min-reform-egov&from=18count=2&output=json !

{ http://opendata...=2&output=json

€ ilr:. opendata.diavgeia.gov.gr/api, " L B - Google P ¥ - + Pl- &% w O
S

{"model": {"gueryInfo":

{"total": 9755, "count": 2, "order" : "dese", "from": 1}, "expandedDecisions" null, "decisicns":

[ IEEEREl" : ("date”: 1396558800000, "tags™: {"tagld":
[2]1},"organizationId":31,"decisionTypeId":56, "organizationUnitId":16547, "signerId":2133%, "prot
ocolNumber":"5494", "subject™: "Ancvle lag avéfeon nopoxfe vOonpeoLdv kobBopldThniag yio TLg

avbyreg tTng K.Y, Tov Z.E.E.A.A.","email":null, "isCorrectionCfAda”:null, "extraFields":

{"extraField": [{"name":"eponimia forea_anathesi™, "value":"","label":null},
{"name":"afm forea anathesi_typs", "valus":"","label":null},
{"name":"afm_forea_anathesi","value":"","label":null}]},“relativeFEK":null,"isCDrrectedByﬂda":

null,"relativeAda”:null}, "url":"http://et.diavgeia.gov.gr/f/all/ada/BI0GK-

Z5¥", "documentUrl™: "http://static.diavgeia.gov.gr/doc/BI0QX-Z5%", "ada" : "BI0OQK-

I5Y", "submissionTimestamp”:1398409819000}, { "Ik LEtE": {"date" 1388373200000, "tags”: {"tagld":
[458]}, "organizationId™: 31, "decisionTypaeld™:22, "organizationUnitId":16571, "signerid”:33165, "pr
otocolNumber™:"1181", "subject":"Z0otaon KalL ZuykpdInon Enitiponfc AlsvéEpyeiag xol AL LoAdynong
npoopopiv nmovu Ba\r\numofinfoltv oto nmhoicie tng Opéorhinong ExdAiucng EvdLapépovTog yia Inv
enthoyy avobddyou vhonoinongirintou épyou “EYMBOYLROE TIA THN XAPRRH ITPATHTIKHE ENIKOINGNIAT
TIA THN AIOIRHTIKH\r‘\nMETAFPPYEMIEZH"”, OIZ

466135.","email"null, "isCorrectionCfAda™ :null, "extraFields" rnull, "relativeFEE":null, "isCorrec
tedByAda":null, "relativeida™:null}, "url":"http://et.diavgeia.gov.gr/f/all/ada/BI0Q¥-

06Q", "documentUrl":"http://static.diavgela.gov.gr/doc/BIMQX-0EQR", "ada" : "BI0DGX-

oeR", "submissionTimestamp":1398407623000} ), "queryvErgumentInfo":null}}

Ewoéva 4.7: Avaktnon dedopévav ae popen json amd t Atoavysia

Ytov emionuo d1kTLoKO TOTO TOV json, Oa Ppeite TANPoPoOpies KAl GTOUXEIN Y0 TO
npotumo. Axkoua, Oa Bpeite avapopés oe Piprlodnkec yio emeEepyacio apyeiov json,
og 01Gpopeg YAwooec, avduesd tovg kat ywoo v Python. Xto IMopdderypo 4.4 mwov

akolovbel, ypnoyomotovpe ™ PPAobNKN json yia vo eneEepyacTOOUE dEdOUEVA GE
HOpOM json.
Mapadsrypa 4.4: Enclepyoacio dedopévov pe ypnon g PiAodnkng json

Xpnowonoobpe to api ¢ AldyEwWg Yyl Vo GVOKTAGOLUE TIC 2 TEAEvTaieg
avaptnoelg tov Ymovpyeiov Tlaudeiog. Xtn cuvéyeln, daTpéyovpe tov mivoko TV
amoteleopdtov kot epeoavitovpe to Bépa g kdbe amopaong. Ilopatnpnote Ot
YPNOLOTOIOVLE L EVTOAN try .. except yia va mayldebcovpe o AaOn avdyvoong and
tov eEumnpetn. Av Ogite pnvopo AdBoc, eAéyEte av €xete TANKTPOAOYNGEL GOGTA

TOV KOJKA Kot EovVOnTpooTanoTeE.

import urllib.request
import json

try:
url
req = urllib.request.Request (url, headers={'accept' : '*/*' })
response = urllib.request.urlopen (req, timeout=90000)
the page = response.read() #diuBdler bytes
doc=the page.decode ("utf-8") #uetorpons) oe cheaplBunTLKo
doc=json.loads (doc) #uetatponfy oe Aefikd (dictionary)
fprint(doc) # yLa eppdvion dAou Tou json string, ceaipoUpe 1o O}OALO
for apofasi in range (len(doc['model']['decisions'])):
print (doc['model '] ['decisions'] [apofasi]['metadata'] ['subject'])
except urllib.error .HTTPError or urlib.error.URLError:
print ("Aev ATov duvath 1 otvdeon pe Tov dlakouloth. Aokipdote Eové!™M)

"http://opendata.diavgeia.gov.gr/api/decisions?org=minedusfrom=1&count=2&output=json’
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Aoknon 4.3: Xpnoiponomote 1o api g Atwyslog kot Kotefdote éva pikpd cUVoro
dedopévav (pvbuifovtog tig mapauétpovg from kar count) amd to Yrovpyeio and 1o
omoio mpoépyeote (Ba  Ppeite mAnpoeopieg Yy TO api ot devbuvon
http://opendata.diavgeia.gov.gr/). Katepdote to dedopuéva 1060 o€ popen json, 6Go
Kot o€ popen xml kou amobniedote ta oe Vo aviictoyo apyeio (1 6An dadikacio
umopel va yivel €ite pe avilypoa@n-€TIKOAANON omd TOV browser 1, KOAVLTEPQ, LE
Kodwka Python). T'pdyte dvo mpoypdupoto €vo yioo Hoper] OedOUEVOV OV
katepdoate, Ta omoia Oa draPdlovv to apyeio kat Ba eppaviCovv v TAnpoeopia (1
OO0 UEPOG TNG EMAEEETE) o€ oL KOTAAANAO oyedaopuévn 006vn. Anpovpynote
OL000YIKEG EKOOCEIC TOV KMOIKA, KAVOVIAS TOV TEPLGGOTEPO TAPAUETPIKO GE KAOE
emopevn €kdoon (m.y. va eTAEYEL 0 YpNOTNG TO YTTOLPYELD, TO TANO0C TV 0mTOPAGE®V,
ta edia wov Ba eppaviCovron, K.AT.)

To TPOTLTO jSOn YPNGILOTOLEITOL EVPEMG Y10, SAKIVION Kot avToAAayY| €60UEVOV GTO
OwdikTvo, YEYOVOG TOL UTOPEL VO EVIGYVUGEL TN OLOAEITOVPYIKOTNTO OVAUESH GTIC
OdKTLOKEG €PapUoYES. Qg mopadetypota, mEPAV TG «Aloysio» UTOPOVUE Vo
avoaeépovpe ta facebook, twitter, youtube, k.Am.

IF'AQYXXAPI

HTML: Ot evtoAég mov LOPPOTTOLOVV TO TEPLEYOLEVO LG IGTOGEAIDNG.

HTTP: tpotékorlo emikowvoviog yo TV aitnon Kot Ay 0e00UEVOV aVvAIEGO GE
£va, TPOYPOULLO TAOTYNONG KOl GE 16TOTOTO.

json: JavaScript Object Notation. TIpoétvmo opyeimv pHE GUYKEKPIUEVEG KoL
TAPAAANAL EVEMKTEG TPOSLOYPUPES CVVTAENG TTOV XPNGLOTOIOVVTOL Yia. TN dtokivnon
0edoUEVDV GTO O1001KTLO.

SMTP: tpmTtOK0ALO EMKOVOVIOG VIO TNV at0GTOAN emails.

TLS: tpotdK0oAL0 0GQOAOVG eMKOV®Viag Hetall evog meAdtn Kot e&ummpetn

XML.: eXtensible Markup Language. IIpoétvmo oOvtaéng apysiov ue
GUYKEKPIUPEVEG Kl EVEMKTES TPOJYPAPES GUVTAENG Yo dlakivion 0E00UEVMV GTO

OL0OIKTLO.
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TEYVOLOYiDL KOl TNV 16TOPia TOV S1AdIKTHOL, TO TPOTO TPOSPacTg oTIg dabéotpeg




VIANPEGIEC Kot TANPOPOpies, Kabmg Kol TOVG KvOHVOLG Kol To LETPO TPOOTUGIOG
OV TTPETEL VoL AAUPEVOVTOL LITOYT KOTE T TAOTYN oY GTO O diKTLO.

» Ot drevbovoerc http://el.wikipedia.org/wiki/TCP/IP kou http://el.wikipedia.org/wiki
/Internet_Protocol mepiéyovv mAnpoeopieg yioo 10 TPOTOKOAAQ EAEYXOL KoL
UETOPOPAG dedouéEVmV 6TO d1adikTVLO KaOMG Kot Yia Tn 01evBuveloddToT TV
KOUPOV Kot TV OpoUOAOYNOT TV TOKETOV OO £VOV VTOAOYIOTH TPOS EVOV
TEAMKO TPOOPIGHO, AVAUESH GTa O1dpopa dikTvo

» Xtg devBovoelg http://el.wikipedia.org/wiki/E&umnpetntg kau http://el.wikipedia
.org/wiki/Movtého meldtn-Olokopoty] avoAddovior ot Opot  mEAATNG KO
eEummpem . Eniong o dtevbuvon
http://el.wikipedia.org/wiki/Katdroyog Bvpdv TCP xor UDP meprypdopovtar ot
EMIONUEG TOPTEG EMKOWAOVING TOV YPNGYLOTOOVVTIOL OTO TOLG EEVTNPETNTES YN
VO TPOGPEPOLYV VTINPEGIES GTO dLSTKTVLO.

» Xt owevbvvon http://el.wikipedia.org/wiki/Domain_Name_System zmeprypdaoeton
TO 1EPOPYIKO GVGTNLO OVOUATOO0GT0G Y10l SIKTVO VTTOAOYIOTMV.

» To TPOTOKOAO EMKOWVOVIOG YLO. TNV OTOGTOA] MAEKTPOVIKNG OAANAOYPAPIOG
neptypagetarl otny devbvvon http://el.wikipedia.org/wiki/SMTP

» To TPOTOKOALO EMIKOWVMVIOG YO TNV EMKOWMVIOL OVAUECSOH GE EVOL TPOYPOLLLLLOL
TAONYNONG Kot VOGS EELMNPETNTA GTO TOYKOGHIO 16TO TTEPypdpeTon 6T dtevhuvon
http://el.wikipedia.org/wiki/TIpmtokoiro Metapopds Ymepkepuévoo

» To mpmtOK0oAL0 TNG SOUNG EVOG NAEKTPOVIKOD UNVOUATOS MGTE VO, TEPILOUPAVEL TO
WVOLOL LE TN KOOWKOTOINGoN T®MV YOPUKTNP®OV TOL KoOMG kot GAda apyeio, Olo
poli o€ éval eviaio UVLLOL TEPLYPAPETOL o dtevbuvon

http://el.wikipedia.org/wiki/MIME
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