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Eicaywyiké onpgiwpa

Ayannté pabntn,

To teUx0s NOU KPatds ota XEPIa ooU NePIEXel VOEIKTKES AUOEIS Twv OPacTNPIOTATWY
tou BiBAiou oou «MMpoypappatopds Ynodoyiotwy - Aidakukéd Yaikd Mabnth I’
ENAA», kaBs kai tou tetpadiou pabnth. O1 AUoels nou napoucidlovial oto TEUXos
auto eivarl evOEIKTKES, xwpis autd va onpaivel Ot og neplopidouv va dnploupyn-
o€ls Us BIkEs oou tekpnplwpéves AUoels. EEaniou éva anyopiBuiké npdPAnpa, os
OPKETES NePINTOoElS, unopei va AuBei pe noAdous B1apopeTKOUS TPONOUS. APKE(
n AUon nou tefikd BPNKES Kal NPOTEIVEIS, va Unopei va tekunpiwBei, anid kal va
enannBeutel ws Npos tnv opBoTNTd ts. Evas tpoénos enafhBeuons eival, divovias
BIAPOPES XAPAKINPIOTKES TUWES WS €/0060 oTov afydPIBUO KAl OTN CUVEXEIQ EKTE-
Awvrtas tov, va divel otnv 6060 ta avapevopeva anotenéopata os eUAoyo XpOvo.
Eninpdobeta, os pia ouyxpovn yAdooa npoypappatopou ol AUoEls pnopei va
dlapEpouy Kal ws Npos 10 Nws ekppadovial. Ln yAhooa npoypappatopou Python,
o aly6piBuos nou AUvel éva NPoOPANUA UNoPEl va ekPPAOTEl pe SIapopeTKoUs
1pONous, akoAouBwVTas Ts HUVATOTNTES MOU HAS MAPEXOUV Ol GUVTAKTKOI KAVOVES
NS OUYKEKPIPEVNS YAMOOoas Npoypaupatopou.

Yus evbelkukés AUoels nou akofouBouv kal ous endpeves oenides, kataAnBnke
npoondBeia daote 0 KMOIKAS Tou NPOoYPAUHATos, Nou ekPpddel tnv evoeikukn Auon,
va givar katavontés Kal Euavayvwaotos xwpis va e€avidei us duvatdtntes diago-
PEUKAS dlatunwons pias ShAwons N ékppaons nou pas divel n yAdooa Python.
EninpéoBeta éxovias ws okond va avadeixBei kupiws n afyopiBuikh Avon tou
npoPAnuatos, n onoia anoteel kal 1o faciké okond tou pabhpatos, ol AUCEIS Nou
napouaialovtal agionololv éva noAu NePIOPIoPEVO apIBud anAwv cuvapTNOoEwY
kal ueBddwv, ané to niouaoio clvono nou diabétel n yAwaooa Python, pe us Baoikés
evowpatwpéves BiPAIoBNKes tns kal to onoio npocdokoUpe 6t Ba éxel KAtaKTNOEl
gvas pabnths s I EMAA pe v odokAnpwaon tou Topga MANPOQopIKAS.

H aflonoinon tou teUxous autoU pnopei va eniteuxBei pe tnv opBN xphon tou.
Mpiv pedgthoels tnv npotelvopevn evdeikukn AUon, Ba npénel va €xels npoona-
Bnoel pévos oou N o€ ouvepyaoia pe pia opdda ocuppabnt@y ocou, va Bpels T
bikN oou AUon — andvinon otn 6pactnPIOTNTa - AoKNoN. L€ Kauia nepintwon dev
NPOTEIVOUWE Va TO XPNOIUOMOINGEIS yId va anootnBicels us €tolues AUOEIS N yia
va avatpéEels yphyopa otn npotelivouevn Auon pe v npwtn duokodia nou Ba



avupewwniosls, npoonabmvtas va Aucels us 6pactnpidtntes tou PifAiou pabnth
kal tetpadiou epyacias. Auto Ba €polade oav va Alvels éva otauponego os €va
nep1odikd avuypdovias apeoa us AUoels nou cou divel otn tefeutaia tou ognida.
Ma t61€ Ba €kaves eEGoknon otn ypagh kal oiyoupa OXI OToV NPOYPAUUaAToUO.

Enopévws, oou npoteivoupe va avatpétels yia BonBeia n enadhBeuon oto teu-
X0S AUTO, aPOU EXEIS NEIPAPATIOTEl APKETN WPAa yia va avakaAuyels tn AUon tou
npoPAnuatos. MeAETVTAS 0T OUVEXEID, AV XPEIAOTE], TNV NPOTEIVOUEVN AUON,
Katavowvias U KAvel o Npotelivopevos kwdikas, Ba ktioels otadlakd us anapai-
NTES YVWOEIS yid va AUvels napopolia npoPAnuata. H eniyovi oto va Bpel kaveis
I AUon evés afyopiBuikou npoPAnuatos eival Bacikh diadikacia yia va pdOel
va npoypappartiCel tous unofoyiotes. EE andou, as pun &exvape kal tn xapd nou
aloBavopaote 6T ta Katapépape, étav Bpoupe tn AUon evéds NpoPAnpPatos Petd
and kéno kar pwvaloupe «TO BPHKA!».

«EYPHKA, EYPHKA!», 6nws Aéyetal 6u avapavnoe o apxaios EAAnvas MaBnua-
ukos, Duoikés, Mnxavikds Kal epeupétns Apxipndns, dtav avakanuye petd and
noAU xpdvo Kal KOMOo T yvwoth Apxn NePi tns Gvwons.

Av xpelaotei va avatpé€els otnv evoeikukn Auon, yiati Suokoneleoal va katandpels
nws npénel va Eekivhaoels, d1aPace pia popd akéun v ekpvnon Kal BeRaiboou
- onpeiwoe u ¢ntd n doknon. Metd, oou npoteivoupe va 6gls TNy apxh Pévo s
npotelvépevns AUONS Kal va NPoonabnoEls Th cuvéxela Pdvos oou. EvaAdakukd,
unopeis va 6¢gis tnv npoteivopevn AUoN Kal va NPoonabnoEls va tnv eKTEAECEIS OTO
Xapt, ypapuh npos ypapun, pe diagopetkd dedopéva yia va katavonoels kanutepa
n AgItoupyia tou Npotelvépevou Kwdika. MpolndBeon ival va €Xels KAatavoNnaoel T
oou (ntdel 1o NPdPANpa h N dpactnpldTNTa Kal va €xels unonoyioer Npwra, noia
Ba eival ta anoteAéopata pe ta ouykekpipéva dedopeva nou Sokipdalels, WOTE va
EEPEIS U va NEPIPEVEIS WS anOTEAEoPa PETd TNV eKTEAEON TOU NPOYPAUKATOS. XN
OUVEXEIQ, aV Xpelaotel ynopei va nAnktponoynoels tov kwdika otov unodoyiotn,
ot0 npoypappatotkd nepiBannov tns yAwooas Python kal va enadnBeloels ta
anotenéopata pe tn BonBeia tou Siepunveuth. H diadikaoia tns peAéns cou pno-
pei va BewpnBei oNokAnpwévn, av pnopeis va AUcels napoépola npoPAnuata pe
HIKQES TPOMOMoINGEls, OTov KMOIKA ToU NPoypdpupaTtos.

To péBnpa tou Mpoypappatuopou Ynodoyliotwy éxel éva nonu 161aitepo Xapakin-
pIouKd: pnopeis padi pe tov unodoyiotn, Pe to 01kd cou puBuod va pabaivels kal
va enannBeuels us AUOEIS oou e To OIEPUNVEUTH TNS YAMOOas NPOYPAUUaTouoU.
MpoonaBvtas va dnuioupynaoeis tov katdnAndo kwdika yia va AUCEIS 1a npo-
teivoueva npoPAnpata tou BifAiou oou, Ynopeis va NEIPAPAUOTEis ye tn yAmhooa



npoypappatcpou Python, va avakaddyels us dikés cou AUCEIS, va Ts YPAWEIS O
KWSIKa Kal va KAVEIS Tov unonoyioth va Us eKTeel, ENIoTPEPOVTAs oou otnv 08évn
10 avapevépeva anoteéopata. H avantuén epappoymv og unonoyiotes Oev gival
uia atopikn diepyacia. MoAAés popés, akdPa Kal ol EUNEIPOI MPOYPAPUATIOTES
unonoylotwv xpeldletal va ouvepyaotoly, va aviadnd&ouv andyels Kal ePneipies.
Eival 1&iaitepa xphoiyo va «ktoegis» og ouvepyaoia pe pia opdda cuppadnihv
oou ™ Auon twv npoPAnudtwyv. Oco pabaivels otadlakd va npoypappatiels
tov unofoylioth, 1doo Ba anonfapPdvels tn povadikh aiocBnon nou cou xapilel o
NPOYPAUHAToPOS unoAoyIot@V: T xapd va dnuioupyels Aueoca ektenéoipa €pya.
Ma va 1o enitUxels auto xpelddetal unopovn, XpOvos Kal ENIPoVN. Znuavukn ival
N oUvVePYaoia PE Tous oUpPpaBbntés oou, annd kal n kaBodhynaon, GNou xPEIaoTel,
and tov kabnynth cou. Me tn oelpd pas edniCoupe, étav diabétels xpdvo, va
UNv NePIOPIOTElS ols Npotelvopeves dpaotnplidtntes tou BifAiou Mabnth kai tou
Tetpadbiou Epyaoias, addd va dnpioupyeis otadiakd ta dikad cou €pya, Alvovias
kal éAda napdpola npoPAnuata pe us duvatdintes Guecou nelpapyatcpoy Kal
avatpo@oddtnons, nou cou divel 1o oUyxpovo Npoypappatotkd nepiBaniov tns
yAwooas Python.

Ta pénn tns ouyypa@ikns opadas

Inpeiwpa

To napdév d1bakukod uikd oxetiCetal pe 1o A.M.X. tou pabnpatos MNpoypaupatouods
ANX_Topga_MAnp_EMAA (2015) kai 1o oxeukd Qpondyio Mpodypappa (QMN_Ma-
Bnpdtwv_EMAA, 2015).

H 6An avantuén kai wwv teoodpwv BiBAiwv tou pabnpatos (BM, TEM, BK, Auocels
Habntn), éyive xwpis apoifn.

To BiIBAio autd, Baailetarl kal nepiopicetal otn didaktéa -
e€etaotéa UAN nou kabopiletal otnv YA ©6/160716/A4 (2016).

Y10 Keipeva tou napévios ufikou kal yia Adyous andonoinons kar yn didonaons
NS NPOooxns, xpnalyonolgital 1o dedtepo NANBuvukd npdowno, kaduntovias
Kal ta 6Uo yévn.



Fevikés obnyies paOnpatos

H ¢inocogia tou pabnpatos

O1 6paotnpidtntes nou divovial 1oo oto Bifnio MaBnth (BM) oo kai oto Tetpddio
Epyacias MaBnth (TEM), akofouBouv pia digpeuvnukh/avakanunukh npocéy-
ylon, cUP@WVaA PE TNV onoia ol Habntés KataktoUv Tous 8I6aKTKoUs aTdXous Tou
pabnuatos péoa and tous avaykaious NEPAPATopPoUs PE T0 NPOYPAPPATouKo
nepiBannov.

Ye ONes us aoknhoels-Opaotnpidtntes ol anyépiBuol diatunvovtal otn yAhooa
Python.

H yAwooa npoypappatopou Python xapaktnpidetar ané tnv nAnBwpa evionmv/
ouvapthoewv kai BiBAI0BNkY nou diabétel yia tnv avuyetonion nolkilwv npo-
BAnpdtwv. O1 aoknoels kal 6pactnNPIdTNTES Nou undpxouv oto BM, oto TEM «ai
oto BiBAio KaBnynth (BK), pnopouv va AuBouv pe xphon twv evioAmV nou nepi-
éxouv ta oxonika BiRAia Mpoypappatousds Ynodoyliotwy Kal MNpoypaupatopés
s B’ kal " té&ns avtiotoixa. Etol, 0 pabnths npénel va yvwpilel kal va ynopei va
XPNOIYOMOINCEI US NAPAKATW CUVAPTACEIS Kal HeBGOOUS 01 onoies avapépovial os
auta.

EvOeIkuKa:
F'evikés ouvaptnoels: len, range, type, id, input, raw_input
Metatponés tinwv: str, int, float, list, bool
MaBnpatukés ouvaptnaoels: abs, pow, divmod, math.sqgrt
Mé£Bobol fiotas: List.append, List.insert, List.pop
MéBobol apxeiou: open, File.close, File.read, File.readline
Aertoupyies Ae§IkoU: dict, del

* Ytov nivaka, énou file eivai éva apxeio kai list pia diota.

Zkonds Tou Yabnpartos gival n avantén s afyopiBuIkns kal unoAoyIoTKAS OKEWYNS
ToU paBbnth pe 6xnpa tn yidooa Python kai 6xi n og BaBos ekudBnon ts Python
pE 6Mes TS SuvatdTNTES Nou eival EVOWPATWHEVES OE AUTAV h NAPEXOVTAl PECW TwWV
BIBAI0BNK@VY Nou unopei va Ppel Kal va XpNoIPonoInaoel KAMOIos. & eKNAIOEUTIKO
nepiBannov, n eniduon pias doknons Kai 0 TPOMnos e tov oroio, Ptdvel o pabntns
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otn Adon, €xel noAU ouxvd NepIoodTEPN onpacia and 1o edikd anotéNecpa s
Auons. MapanAnAa, dev npénel va ayvonBei éu kGBe eniotnpoviké opBn Auon
eival anodektn, epdoov ouvdadel pe 1o NAaiclo s EKPMVNONS.

Ma to Ndyo autd, k&Be doknon Ba npénel va oploBeteital and 1o nedio eniducns
s, bivovtas tnv avadoyn npocoxhn otn Auon nou Ba dwooupe. H opioBetnon
auth pnopei va yivetal €ite anod v ekPWvNoN s AOKNONS €ite NPOPOPIKA anod
Tov eknaldeutkd, av n doknon AUvetal péoa otnv 1éEn ws dpaoctnpiétnta. Evoel-
Kukd: o eknaideutikds pnopei va enektabei otn Sibaokania Tou Kal va entpéyel
I Xphon ouvapthoewy Kal peBddwy nou dev avagépovial ota oxonikd BiRAia
s B’ kar " 1é€ns, 6nws ol sorted, reverse, max, min, sum, avg, péBodos join
K.G., h avtiBeta, va anayopeuaoel tn xphon aNAwv ouvapTNOEWY (EKTOS OXONIKWDV
BiBAiwv) h akéua kal kanolou teAeoth, énws yia Napadelypa tou teAectn in, o
onoios Bewpeital yvwotos.

Inpavukés Napatnpnoels:

® H ¢kboon tns Python nou xpnaoiponoigital oto pddnpa gival n 2 Kai nio CUYKE-
Kplpéva onoladnnote petayevéatepn ékdoon tns 2.7.10.

* Av Bénete va ypayete eANNVIKOUS XapaKINPES PECA O €va NPOYPAUHA -EiTE WS
oxonia gite ws anpapIBunuka- Ba npénel n NPWN ypappuh Tou apxeiou python
va gival N napakatw:

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

* To nepIBdannov npoypappatopou nou npoteivetal, ival to IDLE nou cuvodeuel
v Python 2 kai pye autd cuppwvel kal 0 XpwPatuopos 1ou KOOIKA oTo Napdv
unikd. Mnopeite va xpnoiyonolnoete dpws kal dAda nepiBannovia, énws eival
yia napdadelypa to PyScripter.

e Av xpnolponoieite Linux, n Python nou &iab¢tel, 6ev nepiéxer 1o IDLE, ondte Ba
npénel va ava{ntNoeTe Kal yKATaoTNOETE 10 apxeio idle-python2.7.

Inpeiwvetal 6u nodnés aoknoels, €161kd tou Tetpadiou Epyacicv Mabntn, éxouv
napdpola doun pe authv nou tpeital otnv Tpdnela Bepdtwv AlaBabuiopévns
Auokonias, yia 1o ydbnua Eicaywyn ous Apxés tns eniothpns twv H/Y B' TEN/
EMAA yia Adyous CUVEXEIOs KAl OUOIOUOPPIas.



Napatnpnoseis yia tus AUCEIS twv dpactnplothtwyv (Mou akofouBoulv)

Xe 6nes us Spaoctnpidtntes/acknoels anid kal énou dnteital va el0axBei and 1o
nAnktpondylo pia Aiota avukelipévwy Xwpis va avagépetal 1o nANBos twv otol-
xeiwv nou Ba eicaxBouv, anid kal oUte k&nolo KPIthplo SIAKOMAS NS El0aywynNs,
Unopeite va Bewpnoete 6 n eloaywyh twv 6edopévwy otapatdel 6tav o xpNotns
dwaoel tnv upn None.

Y€ KAMNOIES MEPINTOEIS XPNOIPONOIOUVIAl CUVAPTAOEIS XWPIS TNV avaAuon Tous
Kal auto yivetal d16u éxouv hdn opIoTel o€ nponyoupeves 6paoTtNPIGTNTES KAl 10!
anAdd avuypdgovtal Eava. e pia t€tola nepintwon, 8a npénel va avatpegete otnv
avtiotoixn dpactnpldTNta yia v avanutkn gop@n tns ouvaptnons, diadikaoia
nou dnwote xapaktnpilel tnv enavaxpnaoiponoinon Kwoika.

H xpnon s input yia tnv eicaywyh dedopévwy, Oev anokAgiel tnv gloaywyn
anapiBunuk@v. lNa va yivel dpws, owotd Ba npénel autd va nepikiegiovtal o
eloaywyliké (quotes), dnws akpIPws avagpépovial kal péoa otov Kwoika. Etol,
av yia napdadeiypa Bénoupe va dwaooupe 1o dvoua Topéas Nanpopopikns, Ba 1o
dwooupe ws €gns: “Topéas MNAnpo@opikns”.

Av B¢noupe va ypdwoupe pia noAu peydnn eviondn o€ NEPICOOTEPES and pia
yPappEs, tOte XpnolponoloUue 1o oUuPBono \ .

10



Mepiexépeva

I

10
11

12

Anoé 1o npoéRAnpa otnv avantu&n anyopiOpou ... 15
AVANTUEN MPOYPAHPHOTOS. .....oiiiiiiiieeiie e 15
Baoikd otoixeia yAdooas NPOYPAPHATUGUOU ...........eveieeiiiiiaeiieee. 16
AQYOPIOUIKES QOPES ......ooiiiiiiiiii e 29
KAaoikoi AAYOPIOUOI Il ... 54
Anavinoels ous dpaotnpidtntes tou kepanaiou 5 tou BiBAiou Mabntn ... 54
AUogls Apaoctnpiothtwv Tetpadiou Epyacicdov MaBnth ... 67
AIAXEIPION APXEIWIV ... 74
Auon Apaotnplothtwy BiBAiou Mabnti ............ccoooeeiiiee 74
AUoels Apaotnplothtwy Tetpadiou Epyaoiciov Mabnth ... 76
Mponypéva otoixeia yAwooas NPOYPAMHATUOHOU .........cceeveeeeiireennne. 79
AOPES AEBOPEVOV Il ... 88
Auon Apactnplothtwy BiBAiou Mabnti ... 88
AUcels Apaotnplothtwy Tetpadiou Epyaoicov Mabnth ...l 96
Epappoyés oe ylwooa npoypappatopou pe xphon APl .................. 112
BAOEIS BEOOPEVAIV ..o 112
AVUKEIPEVOOTPEPNS MPOYPAUPATUOMOS ... 113
Auon Apaotnplothtwy BiBAiou MaBnth ... 113
AUoels Apaotnpliothtwy Tetpadiou Epyacidv MaBnth ... 118
Eicaywyh otnv YNOAOYIGUKA ZKEWN.........ooiiiiiiiiiiiiiieeeeieeee 125

11






LSO VAVAN [0 BB Ao 1o npdBAnpa otnv avanwén

adyopiBuou

LSOV VAVAN [0 B IR Avantuén npoypaupatos
L0V [0 B B Baoika otoixeia yAdooas

npoypauuatopou

KEOAAAIO 4 FNaVellETeayoelvay






Meépos I. EuBdBuvon oe Baoikes évvoies

|0V [e B8 8 And to npoBAnpa otnv avantugn
adyopiOuou

To ke@danaio autd eivarl ektds O1daktéas kal e€gtaotéas UAns kal dev anotenei
avukeipevo autotefous e€€taons.

L0V VAV [e BV Avantu§n npoypdppatos

To ke@danalo autd eivarl ektds S1daktéas kal e€gtaotéas UAns kal dev anotenei
avukeipevo autotefous eE€taons.

O1 évvoles tou Bewpouvial yvwotés and tn B' té&n kal pnopouv va xpnaolgonoin-
Bouv otn Alon dpactnploThTtwy Kal AOKNOEWV XWPIs va anotefoUv avukeiyevo
autotedouUs eE€taons.
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Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

| (0P VV\[e Bc N Baoikd otoixeia yAwoods NPoyPappHatopoU

Eicaywyiké onpgiopa
To kepdAaio auto eival evids bibaktéas-e&etaotéas Unns. Xto kepdiaio autd Oev
undpxouv aokNaoeis- 6paoctnpidtntes oto BiBAio Mabntn.

N\Uosls Apaotnplothtwyv Terpadiou Epyacicov Mabntn

Apaotnpidétnta 1.

H andvinon otn dpactnpidtnta auth, ava@épetal oto Tepadio
Epyaoias MaBntn.

Apactnpiownta 2. E€Gdoknon oto nepiBannov IDLE/Python

Na avoi€ete 10 nepiBannov tou IDLE-Shell (>>>) kai va KAVETE TS NAPAKATW EVEPVEIES:
e [TAnktpondoynote help() kar nathote ENTER. Ti kével auth n evionn;

Type "cdpyright", "credits" or "license()" for more information.
»>»> help()

Welcome to Python 2.7! This is the online help utility.

If this is your first time using Python, you should definitely check out
the tutorial on the Internet at http://docs.python.org/2.7/tutorial/.

Enter the name of any module, keyword, or topic to get help on writing
Python programs and using Python modules. To quit this help utility and
return to the interpreter, just type "quit".

To get a list of available modules, keywords, or topics, type "modules”,
"keywords", or "topics". Each module also comes with a one-line summary

of what it does; to list the modules whose summaries contain a given word
such as "spam", type "modules spam".

e [MAnktpondoyhote: keywords. Molo €ival 1o anotéAsopa s evioAns autns;
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|
help> keywords

Here is a list of the Python keywords. Enter any keyword to get more help.

and elif if print
as else import raise
assert except in return
break exec is try
class finally lambda while
continue for not with
def from or yield
del global pass

help>

e [Anktpodoynote print. Alafdote Nnpooekukd tn ouvtaén kar tn Asitoupyia s
evionns (statement) print kai Byeite and to nepiBdndov ths BonBeias, natwvias
ENTER.

help> print

e Xpnolyonolhote tnv evtodn print yia va epgavioste otnv 08évn 10 phvupa:
Kafnuépa ginor pou, uénis yvwpioa to nepiBannov tou diepunveutd IDLE. Mapa-
thpnon: va pn Eexdoete va BAnete eicaywyikd, énou xpeidlovial.

»»> print "Koahnuépa @idot pov, udAi¢ yvépioo 1o mepLpdAdov tov &iepunvevts IDLE"
RoAnuépa pidot pov, podic yvépiow to mepipardov tou Siepunvevtn IDLE
>

* Exel b1apopd av xpnaoigonoinoete povd n dinAd eicaywyikd; Mnopeite va Eexi-
VAOETE PE povd eloaywyikd kal va kAgioste ye dINAG;

Ox1, Oxi

e [Mapatnpnhote tnv 086vn tou IDLE. MNati kdnoles evionés kal AECels eivarl ye Oia-
(POPEUKDO XPWUQ,

Yulnthote

e Na ypdyete pia anin ypapph oxodiwy tns apeokeias oas, divovias npocoxn va
Eekivael pe #. Ta oxoénia ival noAU XpNolpad yia va TEKUNPIMOETE ToV KWOIKA 0as.

>>> # auto ival éva oxonio

17
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Apactnpiownta 3. Tunol dedopévwy (EpWTNTEIS avVTIOTOIXIoNS)

Y€ nolo wno dedopévwv otn yAhooa npoypaupatopou Python avtuotoixolyv ol
UpEs NS aplotepns othAns tou napakdtw nivaka; Na ouvdéoete kataAAnAda us
UPES NS apIoTephs otnAns pe 10 owaotd wino dedopévwy s He€ids otnins. Na
onpelwBel 6T NePIooOTEPES Ao pia emAoyEs tns othAns A avuoTtoixouv o€ KAnola
and us enidoyes tns othAns B.

Ytndn A (Tiun) Xthin B (TUnos &edopévwv)
1.-27 ' ’
2.35.7 A.int (akgpaia)
> el B. float (kivnths unobiactonns)
4. True :
5."432.12" . ,
6. ‘petapAnt’ . string (cupBoAooelpd)
7.12/2 ,
8 20 % 3 A. bool (Royikn)
Anavinon

1--A, 2--B, 3--T, 4--A\, 5--T, 6--T, 7--A, 8--A

18
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Apactnpiownta 4. (Zwot6-Aabos). Aivovias 6vopa og pia petaBintn

Molo and ta Napakdtw unoYneia ovopata tns apiotepns otnAns Tou nivaka dev
eival anodektd ws dvoua petaBintns. Inueiwote e A (AdBos) autd nou niotelete
ou dev eival anodektd ovopata kal Pe ¥ (Zwotd) ekeiva nou nioteUete Ou eival
anodektd.

S

Ynoyngia ovopata
x!b

Metavliti3
Metavliti+3

Kila 2

mikos_1
245

Tonoma

> | > >Mi>[>™M >

Print

Aokipdote oto nepifdndov s Python va dwaoete ws ovopata PetaBAntav ta
napandvw, eN€yxovias Us anavinoels oas. LN ouvéxela, SiIkaloNoynote Us ana-
VINOEIS 00S, anapiBuwvtas 1ous Bacikous kavoves nou npénel va akonouBoupe
yla va dwooupe éva évopa o€ pia petaBAntn.

Andavinon

H andavinon Bpioketal otnv napdypa@o 3.2 tou BiRAiou pabntn

Apaoctnpidtnta 5. EuRdaOuvon ous petaBAntés kal tinous 6edopévwy.

Na kataypdyete U niotelste 6U Ba eupaviotei otnv 086vN PETd TNV eKTEAEON Twv
NapPakdtw TWNPAtwY Npoypapudtwy (Eekivhote and v aploteph othAan). Enadn-
Bevote Us anavinoels 0as eKteEAWVTAs 1 Npoypdupata pyéoa and to nepiBaniov
s yAwooas Python.

19



Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

A.

>>>x =35
>>>y =10
>>>x=x/y

>>> X

.................. T napatnpeits;

>>> X =45
>>>y=10
>>> divmod(x,y)

r.
>>>a = 0xB
>>> a
A.

>>>x,y,z=1, 4, "today"
>>> Z, X

E.

>>>X =234
>>>y =456.7
>>> X,y =Y,X
>>> X

IT.
>>>X =2

>>>X=2**3 +2/3

>>> X

>>>X =2 **3 + 2/ float(3)
>>>print x

>S>>X =2
>>>X -= 1
>>>X =X -1
>>> X

20
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BonOsla - anavihosels:

A.3B.(4,5),4,5,(0,10),T. 11, A. today 1
E. 456.7, 234, XT. 8, 8.66666666667, Z. 0

Apaotnpiownta 6. Mpateis

Na cupnAnpoete katdAdnAa tov napakdtw nivaka unoAoyidovias 1o anoténe-
Opa, YE TNV EPAPUOYN TNS MPOTEPAIOTNTAS TWV NPACEWV.

v aplotepn othin tou nivaka napouciddetal pia npdtn nou NPENEl va eKTE-
Aeotel oTov UNoAoyIoTA, XPNOIPJOMNOIWVIAS TO NPOYyPapuatotkd nepiBaniov tns
yAwooas Python 2.7.

ApxIK@ va cupgnAnp@OETE Tn pecaia othAn Pe ta anoteféopata nou nioteUete 6u
Ba eppaviotolv otnv 086vn tou unoAdoylioth Petd tnv ektéleon tns Npagns. Ln
Ouvéxeld, va enannBeUoete ta otoixeia Nou cupnAnpwoate, NANKIPoAoYWVIas Kal
ekteAvtas kaBe npdén Eexwplotd, péoa oto nepiBdniov tns yAwaooas Python.

MNpag&eis Avapevopevo Anoténeopa otnv 006vn
Xe1pOypago anotéAeopa

15+ 2/2

5*(3+2)/10

15*2/3

15*2/4

15*2.0/4

2**3*3**2

8/4%2

11%3-2*2

2*(5%3)+4/(1+3)

BonOsia: 16, 2, 10,7,7.5,72,0,-2,5
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Apactnpiownta 7. Bpes 10 anotédeopa (Aigpelivnon eKpPAcEwWVY)
Aivovtal ol napakdtw ekppdoels o€ Python
A) (X+Y)/(X**3+y**2+1)*z
Av x=2, y=3 kal z=1, noio anotéleopa Ba eppaviotei otnv 086vn tou unofoyioth;
EnaAnBevote tnv andvinon oas, nAnktpoAoywvtas d1adoxikd, 010 NPoypapuatoU-
k6 nepiBandov ths Python, ts ekppdcels kal avukaBiotvias Us YetaBANTES Pe s
avTioTOIXES TPES Tous. AikaloAoyNoTe 10 anotéNeopa NouU Peaviotnke atny oBévn.
B) a+b*(a**c+c/2)**2
Av a=1 kal b=2 kai ¢=4, noio anotéAsopa and ta napakdww Ba eppaviotei otnv
086vn tou unonoyioth:

a) 27 B) 19vy) 64
M) (X*y+x+2)**2+3**2
Av x=2, y=3, nolo anotedsopa and ta napakdtw Ba eppaviotei otnv 086vn tou
unofoylioth:

a) 109 B) 81vy) 36

BonOsia-anavthosis:
A) 5/18 = 0 (aképaia diaipeon) B) 19, ) 109

Apactnpiotnta 8. Tunol dedopévwv

Na 6woete diadoxikd us napakdw evionés oto Oigppnveuth s Python kai va
e€nynoete 1a anotenéoparta.

>>>a=2 >>> type( “python”)

>>> type(a) <type 'str'> # oupPonooceipd
<type 'int'> #aképaios >>> type(3.14)

>>>b =10 <type 'float'>

>>>p=a*b >>> type(a==2)

>>> a+b <type 'bool'> #Aoyikh cUykpion
12 #10 +2

>>> “a+b"

a + b # 1a eilcaywyikd dnAwvouv

oupPonooesipd
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Apactnpiownta 9. MNpdaceis - Tunor bedopévwv

Na dwoete us napakdtw evionés oto diepunveuth tns Python 2.7
Kal va eEnynoete T Aeitoupyia tou tedeoth tns Olaipeons.

>>>3/2 >>>type(1/2)
1 # aképaia diaipeon <type 'int'>
>>>3.0/2 >>> type( 1.0/ 2)
1.5 # bdiaipeon <type 'float'>
>>>1/2 >>>int( 1.0/ 2.0)
0 0

>>>1.0/2 >>> float(1)/2
0.5 0.5

Apaotnpidwnta 10. Aoyikoi tedeotés (B€pa yia oulhtnon) Zudnthote otny tdén

yia T xphon twv AoyiKov Npdatewv not, or kar and, KaBs Kal yia Tous TeNeoTES

ouykplions otnv kaBnuepivh {wnh Kal oTov NPOoYyPApPaTtopéd UnonoyIoTKMY CUCKEUWV.

Awote napadeiyyata ouvoéovias AoyYIKES EKPPATEIS yIa TOV €NEyX0 KABNUEPIVDV

Aeitoupyly, 6nws yia napddeiyua: AN KA
TOTE &iaoxiCw tn didBaon.

Na yivel su¢htnon

Apaotnpidtnta 11. Aoyikoi teAeotés kal nivakes annBeias
YupnAnp®OotE Us napakdtw oxéoels pe 1o Weubns/False/0 h AAnBns/True/1.

11=0 True 1== False

11=1 False 1== True

0!=1 True 0== False

0!=0 False 0== True
BonBeia

I= Oxi foo / &1Gpopo | == ioo / tautiletal

23



Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

Apactnpiotnta 12. Aoyikés Npagels

Na cupnAnpmoete Tov napakdww nivaka ainBeias

P Q PandQ | PorQ not P not P and not Q
True True True True False False
True False False True False &VEf(I’SIiI(: g;:enaa)
False True False True True False
False False False False True True

Apaotnpidtnta 13. AoyIKES eEKPPATEIS

Moia n upn ainBeias yia us napakdww npotdocels (Weudns/False/O - AAnBAs/True/1);
upnAnpWote apxikd Tov Nivaka Xeipoypapa. Xtn ouvéxeld, SOKINAOTE US NPOTACEIS
oto nepifannov tns Python kal cuykpivete US anavinoels 0as Pe 1a anoteNéopata

nou Ba epgaviotoly.

XEI0OYOADOS Anotéfdeopa
Exkgppdaocis un:ﬂgplo(p()s nepifanfovros
YIoH Python
1==1and0!=1 True
"test" == "test’ True
T==1o0r2!=10r5== True
False and 1!'=0 H Auon €bw sivai False

not(4==4and 1!=0)

False

not (5==5 or (1!=0 and 6
1= 7))

H Auon €bw sivai False

24



Meépos I. EuBdBuvon oe Baoikes évvoies

Apactnpiownta 14. Teneotés (Epwtnoels aviotoixions)

Kavte us kataAnnAes ouvdeoels. Mpayte pe tn ogipd kdtw and tov nivaka tous
apiBpous s othAns A kal 6inAa tous to avtiotoixo ypduua tns othAans B, wote

va oxnpatidetal n ocwoth andvinon.

Ithin A Ithin B
1.* 0. XZXe0IaKOs teNeatns
2. False B. Noyikés teAeotns
3.> Y. ApIBunukos tedeotns
4. and 6. AdpapiBunukn tpn
5. length €. A\OyIKN TUph
6. "nAdrtos” ot. Ovopa MetaBAntns

Anavwnon: 1 --y, 2--€, 3--a, 4--B, 5--ot, 6--6

Apaotnpiownta 15. H evtonn print (statement)

Na ddoete us napakdtw evionés oto diepunveuth s Python kai va e§nynoete ta
anotenéopata. Ti oupnepdopata Bydadete yia tn Asitoupyia s print;

>>>
100
>>>
(1,2,3)
>>>
123
>>>
123

>>>

1,000, 000

(1,2,3)

1.,

1,2,3

1;2;3

2,;

3;
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Apaotnpidtnta 16. Mepioodtepa yia v evioAn print

Mnopeite va npoPAéyete ta anotenéopata 1wV NAPAKETw evioAWY NPV US EKTE-
Aéoete oto Sigpunveuth tns Python; EnannBelote us anavinoels oas péoa and
10 nepiBaniov tns

Python.
>>> print “Python “, 2 >>> print “Monty” + “Python”
Python 2 MontyPython
>>> print “Python ” + 2 >>> print 3 * “Python”
Mnvupa AdBous PythonPythonPython
>>> print “Python ” + str(2) >>> print 3 * “Python” * 2
Pyhton2 PythonPythonPythonPythonPython

Python

Apaoctnpiownta 17. MetafAntés

Na ypayete oe Python us avtiotoixes evionés mou eniteAolv Tis NapakAtw AETOUpYies:

* Na opiotei n petaPAnth pe dvopa name, MOTE va EXEl WS TPN T0 dvopd 0as.

® Mnbeviopods tns petafAntis number.

e AUEnon katd 1 ns petaBAnths number.

e AUEnon tns petapAnths number katd 50%.

e Aindaciaopés ns petaBAnths number.

* Na opiotei n petaAnth value=456.7 kal otn cuveéxeia va opiotel n petaBAnth
value_square, Nou va NePIEXEl TO TETPAYWVO NS value.

* Na oplotei n petaPAnth pe dvopa logic nou va nepiéxel tnv uun False.,

Andvinon

name="Nikos", number=0, number=number+1,
number=number*1.5, number=number*2, value = 456.7,
value_square=value**2, logic=False.
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Apactnpiownta 18. AvupetdBeon TPy petaty duo pyetaBAntiv

Na eEnynoete tn Aeitoupyia twv napakdtw WNpdtwy kwdika og yAwooa Python,
apxIkd Tou uhpatos A' (apioteph othin) Kal TN OUVEXEID ToU Tuhpatos B' (6eCid
othAn). Ta 6uo whpata kwdika enitefolv tnv iGla Asitoupyia;

A B
a=input(“a=") a=input(“a=")
b=input(“b=") b=input(“b=")
temp=a a,b=b,a
a=b a, b
b =temp

a, b

Andavtnon: To tuhpa A xpnoiponolei pgia BonBnukn petaBAnth temp yia tn avu-
PETABeoN TwvV TP@V. To tuhpa B xpnolponolei pia eowtepikn diadikaoia tns Python
nou enitpénel avupetdBeon ue tnv eviodn a,b=b,a.

Apaoctnpiétnta 19

Na ypayete, o€ ywooa Python, npdypappa nou va d1aBadel to Phkos s aktivas
evés KUKAOU Kal va tunvel i SIGPETPO, To PNKOS Kal To egfaddv autou tou KUKAoU.
BonBeia: H didpetpos tou kukAou bivetal and tov wino d=2-r, n nepipepos and
oV Wno p=2-n-r (6nou n~3,14) kai 1o eyfaddv and tov wno E=n-r?.

Anavinon

math # BiBA10OAKN pe paOnpatkés cuvaptnoels

r = float(input (" Awote tnv aktiva tou KUkAou : "))
d=2*r

"H &iGpetpos tou kUkAou pe aktiva “,r, " givai: *,d
p=2*math.pi*r

"H nepipetpos tou kUkAou pe aktiva “ ,r, " givar: ", p
E=math.pi* r**2

"To epuPadoév tou kukAou pe aktiva “,r, " givar: ", E
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Apactnpiownta 20. MNpocoBéote ta katdAnnda oxoénia

Na ocupnAnp®oete ws oxénia (tekunpiwaon) tnv ene€hynon ts avdBeons yia kabe
npotaon:

a=b=c=0 # ...0Ones o1 yetaPAntés naipvouv tnv upn 0.
a,b=1,25 #..a=1ka1b=2.5

a,b,c=(1,23) #..a=1,b=2,c=3

a,b=Db,a # ...avupetdBeon upwv

Aokipdote us anavinoels oas oto nepiBandov IDLE tns Python xpnaoiponoimvas kai
nv evtonn print, MOTe va eygavictoly ta anoteféopata yia kabe avabeon Tpv.
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OV [o BV 8 Aflyop1OpIkés Sopés

To kepdnaio auto eival evids bibaktéas-etaotéas UNns. Xto kepdiaio autd bev
undpxouv aokNaeis - Apaotnpidtntes oto BiBAio Mabnth.

N\Uosis Apaotnplothtwyv Terpadiou Epyacicov Mabntn

Apaoctnpidtnta 1. AdyopiBuikés dopés - Aopn akonouBias - Poés ekténeons
nPOYyPAUUAToS.

Menethote to NAPAKATW TPAPA NPOYPAUPaTos Kal Npoonabhote va Ppeite 1o
anotédeoua nou Ba epgaviotel otnv 086vn petd tnv ekténeon tou. Ektenéote 1o
npoypappa oto SlepUnVeUTh ths Python kal anavinote ota epwtnuata:

# Aigpeuvnon x +=1/x=x+ 1
x=0
'X=", X
X+=1
X=x+1
x=x-1
x-=1
'X=", X

e Ti Ba eppaviotel anod v ektéAeon Tou NPoyPAPUaTtos;
x=0,x=0

e Ti anoténeopa éxouv ol evionés x+=1 kal x-=1; Auénon tns uuns tns petabintis
X katd 1 kai peicwon tns tuns tns petaBAntns x katd 1 avtiotoixa.

* Me noles evionés eival iIcodUvapes ol dUo Napandvw evionss;
Me us x = x + 1 kai x = x -1 avtiotoixa
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Apaotnpiétnta 2. Aopn akoAoubBias (Ynonoyiopds péoou 6pou TpIhv apIBudv)

Na ypagei npdypappa os Python nou va 61aBadel us upés tpiv apiBuwy, va
unonoyilel 1o Yyéoo GPO TOUS Kal va Tov epgavicel otnv 0Bovn.

Anavinon

MNpoéypappa os Python (ékboon 2.7.x)
# Mpoypappa MEXOX OPOX TPIQN APIOGMQN

A = input('Awoe tov npwto apiBud A: ')
B = input('Awoe 1o deUtepo ap1Bud B: ')
C = input('Amoe tov tpito apiBud I': ')
MESOS_OROS = (A+B+C)/3.0

'O péoos 6pos twv apibuwv: ',A,B,C', givai:’,
MESOS_OROS

Aigpeuvnon

Ti dlapopd pnopei va undpel oto anoténeopa, av Yypayoupe tny ékppacn: MESOS_
OROS = (A+B+C) / 3 avti tns MESOS_OROS = (A+B+C)/3.0 (ue 1a A,B,C va éxouv
aKEPQIES TUPES); (Apopad tnv ékboon Python 2.7.x)

Andvinon: ©a yivel aképaia Siaipeon

Apaotnpidtnta 3. Fevwnipia apiBuav

Na ektenéoete 1pels (3) toundxiotov Gpopées oto Slepunveuth tns Python us napa-
KATw €VIONAES KAl OTN CUVEXEID ANAVINOTE OTA EPWTNUATA:
e Ti wunou €ivar ol upés nou eppavidovial (aképaies, kKivnths unodiaoctonns);
Aképaies
* [oio 1o SiIGotnpa v TPV s petaBAnths number;
And 1 uexpi kai 5

random # apxikd dnAwvoupe 6t Ba xpnoipgonolNncoupe tn random
number = random.randint(1, 6) # eniotpépel évav tuxaio apiBud oto [ 1, 6)
number
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BonOsia

H random.randint( start, end ) eniotpéel, pe tuxaio 1pono, évav aképalo apiBud
péoa and 1o apiBunuké didotnua [start, end).

Apaotnpiownta 4. Aopn enifoyns if-else (Aoyikés eEKpPATEIS-OUVONKES)

YupnAnpmote otn 2n othAn tou nivaka, noia Ba givar ta anoteféopata petd tnv
ekténeon tou avtiotoixou kSIKA Python ts 1ns othins. Na AdRete undyn éu 1o
anotédeopa e€aptatal and v uph adnBeias v AoYIKWOV EKPPACEWY TNS CUV-
Bnkns enéyxou peoa otn dopn enidoyns if.

XN ouvéxela, ektenéote kKABe unpa tou kwdika oto nepifdnnov tns Python ou-
yKpivovtas ta anoteAéopata nou epgavidovial otnv 0B6vn pe ta diké oas.

Avapevopevo Anotéfeopa

if ...else Anotéleopa nepifannovios
(Xeipoypapa) Python
1==1and0!=1 True
#" "kar''
"test" == 'test":
"True" True
"False-0"

# EAANnvIKA kal Aauvika
"KALHMERA" == "KAAHMEPA":

"True" False-0
"False-0"
(1== (2'!'=10r5==5)):
"True"
True
"False-0"
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(21=2 11=0):
"True"
False-0
print "False-0"
# true kai True
(true): 3
oo
"False-0"
# true kai True
True:
"True" True

"False-0"

Apactnpiownta 5. Aopn emidoyns if ... else ...(Apuos n nepitds)

Na ypagei npdypappa og Python nou va &iaBadel évav aképaio apiBud kai va
enéyxel av eival ApTos h NEPITLOS. LTN CUVEXEID, va eugavicel otnv 08évn avtiotoixo
pAvupa.

Obnyia: a) Anpioupyhote 10 NPOYPAPKUA NPMTA O XaPT KAl OTN CUVEXEID, KO-
axwphote Kal ekteéote 10 oto nepifdniov ts Python, B) pedethote us tuxdv
b1apopés e v apxikh oas dnpioupyia.

Anavinon

‘Evas aképalos aplBuos x sival dpuos, av eival noAdanidoios tou 2. Av, 6niadn,
10 unénoino s diaipeons tou x O1a tou 2 gival 0. AIaQOopEUKA gival NEPITLOS.
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#npoypaupa adpuos h NEPITIOS
num=int(input('Awoe éva aképaio apiBuo: )
check = num % 2
check ==
"O ap1Buos sival dpuos”

"O ap1Buds nou £€dwakes sival nepittos”

Print output (drag lower right corner to resize)

Adoe &vo axépolo cpLBud: 23
o apLOudéc mov éBwoec eivor mepLITOC

Frames Objects

Global frame

num 23

check |1

Eik. 4.1: Anotéleopa ektédeons kwbika oto PythonTutor.

Apaoctnpidétnta 6. Aopn enifoynsif ... elif ... else ... CupnAnpwoe katdAdnAa
us othAes Tou nivaka)

Menethote tov kbika Python (ue evtonés if) otnv apiotephn othin tou nivaka nou
akonouBei. Ztn ouvéxela, otn 6e€1d othin tou iGlou nivaka, ypdyte aviiotoixo npo-
ypaupa og Python, xpnoigonolwvtas tn doun emoyns if elif else. To npdypappa
Ba npénel va eniotpépel ta idla anoteéopata otnv 08évn Pe autd tou npoypdp-
Hatos tns aplotepns othAns, yia 6Aous tous duvatous cuvOuaopoUs TPV TwY
petaPAntv arl kar ar2. Ltn ouvéxela, dokiudote, pe SIAPOPES XAPAKINPIOTIKES
upés twv arl kai ar2, ta 6Uo npoypdaupata oto nepifaniov tns Python.
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Kwbéikas pe xpnon tns Kwoéikas pe xpnon tns
andns if if - elif - else

ar1 = input('Awoe évav apiBud A: ') | arl = input('Awoe évav apiOud A : ')
ar2 = input(‘Awoe 6eltepo apiBud | ar2 = input('Amoe deltepo apiBud

B:") B:')
arl <ar2: arl <ar2:
"A<B" "A<B"
arl > ar2: arl > ar2:
"A>B" "A>B"
arl == ar2: :
"A=B" "A=B"

Apactnpiownta 7. Eypwisupévn enidoyn (KAipakwth xpéwon)

Mia etaipeia kivnths tnAepwvias akodouBei, avd unva, tnv noAitkA U@y nou
paivetal otov napakdaw nivaka:

Mayio=20€
Xpoévos tnAepwvnpdtwv Xpovoxpewon
(beutepoenta) (€/ beutepodnento)
1-500 0.02
501-800 0.009
801 kal dvw 0.007

Na ypagei npdypappa os Python nou:

* Na d1aBadel tn xpovikh didpkeld Twv tNAEPWVNPATWY evos ouvdpountn oe
didotnpa evos pnva.

e Na unodoyilel tn unviaia xpéwon Tou cuvopounTA.

* Na ep@avilel oxeukd phvupa «n cuvonikn xp€waon Tou phva gival: » Kal i Pn-
viaia Xxp€won Tou cuvoépouNnTA.
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Inpgiwon: H xpovoxpéwon Bewpeital kAipakwth. Andadh ta npwta 500 deu-
tepoienta xpewvovtal pe 0.02 €/6eutepdnento, ta endpeva 300 deutepdienta
(and 501 -& 800) ue 0.009 (€/6eutepdnento) kal ta népav twv 800 ue 0.007 (€/
beutepbdNento).

Andavinon
Avanuiooetal oto Tetpdadio Epyacias Mabntn

Apaoctnpidtnta 8. Aopn Enavannyns pe for (cupnanpwons kwoika). Ynonoyi-
opos yivouevou 10 diadoxikmv akepaiwy apiBuwy.

Na cupninpwoete katdAAnAa ta kevd, WOTE 10 NapPakatw Npdypauua os Python
va unonoyilel 1o yivopevo twv akepaiwv apiBuwv (1,2,3,4,5,6,7,8,9,10). An-
Aadn 1o yivopevo Multi=1*2*3*4*5*6*7*8*9*10, h 1000Uvapa 10 YIVOUEVO
Multi=((((((((1*2)*3)*4)*5)*6)*7)*8)*9)*10.

Anavinon

# Npoypappa yIvOPEVO akepaiwv aplBuwy
Multi = 1
iinrange(2, 11):
Multi = Multi* i
' To anoténeopa cival ', Multi
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Apaotnpiétnta 9. Aopn Enavannyns pe for (Bpeite u Ba epgavioel 1o npdypapua).
Aivetal 1o napakdtw npdypappa o€ Python.

s=0
i inrange(0, 10, 2):
s=s+1
i,s

i inrange(10, 0, -2):
s+=1
i,s

1) Medethote tov KWOIKA ava ypaupn evionwy Kal ONUEIDOTE XEIPOYpAPa Ta
anoteNEoUATa NOU NEPIPEVETE VA EPPAVIOTOUV atny 086vn Tou unoAoyiotn.
2) Kataxwpnote tov kwdika oto nepiBdniov ths Python kai dokiudote tov, ou-

yKpivovtas ta anoteféopata tns 086vns e autd ToU ONPEIDOATE.

Andavinon:
01

22
43
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Apactnpiownta 10. H cuvdptnon range kai n doph enavénnyns for.

Na ektenéoete us napakdiw cuvapthoels (yia, pia avé othin) oto diepunveutn
Kal va oxonidoete ta anoteAéopata. Mola gival n Agitoupyia s EVOWPATWHPEVNS
otnv Python ouvdptnons range();

>>>range(5) >>> range(-10, -20, -10)
>>>range(1,5) >>>range(0)

>>> range (1,5,1) >>>range( 1)
>>>range(0, 5) >>> type(range( 1))
>>>range( 1,10, 2) >>> range(4) ==[0,1,2,3]
>>>range( 10, 1, -2)

Andvinon:

[0, 1,2, 3,4] Error

(1,2, 3,4] []

(1,2, 3, 4] [0]

[0, 1, 2,3,4] <type 'list'>
[1,3,5,7,9] True

[10, 8, 6, 4, 2]

Na ektenéoete ta napakdww npoypdupata A,B,I otnv Python kai va oxofidoete
1a anoteéopata

A B r

sum =0 sum=0 sum=0
i=1

iin[1,2,3,4,5,6]: iinrange(1,7): i<7:

i i i
sum = sum + i sum =sum + i sum =sum + i
i=i+1
“sum =", sum “sum =", sum “sum =", sum
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Anavwnon:

ol b WN =
AUl A~ WN =
OO Ul WN =

sum=21 sum=21 sum=21

Apaoctnpidtnta 11. (H dopun enavainyns for pe eypwicupéves enavannyels).
Bpes u kdvel 1o npdypappa.

MeAETNOTE Kal ONUEIMOTE OTO XapT, T KAVEl T0 NAPAKATw Npdypapua, eav dexBolpe
ou pe h, m, s cupBonifoupe us wpes, Aentd kal GeutepdAENTA AVTIOTOIXA. LT OU-
VEXEID KAtaxwpnaTte to oto nepiBanfov tns Python, ekteAéote 10 Kal cuykpivete ta
anotenéopata Pe autd nou onpeimoate. MNapatnphote 6t péoa oe pia enavannyn
for, unopei va nepikAeietal kal aAAn (eppwneupévn) enavannyn for.

h in range (0,2):
m i1 range (0,3):
s in range (0,4):
h,m,s

Andavinon: Epgavilel

000
001
002
003
010
011
012
013
020
021
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022
023
100
101
102
103
110
111
112
113
120
121
122
123

Apaoctnpidtnta 12. Aopn Enavédnyns for (MoAdanAddoia tou 9) Na ypagei
npoypappa nou va enéyxel 6Aous Tous TPIYHPIoUS akepaious apiBuous Kkal va
eu@avicel boous eivar nondanddoia tou 9.

Anavwnon
Avanwooetal oto Tetpadio Epyacias Mabntn

Apaoctnpidtnta 13. Aopn Enavéinyns pe for.
Menethote to napakdw npdypapua Python

arxh, telos, bhma = input('Awoe tpeis upés, apxn, ténos, Phpua: ')
i in range(arxh, telos, bhma):

Katd tnv ektédeon tou npoypdupatos, Noles upés Npénel va elcdyoups and 1o
nAnktpoAdylo ous tpels PetaPAntés, Mote n ektéAeon s evions enavannyns
va epgavioel d1adoxIka:
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1) Onous tous akepalous and o 1 péxpi kai o 100.
2) Tous Gpuous aplBuous and to 0 €ws to 100.
3) Tous nepittous apiBuous and to 0 éws to 100.

Anavinon

1,101, 1
2,101, 2
1,100, 2

Apaoctnpidtnta 14 Aopés: for kal if (Ynonoyiopds péoou dpou, Péyiotou Kal
eddxiotou).

Eva wnpa tns I taéns éxel 25 pabntes. Na avantuxBei npdypappa og Python nou:

1) Na diaBéder tous Babuous 6Awv twv pabntwy oto yddnpa “Mpoypappatopéds
Ynofoylotwv” kail va unonoyidel 1o péco 6po ts Babuondoyias tou Tuhpatos
yIa T0 pdBnpa autod Kal va tov epgpavilel otnv 0Boévn.

2) Na Bpiokel tnv ugnAdtepn kal th xapunidtepn Babuonoyia kal va us egeavidel
otnv 086vn pe katdnAnAdo phvupa.

Obnyia: MNa v enifuon va pn xpnolponoinBouv ol EVOWUATwUEVES JaBNUATIKES

ouvaptioeis max() kar min() tns Python.

AnpIoupynaote Tov KWOIKA O xapT KAl OTN OUVEXEIQ KATAXWPNOTE TOV OT0 MEPI-

Banndov tns Python.

Andavinon
Avanuiooetal oto Tetpddio Epyacias Mabntn

Apaotnpidtnta 15. Aopn enavadnyns pe while (yivopevo 200 akepaiwv apiBumv)

Kavte us anapaitntes addayés oto napandvw npdypaupa tou Aupévou napa-

delypatos, wote:

1) Na unofoyicer 1o yivopevo twv apiBudv and 1o 1 ws 1o 200.

2) Na unonoyicel to yivopevo 10 akepaiwv aplBuwv nou Ba tous diaBdlel and to
nAnktpondyio.
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Andavinon 1)

p=1 # apxiKh Tph oto YIVOPEVO
i=1 #apxikh uph otn petaPintn eAéyxou
i<=100: # €Qgyxos tns enavannyns
p=p*i
i=i+1 # au&non tou petpnth
p

Andavinon 2)

i=1 #apxikn uph otn petaPAnth enéyxou
prod =1 # apxiKh Tuph yivopévou
i<=10: # €feyxos tns enavannyns

p=input("Dose akeraio arithmo")

prod= prod* p

i=i+1 # au&non tou petpnth
prod

Apaoctnpidtnta 16. Aopn enavddnyns e while (diepelivnon npoypdppartos).
Aivetal 1o Napakatw WNPa npoypdupatos o Python pe apiBunpéves us eviongs
ava ypappn:

1. | x=20

2. |s=0

3. x < 100:
4. x=x+10
5. S=S+X
6. X, S
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Na anavthoete ota Napakatw epwTNPATA:

1) Moéoes popés Ba exteneotei n evioNn otn ypapph 4;

2) Moles €ival 6nes ol upés nou Ba ndpel n petafAntn x Katd tnv ektéAeon Tou
npoypaupatos (adi ye v apxikn);

3) Ti Ba eppaviotei otnv 086vNn oto A0S ToU NPOYPAUUATOS;

Andvinon:

1) 8 popés

2) 20, 30, 40, 50, 60, 70, 80, 90, 100
3) 100, 520

Apaoctnpidtnta 17. Aopés enavannyns while / for. Zwoté-AdBos

Xapakinpiote ws Lwotés h AavBaouéves 1s Napakdtw NPOTtAcEls, CNUEIDVOVTAS
v évdeiEn L, av n npdtaon sival owoth, n A, av auth gival AavBaopévn.

Mpotdosis /N

1) H dopn while (Ooo) teppatiCel, 6tav n ouvBnkn yivel annBns. N

>

2) Mia 6doph enavannyns for pnopei va ekteneital angpidpiota.

3) H &dopn for xpnoiponoiegital, 6tav o apiBuds twv enavannyewy dev | A
eival npokaBopiopévos.

4) H dopun while xpnoipyonoigital, étav o apiBuods enavafnyewy eivar | A
NPoKaBopPIoPEVOsS.

5) O1 evtonés nou nepidauPBavovtal péoa otn doph while Ba ektefeotolv | A
toundxiotov pia eopd.

Apaotnpiétnta 18. Aopés enavadnyns while/for. Ané i doun enavannyns for

otn dopn enavannyns while kal avtiotpoa.

A. Tpayte, otn 6e§1d othAn tou nivaka Kal otd Kevé kedid, tuhpa npoypdpupatos
og Python, 10086Uvapo pe autd s apiotephs otNANS, XPNOIPOMNOIMVIAs th dopn
enavannyns while, énws oto Nnpwrto napddelyua s 1ns ypapuns.
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i inrange (1,10): i=1
i*i i<10:
i*i

i=i+1

i inrange (10,51,2): i=10
i*i i<51:
i*i
i=i+2

i inrange (100,51,-2): i=100
print i*i i>51:
i*i

i=i-2

B. Mpdyrte, otnv apioteph othAn, tuhpa npoypdupatos o€ Python 1co06Uvapo pe
auto tns de€ids otnnns, xpnaolponolwvtas tn doph enavannyns for.

z inrange (2,10,4): z=2
z z<10:
z
z=z+4
x in range (3,10,2): x=1
X x<=10:
X=X+2
X

Apactnpidtnta 19. Aopés enavannyns While / For.
Aivetal 10 napakdtw tpnpa npoypdupatos os Python

43



Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

x=60

x>0:

range (2,7,2):

x=x-10

X

1) Néoes popés Ba ekteleotel n evion x=x-10;
2) Ti Ba eppaviotei Siadoxikd otny 086vn PeTd Ny EKTEAEON TOU NPOYPAPHATOS;

Andavinon:

1) 6 popés
2)30kal 0

Apactnpiétnta 20.

O napakdtw kwdikas o Python oxebidlel piod xpiotouyewiduko S€vipo:

lines = 1

maxlines = 12

*

* %

* k%

* kk*k

*kkkk*)k

lines <= maxlines:

(lines*'*")

lines +=1

*kkkKk*k

kkkkkk*%

khkkkkkhh*x

kkkkkkkk*)k

kkkkkikkhkkkk*)k

kkhkkkkkkkkkx

kkkkkhkkhkkkkk*%x

Andnagte katdAAnna tov KWoIKa, Wote va oxedidadel Kal 1o dnfo piod.
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Anavinon

lvetal npooBnkn kataAANAwY Kevv pnpootd and KAbe ypaupn Kal yia va Undapxel
ouppetpia, o apiBuods twv "*" o€ KGBe ypappn eival nepittods

lines =1
maxlines = 24
lines <= maxlines:
k=(maxlines-lines)/2
(k*" ")+(lines*'*")

lines +=2

Apaotnpiétnta 21. Anpioupyia kal kAhon cuvapthoewy (Algpelvnon KmOIKa - Ti
Ba epgaviotei otnv 086vn)

MeAgthote Kal onPEINOTE XEIPOYPaPa 10 anoteleopa kdBe npoypdupatos. Xn
OUVEXEID KATaxwpPNOTe Tov KABe kmdika oto nepifannov ths Python kal ouykpivete
10 aNotéAEoPa PE autd NOU ONPEIDMOATE.

# Mpoéypappa 1 # Mpoypappa 2
print '\n'*1000 #clear screen print_1(t2):
print_1(t2): 12

t1 =t2+10 2 =t2+10
t1 12
t1=5 t1=5
print_1(t1) print_1(t1)
t1
Andavinon

To npdypappa 1 wnwvel 1000 KeVES ypappEés Kal Petd tov aplBud 15. To npod-
YPOUUA 2 TUNWVEI O DIAPOPETKES YPAPUES Tous aplBuous 5, 15 kal 5

45



Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

Apactnpiownta 22. Anpioupyia cuvaptnoewy (To NPWTO PJou unonpdypappa)

Anavinon
Avanuiooetal oto Tetpadio Epyacidov Mabnth.

Apaotnpidtnta 23. Anpioupyia kai kKAhon cuvapthoswy (MEyioto IV apiBudv)

Na ypagei ouvdptnon og Python nou va unonoyiel 10 péyioto petatu piav (3)
ap1Buv.

Anavwnon
Avanuooetal oto Tetpadio Epyacidov Mabnth.

Apaotnpidtnta 24. Anpioupyia, KANON Kal XapaKINPIOUKA CUVAPTACEWV (EpW-
thoels LwotoU-AdBous)

TupnAnp®OotE tn SeUtepn othAN Tou nivaka pe Lwotd (X) h AdBos (N).

Meprypagn /N
Opioupe enituxws pia ouvéptnon: 11 s
1) def ektyposi (x1, x2)
. 2 | A

2) def ektyposi (x1 + x2)
3) def ektyposi (x1; x2) 3 |A
Opiloupe enituxws pia ocuvéptnon: 11 A
1) def ektyposi (x1; x2): S TA
2) def ektyposi x1, x2
3) def ektyposi (x1, x1): 3|A
H kAhon pias ouvdptnons yivetal Pe: 11 A

1) call 6vopa_ouvaptnons() > 3

2) évopa_ouvaptnons ()

3) run évopa_ouvaptnons () 3|A

4) OAa ta napanave 4 | A
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Apaotnpidtnta 25.

Na ypdyete npdypappa o€ Python nou Ba:

1) 61aBadel éva nood o€ eUpw.

2) petatpénel 1o nood nou didPace oe Nipes Ayynias (dexopaote 6u 1€ = 0,85 Aipes)
3) epavilel 1o Nooo og eupw Kal Aipes Ayynias.

Enéktaon: Apou diapdoel 1o nood, va diaBdadel kal tnv Icotpia Tou evos Upm évav
s Aipas AyyAias kal otn ouvéxela, Pe BAon tnv Icotia auth, va KAVEl Tn JETATPonA.

Andvinon

euro = float( raw_input("nocé oc eupw = "))
lires = 0.85 * euro
"Ta ", euro, " eupw eival *, lires, " Aipes. "

Enéktaon

euro = float( raw_input(*noc6 oe eupw = "))
isotimia = float( raw_input("1coupia eupw/dipas = "))
lires = isotimia * euro

"Ta ", euro, " eupw eival ", lires, " Aipes.

Apactnpidétnta 26.

Na ypdyete npdypappa og Python nou va diaBdalel tnv nAikia evés npoownou.
21N OUVéXela, av gival Katw twv 18 €1y, va epgavicel tn Aggn “ANHAIKOL”, av
eivar 18 kail dvw, va eppaviel “ENHAIKOL" kar ténos, av ival dvw twv 70 €1y,
va eppavidel tn AgEn “HAIKIQMENOL" .

Andavinon

age = int( raw_input(" nAlikia = "))
age< 18:
" Avhnikos "
age<=170:
" EvhAikos "

" HAikiwpévos "
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Apaotnpidtnta 27.

H pioBobooia unaddnfou npoPiénel enidopa tékvwy, Pe BAon tov NAPAKATW
nivaka:

Ap1Bu6s naidicv Moo eniddpatos pioBodoaias

0 éws kai 2 0 eupw

3 (tpitekvn) 100 eupw ouvoniké

avw twv 3 (noAUtekvn) To apxikd enidopa twv TpIMV NaldikV
(100€), ouv 20 € yia k&Be éva naidi
NEPAV TV TPIMV.

Na ypayete npdypappa o€ yAwooa Python to onoio, yia pia oikoyéveia Ba:

1) diaBadel tov apiBpo twv naidiwv evés (Uévo) unanihiou

2) epavicel 1o phvupa tpitekvn N NoAUTEKVN OIKOYEVEID OTNV AVTIOTOIXN NePINTtwon
3) unofoyiCer kal Ba ey@aviel 1o Nood tou emddépatos nou avadoyel otov unaninfo.

Anavinon

paidia = int( raw_input(" ApiBuos naibicov = "))
paidia<3:
poso =0
paidia==3:
poso = 100
" Tpitekvn oikoyévela *

poso = 100 + ( paidia-3) * 20
" MoAutekvn olkoyévela "

" Enibopa =", poso

Apactnpiétnta 28.

‘Evas okAnpds diokos éxel xwpnukdtnta 500 MB yia anoBhkeuon apxeiwv. O KAToxos
TOU oV Yepilel pe apxeia. Bewpmvtas 6T 1o anobnkeutkd péoo eival apxikd adeio,
va ypdyetg, oe Python, npdypappa nou Ba diaBdadel 1o péyebos kabe apxeiou o€
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MB, péxpl 1o ouvonikd péyeBos va EeNepAcel Th xwPNTUKOTNTA AUTA. TN CUVEXEIQ,
Ba epavilel 1o ouvonikd NANBos twv apxeiwv Nou éxouv anoBnkeuBei oto bioko.

Andvinon

size = int( raw_input(" MéyeBos apxeiou oe MB = "))
files=0
capacity = 500
size <= capacity :
capacity = capacity - size
files = files + 1
size = int( raw_input(" MéyeBos apxeiou oe MB = "))
" Apxeia oto dioko =", files

Apaotnpidtnta 29.

‘Eva acavoép éxel péyioto 6plo aopdneias ta 500 kind. Na ypdyete npdypappa o
Python nou Ba 61aBadel 1o Bépos kar tn oelipd pe v onoia KABe dtopo Ioépxetal
oto aocavoép (n.x. 45 1, 89 2). To npdypaupa Ba teppatiCel, Gtav 10 acavoép Yepioel
(o€ Ox€oN E TO PE€yIoTo ENITPENTO OPpIo acpaneias). Ztn cuvéxeia, Ba eppavilel tn
o€g1pd@ ToU TefeuTaiou atdPoU NOU KATAPEPE VA UMNEl OTO AOAVOEP.

Anavinon

weight = int( raw_input(" Bdpos atépou oe kind = "))
pos = int( raw_input(" Zeipd = "))
persons =0
capacity = 500
weight <= capacity :
pos = int( raw_input(" Zeipd ="))
capacity = capacity - weight
persons = persons + 1
weight = int( raw_input(" Bapos atépou oe kind = "))
" Lelpd teneutaiou ", pos
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Apaotnpidtnta 30.

Ye éva niofo undpxouv ioithpia A' ©éons (kwdikds 0) npos 50€ kal B' Béons
(kwdikods 1) npos 20€, 1o éva. O péylotos entpenduevos aplBuods eniBatwy eival
400 dtopa kal Bewpoupe 6u teNIKE 10 NN0I0 YEUIOE YIa TO CUYKEKPIPEVO NPOOPI-
opod nou e€etadlouE.

Na ypayete npdypappa o€ Python, 1o onoio va:

1) 61aPadel tnv katnyopia eioitnpiou (kwdikds 0 A 1) yia kGO emPBatn

2) epavilel 1o nANBos twv eniBatwy s A' Béons

3) epgavilel 1o ouvoAikd Nocd nou nAnpwaoav 6Aol ol eNIPATES.

Anavinon

passengers = 0
passengers < 400 :
cat = int( raw_input(" Katnyopia ioitnpiou (0/1) = "))
passengers = passengers + 1
cat==0:
k=k+1

" Enifdtes A’ 6éons : ", k
total = k * 50 + (400 - k)*20
" Yuvoniké nooo ", total

Apactnpidétnta 31.

Na cupnAnpWOETE 1a Kevd 0To NAPaKA&tw NPOypaAppa, WOTE Va:

1) epgavilel 6Aous tous aplBuous and 1 péxpr 100

2) eppaviel 6Aous tous apiBuous and 1 péxpr 100, annd pe aviiotpoen oeipd
3) epavilel 6GAous tous dptious aplBuous and 20 péxpl 80.

Anavinon

number in range(1, 101, 1) # epwtnpa 1
number in range(100,0,-1)  #epwtnua 2
number in range( 20, 80, 2) # epwtnpa 3
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Apaotnpidtnta 32.

Na ypagei npdypappa o€ Python to onoio:

1) Na diapadel enavadnnukd aképalous aplBuous, péxpis 6tou 600€i o apiBuds 0.

2) Na epgaviel oto ténos, 1o NANB0s Twv BeUKDY apIBUV.

3) Na unonoyidel kai va epgavicel oto tnos, 1o dBpoioua 6Awv Twv apiBuwy Nou
diaBdaotnkav (666nkav and 1o NANKtPoNdYIo).

Andvinon

number = int( raw_input(" Enépevos apiBuoés = "))

positives = 0
sum=0
number =0 :

sum = sum + number
number >0 :
positives = positives + 1
number = int( raw_input(" Enépevos apiOuoés = "))
" NMAhBos Beukwv apiBuwv : ", positives

" uvonik6 ABpoiopa: ", sum
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Apaotnpidtnta 33.

Na ypdyete, og Python, npdypappa pe 1o onoio: Na kataxwpouvtal enavafdnnuka:
0 apIBu6s kukAoPopias oxnuatos kal nocd kAhons and napkdpioua h aAdn aita,
UE TNV Kataxwpnon va enavadapPavetar pexpl va 600l apiBuds kukiogopias 99.

Y10 ténos va eppavidel:

1. To nAnBos twv oxnudtwv nou Kataxwpnonkav.

2. To ouvonikd nood kAhoewv nou Ba elonpaxOei.

3. Tov apiBud kukAogopias tou teAgutaiou and ta oxnpata nou €éAaBav o péyioto
nood kAhaons, KaBws kal to Nocd tns KAKONS AUTAS.

number = int( raw_input(" Enépevos apiBuoés oxnpatos = *))
vehicles =0
total =0
max =0
max_vehicle = number
number =99 :
amount = int( raw_input(" NMood kAhons= "))
total = total + amount
amount > max :
max = amount
max_vehicle = number
amount == max :
max_vehicle = number
vehicles = vehicles +1
number = int( raw_input(" Enépevos apiBuoés oxapatos = "))
" NMAnBos oxnpdtwv : ", vehicles
" Yuvoniko MNog6 : ", total

" Méyioto noood : ", max

" tedeutaio 6xnpa pe pé€yioto nocod : ", max_vehicle
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Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

| LoV VAV [e BUR Knaoikoi AdyopiOpoil i

Anavtnoels ous Spaoctnpidtntes tou kepanaiou 5 tou
BifAiou MaOntn

Apaotnpidtnta 1
Na avuotoixioete tous napakdtw adyopiBuous pe us katdAAnAes Asitoupyies:

Afdyopi1Opos Nertoupyia

1. Ta&véunon pe emioyh A. AvupetdBeon (euydv

B. TonoB¢tnon otoixeiou og taivo-

2. Ta&vépnon guBeias avtandayns unpévn Aot

3. Ta&vépnon pe eioaywyn I'. EGpeon enaxiotou

Anavinon

H avuotoixion éxel ws €ENs:

1T. (Ta&vopnon pe enidoyn - EUpeon EAaxiotou)

2A. (Tagvounon euBeias avtadiayns - AvupetdBeon (Euyv)

1A. (Tagvopnon pe eicaywyn - TonoBétnon otoixeiou o taivounpévn Aiota)

Apaotnpidétnta 2

Na tpononoinoete tov afydpiBuo tns tagivounons ue eninoyn, mote va tagivouei
uia diota akepaiwv o pBivouca oeipd. Yndpxel 1pdnos va 1o NETUXETE, Xwpis va
Kavete kapia anonutws addayn otov kuplo afydpiBuo nou divetar o€ auth v
evotnta; Le U oPeifetal auto;

Andvinon

Av anid&oupe poévo tov tedeoth ouykpions otnv findMinPosition ané "<" o€
">", Wote va Ppiokel 10 peyanUtepo avti To PIKPOTEPO, TOTE KAl N ouvaPTNoN
selectionSortAscending Ba tafivopei og Bivouoa avti og aufouoa.
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findMinPosition(start, end, List):
position = start
i in range(start, end):
List[ i ] > List[ position ] :
position =i
position

selectionSortAscending(List):
position = None
n = len(List)
i in range(0,n):
position = findMinPosition(i, n, List)
List[ i ], List[ position ] = List[ position ], List [ i ]
List

Katagpépape va anndgoupe tn Asitoupyia tns selectionSortAscending xwpis va
neipd€oupe tinota otov KWOIKE tns. Auto ival éva napddelypa tns ave€aptnaoias
Kal tns eueniCias Tou TUNPatkoU NPoyPARPatouoU.

Apaoctnpidétnta 3

Na ypdyete pia ouvéptnon og Python, n onoia Ba déxetal pia Aiota, Ba engyxel av
1a otoIxeia ns eival oe auouoa oeglpd Kkal Ba eniotpéel avtiotoixa True h False.
Mpoteivetal va xpnolgonolnoete pia Aoyikn petapAnth.

Andavinon

H Aoyikn petapAnth ascending napapével True 600 dev Bpiokoupe éva Leuydpl
otoIxeiwv yia to onofo dev 10xUel n oxéon nou Bénoupe. AnAadn waxvoupe éva
Ceuydpl nou va €ival og PBivouoa oeipd. Av Bpoupe éva toundxiotov, Oev éxel
nA€ov vONUa va OUVEXIOOUE.
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# pe tn xphon Aoyikns petapAntis
isAscending(myList):
ascending = True
i=0
N = len(myList)
ascending i<N-1:
(myList[ i ] > myList[i+1]):
ascending = False
i=i+1
ascending

# xwpis tn xphon Aoyikhs petaBAntns
isAscending2(myList):
i=0
pred = myList[ 0]
item ' myList :
item < pred:
False

pred = item

True

Apaotnpiotnta 4 (BeAuwpévn puoanida)

Na dwoete tn Beduwpévn ékdoon tou anfyopiBuou tativéunons eubeias avtan-
Aayns n onoia teppatiCel, étav dianiowoel 6u n Aicta gival tagvounpévn, MOote
va ano@eUyovtal NEPITIES OUYKPIOEIS.

Ynédeign: Xpnoipyonolhote pia Aoyikh petaBAnth n onoia 6a adddlel upn, av
undpxouv tounddxiotov dUo otoixeia ta onoia e Bpiokovial otnv eniBuunth oeipd,
kKaBws n “@uoanida avePaivel otnv enipaveia”.
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Anavinon

XpnaoiponoloUpe tnv 16€a, énou n Aoyikn petaBinth isSorted pas divel tnv nAn-
po@opia, av n Aiota eival taivounpévn oto 1nos KaBe nepdopatos. Av yivel €0Tw
Kal pfa avupetdBeon, n isSorted Ba yivel False. Av bev yivel avupetdBeon, onpaivel
ou 6na ta otoIxeia gival otn owoth oglpd, dpa tagivounpéva, onote o
anyoép1Buos dev éxel AGYO VO OUVEXIOEL.

# 10s ypoénos pe Noyikn petaBAnth
optimizedBubbleSort( A ):
N=len(A)
isSorted = False
i=1
i<N isSorted :
isSorted = True
j in range(N-1, i-1, -1):
AljI<A[j-11]:
AljL ALj-1T1=Alj-1] A[j]
isSorted = False

i=i+1

# 20s tponos pe Biain diakonn tns enavannyns for...in..
optimizedBubbleSort2( A ):
N=len(A)
i inrange(N):
isSorted = True
j inrange(N-1, i, -1):
Aljl<A[j-1]:
AljL ALj-1T=Alj-1] Alj]
isSorted = False
isSorted:
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Apactnpidtnta 5

Na ypdyete pia ouvaptnon og Python n onoia Ba &éxetal pia Aiota pe AoYIKES TPES
True/False kal Ba diaxwpilel Us TPES autes, tonoBetwvtas ta True npiv and ta False.

Andavinon

O npwros, nio anids kal yphyopos 1poénos, €ival va Yetpnooupe néoa eival ta
True. Av gival éotw k, ondte yvwpiloupe 1o péyebos (len) tns Aiotas, ynopoupe
va Bpoupe kal ta False ( péyeBos - k). Zn ouvéxela, Bétoupe True ota npwta k
otoixeia kai False ota unénoina.

#10s tpénos: Metpdpe ndéoa eival ta True :
count_true_values( booleanList) :
true_values = 0
item i1 booleanlList :
item : # nif item ==True :
true_values = true_values + 1
true_values

# 20s tponos (True=1,False=0). Metpdape néca ivai ta True
count_true_values2( booleanList) :
true_values = 0
item i1 booleanlList :
true_values = true_values + item
true_values
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# 10s tponos: Metpdue ndoa €ival ta True Kal 0tn CUVEXEIQ
# Baloupe 1600 True ota NPWTA OTOIXEIA TOU Nivakad Kal otd
# unénoina False.
swapBooleanbyCounting( List ):
N = len( List)
true_values = count_true_values( List )
i in range(true_values):
List[i] = True
i 'n range(true_values, N):
List[ i ] = False
List

210 deUtepo tpdno Eekivape pe dUo Seiktes ota Akpa tns Aiotas kal avuuetabétoupe
ta avudiapetpikd otoixeia (True, False) péxpl va cuvavthooupe and apiotepd False
h ano 6e€d True. O1 deiktes Kivouvtal tautdxpova Kal avtiBeta. Otav ouvavinBouy,
éxoupe avupetabeoer 6es us tpgs nou htav otn AdBos NAgupad.

swapBooleanbyComparison( List ):
N = len( List)
left=0
right = N-1
left < right:

(List[ right ]==True List[ left ]==False ) :
List[ left ], List[ right ] = List[ right ],List[ left ]
left = left+1
right = right-1

(List[ right ]==False):
right = right-1

left = left+1
List
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Apactnpidtnta 6

Na ypdyete éva npoypappa os Python to onoio Ba &éxetal pia Aiota pe Aoyi-
KEs upés True/False kal otn cuvéxela Ba kadel th ocuvaptnon Tou NPonyoUuEvoU
€pWTNPATOS, Mote va tonoBetnBouv ta True npiv and ta False. Xn cuvexeia Ba
tonoBetel us upés autés evannag, oniadn True, False, True, False, kAn, ektenmvtas
us AIyoteEPES SUVATES CUYKPIOEIS.

Andvinon

Apxikd oxebidloupe pia ocuvaptnon yia va diaBaloupe pia Aiota, n onoia Ba pas
XPEIAOTEl Kal o€ endpeves dpaotnpidtntes. H ouvdptnon diaBdadel and to nAn-
Ktpondylo pia Aiota and avukeipeva, eva n avayvwon s Aiotas otapatdel, otav
600¢i n uph None kal akoAoUBws eniotpépel T Aiota ws UPA s cUVAPTNONS.
Av B¢noupe va eioayoupe ad@apiBuNuKd, NPENEl va 1a €I0AYOUUE AVAPEDSA OE
gloaywyIka (quotes), yia napddeiyua "Tupvdacio". MnopouUpe va d1aniothoouE
6u n ouvdptnon douneUel yia KB TUNo, KAt nou anotenei éva and ta Ioxupd
nAgovekthpata s Python.

readList() :

Whkkkkkhkhkhhhhhkhkhkhkhhhkhkhkhkhkhhhkhkhkhkhkhhkkkkkkkkkk*xn

“* N1a to ténos dwoe tnv upn None **
e
index =0
L=[1]
value = input("L[" + str(index) + "] = ")
value =
L.append(value)
index += 1
value = input("L[" + str(index) + "] = ")
L
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10s tpénos: Metpdpe noéoa ivar ta True, dinAacid{oupe 10 Nocd Kal 10 CUYKPI-
VOUpE pe o NANBos twv otoixeiwv ts Aiotas. Etol Bpiokoups nola upn epgavicetal
us Aiyotepes opés. Autod Ba ival kal 1o nAnBos twv Ceuywv (True, False).

program6_Counting():
List = readList()
N = len( List)

# petpdel ndéoa €ival ta True (opiotnke otnv Spactnpidtnta 5)

true_values = count_true_values( List )

# eival ta True nepioodtepa and ta False;
(2*true_values < N):
minValue = True
couples = true_values

minValue = False
couples = N - true_values
i 'nrange(0, 2*couples, 2):
List[i] = True
List[ i+1 ] = False
i in range(2*couples, N):
List[i] = minValue
List
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Apactnpidétnta 7

As unoBéooupe 6u oas divetal pia Niota otnv Python n onoia nepiéxel NOYIKES UPES
True/False evanAd€. Enions, 1o nAnBos twv True €ival ioo pe to nAnBos twv False.
Na ypdyete anyoépiBuo oe Python, o onoios, 6edopévns tns napandvw douns s
diotas, Ba tonoBetei ta True npiv ano ta False, ektedwvtas us Aydtepes Ouvatés
LETOKIVACEIS. Agv eNITPENETAl va KAVETE Kapia ouykpion oUTE va XpNOIPOMNOINGCETE
i dopn if. Bswphote U 10 NPDTO OToIXEIo TS Aiotas éxel v uph True.

Anavinon

10s 1pdénos: Apou ol Tpés True, False givar piogs-piogs, 10te Bétoupe ous NPWIES
uiogs Beoels True kal ous undnoines False.

# 1os 1pénos: Bétoupe ta npwta N/2 True
# kai ta enépeva N/2 False.
splitBoolean_byCounting( List ):
mid = len(List) / 2
index in range(mid):
List[ index ] = True
List[ index + mid ] = False
List

20s tponos: Apkouv N/2 nepdopata tou afyopiBuou tagivounons.

splitBoolean_bySorting( List ):
N = len( List)
mid=N/2
i in range(mid):
jinrange(N-1,1i,-1) :
List[j ] > List[j-1]: # True > False
List[ j-1 1, List[ j ] = List[ j ],List[ j-11]
List
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Apactnpidtnta 8

To npodPanua s oAdavdikns onpaias avaeépetal otnv avadidtaén pias Aiotas
ypappdtwy, n onoia nepiéxer pdvo tous xapaktnpes R, W, B (Red, White, Blue),
€101 wote 6na ta R va PBpiokovtal npiv and ta W kal éia ta W va Bpiokovtal npiv
and B. Na tpononoinoete évav and tous afydpiBuous taivépnons nou napou-
01G0TNKaV 0€ auThv TNV evoTNtd, WOote va eninUel autd 1o NpdPRANpa.

Anavinon

Apkei va adnd&oupe tn ouvBnkn tou afydpiBuou tagivépnons ubeias aviadna-
yns, €101 wote va ioxuel n didtatn RWB. Etol oxnpatiloupe ouvBnkn pe 6Aes Us
nepINTtwoels. To okenuko €ival 6u n avupetdBeon peta&l duo otoixeiwv Ba yivel,
av &gv 1oxUel n oglpd R W B.

dutchFlag(L):
N=len(L)
i inrange(N):

jinrange(N-1,1i, -1)
(L[jl=="W' and L[ j-1 ]=="B") \
(L[j1=="R' and L[ j-1 ]=="W)\
(L[j ]=="R' L[j-1]=="B"):
L[j-1 L LjT=L0j] Lj-1]

Inpeiwon: Av pia eviodn &g xwpdel o€ pid ypapph kal BéAoUPE va CUVEXIOTE
otnv enNdPEvVN, xpnaolponoloUpe 1o cuppono \ .
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Apactnpidtnta 9

Na ypdawete pia ouvéptnon o€ Python n onoia diaBd&lel apiBuous and 1o xphotn
Kal oTn OUVEXEla Tous tonoBetei oe pia diota og PBivouca ogipd, v onoia Kal
eniotpégel. KaBe popd nou S1apadel éva véo apiBud, tov tonobetel otn owoth
Béon otnv hon tagvopnpévn Aiota, wote va diatnpeital n pBivouca didtaén twv
otoixeiwv s Aiotas. H eicaywyn twv apiBuwv otapatdel, 6tav 600ei n uun None.
Molov adyopiBuo ta&ivéunons oas Bupicel n napandvw Asitoupyia; Ze U diapepel
n ouvdéptnon nou Ba avanti&ete and tov anydpiBuo autdy;

Anavinon

©énoupe évav alyopiBuo tagivounons o onoios va taivopei otadiakd éva uépos
Tou nivaka (incremental). Ae B¢foupe kABs Popd Nou EPxeTal €va VEO OTOIXEIO,
va ektedolpe ndni ta&vépunon 6Aou tou nivaka, adfd va tonoBetolpe 10 vEo
OToIXElo oTn owoth Béon, €101 WOTE 0 Nivakas va Napapével taglivounpévos. Auth
eival n Baoikn 16¢éa tou anyopiBuou tafivounons pe eicaywyn. Kabe popd nou
b1apadoupe éva véo aplBuo, ektefoupe avadhtnon yia va Bpoupe t Béon nou
npénel va eloaxBei kal napdnAnia petakivoupe pia Béon 6@, Goa otoixeia NpEnel
va Ppiokovtal Yetd and autov.

insertionSort() :
“*Awoe tnv uph None yia va otapatnoels*
number = input("number = ")
L=1I]
(number None): # number != None
L.append(number)
value = L[ len(L) - 1]
j=len(L) -1
j>0 L[ j-1]< value:
LLj1=L[j-1]
j=j1
L[j]=value # ¢€w andé tn while
number = input(*number = ")
L
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Apactnpidtnta 10

Na ypdyete éva npdypapua to onoio Ba diaBader and to xphotn duo niotes apib-
hwv A kal B kar Ba tativopei oe au€ouoa oegipd tous apiBuous tns diotas A. X
ouvéxela, Ba eppaviCel ndoor anod tous apiBuous tns Aiotas B eppavifoviar otnv
diota A.

Ynodeién: Na Bewpnoete 6t ol apiBuoi tns Aiotas B eival 6ol Siapopetkoi peta&y
tous. Enions, va ekpetanieuteite to yeyovos 6u n diota A ivar ta§ivounpévn oe
autouoa oelpd.

Anavinon

Apxikd, 10 npdypappa diapalel duo Aiotes pe tn cuvaptnon readList nou €éxoupe
opioel oe nponyoUupevn Spactnpidtnta. £ cuvexela, epapuéloupe évav afydpiBuo
tagvounons, Wote va pnopei va xpnaoigonomBei n duadikn avalhnon petd, yia
tov édgyxo tns Unapéns evods aplBuou tns diotas B otn Aiota A. Ta v kanutepn
opyGvwon Tou NPOYPAUKAToS, avantiEaue KANoIES CUVAPTNOEIS.

Apxik@ opifoupe v tagivéunon eubeias avtaniayns:

# Ta&ivopei pe tov anyopiBpo tns euBeias avtandayns tn Aiota A

bubbleSort( A ):
N=len(A)
iinrange(N):

j inrange(N-1, i, -1):
AljI<A[j1]:
AljL ALj-1]1=Alj-1] Alj]
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OpiCoupe tn cuvéptnon nou ufonolel tn duadikn avaldhtnon:

# ENéyxel tnv Unapé&n evos otoixeiou key otnv ta&ivopunpévn
# Aiota L uAonolwvtas tov aldyépiBpuo tns duadikhs avadhtnons
binarySearch( A, key ):
last =len(A)-1
first=0
found = False
first <= last found:
mid = (last + first) // 2
Al mid ] == key :
found = True
Al mid ] < key :
first = mid + 1

last = mid - 1

found

2N OUVEXEID Napabétoupe 1o NPOYPARUA NOU XPNOIYONOIEl TS napandvw ouvap-
thoels. Mapatnpnote éu autd 6e dounevel pdvo yia apiBuous. AouneUel enions yia
adeapiBunukd adnd kai yia AoyikEs TPES. AOKINAOTE va EKTEAEOETE TO NAPANAVW
npoypapua kal pe difous tunous dedopévwy, 6nws pe adeapiBunukd. Autd yia
va g€oikelwBouv ol pabntés pe v 1I6éa U otnv Python éxoupe tnh Suvatdtnta va
opioupe n Aeitoupyia tou anyépiBuou avetdptnta and to €idos twv dedouévwy.
Anfadn &g xpeidetal va opicoupe diapopetkd anydpiBuo yia adapiBunukd,
b1apopeukd yia aplBuouUs K.0.K.
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program_10():

A = readList()
B = readList()
bubbleSort( A)

count=0
item inB:

binarySearch( A, item ) :

count = count + 1

"MANBoS KoIvV otoixsiwv = ", count

N\Uosis Apaotnplothtwyv Terpadiou Epyacicov Mabntn

Apactnpiétnta 1.

Na ypayete afyépiBuo og Python o onoios va diaader yia k&4Be pabnth to dvopa
Kal 1o BaBud tou kai va ta kataxwpei o duo Aiotes student kai grade. H elcaywyh
twv dedopévwv otapatdel,étav 6obei avt yia dvopa n uphn 0. Xn cuvéxela:

1) Na epgavilel ta ovopata kal tous Babpous twv pabntwv os afpanukn oegipd,
k&vovtas katdaAAnAn tagivounon pe Baon tn Aiota student.

2) Na 61aBadel 1o 6vopa evés pabnth kai va epgaviel tov avtiotoixo Babud tou,
agoU nponyoupévws éxel Bpel tn Béon tou otn Aiota, aglonoiwvas To yYeyovos
6T ta ovopata eival oe aNpapnuKkh oeipd.

3) Na tagvopei tous pabntés pe Béon tous Pabuous tous Kal va epgaviel ta ovéuata
TV P10V NpOTWYV pabntdv. Na xpnolpyonolnoete tov alyopiBuo tagivopnons
nou hon €xete ufonoINCEl WS cUVAPTNON.

Anavinon
Avanuiooetal oto Tetpadio Epyacias Mabntn.
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Apactnpiownta 2. Tagivopnon guBeias aviadiayns

Aivetal n napakdtw Aiota A pe 7 apiBuous. Na ektengoste tov anydpiBuo tagivo-
unons euBeias avtaddayns yia tnv taivépnon twv aplBuwv o au&ouoa oeipd,
oupnAnpdvovias napdninda ta kevd otov Napakdtw nivaka, €101 MOTE va ¢ai-
VOVTdI 10 OTOIXEla tns Aiotas apéows PeTd and kabe népaoua tou afyopibuou.

Auon
A[0] A[1] A[2] AI3] A[4] A[5] Al6]
55 34 5 3 2 1 1
1° népacpa | 1 55 | 34 5 3 2
2° népaopa | 1 1 |55 |34 |5 | 3
55 34 5
3 55 34
3 5 55 34
3 5 34 55

3° népaopa | 1 1

U (W ([N

4° népacpa | 1 1

5° népaopa | 1 1

6° népaopa | 1 1

Apactnpiownta 3. Aigpedvnon tou aflyopiBuou taivounons

Na ektenéoste tnv Napakdtw cuvaptnon cupnANP@VOVTas 1a KEVA JEXPI Va Ka-
tann&ete ous katanAnAes tpés, wote va yivetar n tagivéunon cwaotd yia tn Aiota
A=[0,1,2,3,4,5]

Anavwnon
Avantiooetal oto Tetpddio Epyacias Mabntn.
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Apactnpidtnta 4.

Na ypdyete éva npdypaupa, os Python, to onoio 6a diafddel ovoparta, péxpl va
600¢i ws dvopa 1o ‘0’ kal Ba ta epgavilel oe anpapnukn ogipd.

Enéktaon: Ztn ouvéxela 1o npdypaupd oas Ba d1aBdadel éva dvoua kal Ba eppavidel
katdAAnAo pnvupa, av 1o évopa autd epeavicetal otn Aiota e ta ovouata h OxI.

Andavinon

©a xpNoIYoMNoINCOUE TS ouvapthoels nou udonomoape oty 6pactnpidtnta
1, bubbleSort yia ta§véunon kai binarySearch yia duadikh avaldhtnon. Apxikd,
anoBnkevoupe ta ovépata nou diapaloupe os pia Aiota.

name = raw_input("évopa = ")
namelist =[]
name !="0":

namelist.append( name )

name = raw_input("évopa = ")
bubbleSort( namelist )
name = raw_input("éwaoe éva évopa: ")
found = binarySearch( nameList, name )

found >= 0:

“To évopa undpxel otn diota”

"To 6vopa 6ev undpxel otn Aiota”
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Apactnpidtnta 5.

Na ypdyete éva npdypappa 1o onoio Ba diaBdlel BabBuous pabntiy, péxpl va
600¢i apvnukés kal otn cuvéxela Ba eppavidel Tous Tpels peyanutepous Babpous
nou O16Paoe.

Anavinon

Alapadoupe tous BaBuous kal Tous kataxwpoUe o€ pia Aiota. LIn cuvéxela, apou
Bpoupe to peyanutepo Pabud, Bétoupe -1 otn Béon tou, €101 WOTE, OTNV ENOPEVN
enavannyn, va Bpoupe 1o deUtepo peyanUTeEPO K.0.K.

grade = input("BaBbuos = ")
gradelist =[]
grade >=0:
gradelList.append( grade )
grade = input("BaBuos = ")
maximum = [-1, -1, -1]
pos =-1
i in range(3):
j in range( len(gradeList) ):
gradelList[ j ] > maximum[ i ]:
maximum[ i ] = gradeList[ j |
pos =]

# AlaypA@OUPE TNV TPH TOU PEYIOTOU
gradelList[pos] = -1

maximum[0], maximum[1], maximum[2]
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Apactnpiownta 6. AlyopiOpos Auadikns avalhtnons

Aivetal napakdtw n Adiota A pe 14 apiBuous. Na ektenéoete tov alyopiBuo s
Auadikns avadhtnons yia tov aplBud 100 kal va ypdyete oto tepadid oas tous
ap1Buous nou Ba cuykplBouv pe 1o 100 katd tnv ekténeon tou anyopiBuou.

o | 1|2 |3 |4 |5 /|6 |7 |8 |9 [10]11|12]13
Al 1|12 ]|3 |58 |13[21|34|55|89|94|9 |99

Mdoes ouykpioels xpeldotnkav péxpl va dianiotwoel o afyopiBuos 6t to 100 dev
uUndpxel otov Nivaka,

Anavinon

©a ouykpiBouv katd oeipd ol apiBuoi: 13, 89, 96, 99, 6nnadn Ba yivouv 4 ou-
YKpioels.

Apaoctnpidtnta 7. AdyopiBuos Auadikhs avalhtnons

Na ocupnAnpoETe 1a Keva oto napakdtw npdypapua oe Python, €101 wote va exte-
el tov anyopiBuo ts Auadikns avalhtnons evés otoixeiou key o€ pia Aiota array.

Anavinon

binarySearch( array, key ) :
first=0
last = len(array ) - 1
found = False
first <= last found :
mid = (first + last) // 2
array[ mid ] == key :
found = True
array[mid] < key :
first = mid + 1

last = mid - 1
found
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Apactnpidtnta 8.

Na ypdyete éva npdypappua 1o onoio va diafdadel tous Pabuous kar ta enibeta
TV Yabntdv tns tdEns oas Kal otn CUVEXEID, va ta epeaviCel os eBivouoa oeipd
ws npos tous Pabuous, 1ol wote dnAadh dool éxouv kadutepous Babuous va
gival npwrtol.

Anavinon

N = input("MNéocous pabntés éxel n taén; N=")
gradeList =[]
namelist =[]
i inrange(N):
name = raw_input("évoua = ")
grade = input("BaBuos = ")
namelList.append(name)
gradelList.append( grade )
iinrange(N):
jinrange(N-1,i,-1):
gradelist[ j ] > gradeList[ j-11]:
gradelist[j], gradeList[j-1] = gradeList[j-1], gradeList][j]
namelist[j], namelList[j-1] = namelList[j-1], namelList[j]
i in range(N):
namelList[i]
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Apactnpiownta 9. AdyopiBuos eubeias aviandayns

Na ocupnAnpwoete ta Kevd oto Napakdtw nNpdypaPpa, €101 WOTE va TagIvouEi
1a otoixeia s Aiotas array og pBivouca ogipd, cuPewva pe tov afydpiBuo s
euBeias avtandayns.

Anavinon
array =1[9,-2,6,4,-8,12,5, 18]
N =len(array)
iinrange(0,N, 1):
jinrange(N-2,i-1,-1):

array[ j+1]>array[j]:

array [j],array[j+1]=array[j+1], array[j |

Apaoctnpidtnta 10. AdyopiBuos eubeias avianiayns

Méoa nepdopata Ba xpelaotoly yia va tafivounBouv ol Napakdtw AioTES PE Tov
anyépiBuo ta&ivounons eubeias avtandayns o autouoa oeipd;

0 1 2 3 4 5 6 7 8 9 10
a)| 55 | 46 | 44 | 34 | 28 [ 18 [ 14| 12| 10| 8 | 4 |

By| 4 | 6 | 8 | 18|30 |50 |56 |68| 70| 3 [ 1|

y)| 28 | 28 | 28 | 28 | 28 | 28 | 28 | 30 | 30 | 30 | 30 |

6|28 | 28286 | 6|6 | 6|6 |66 6|

Anavinon
a)10, B)2, y)0O 6)8
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L0V (e B Alaxeipion Apxeiwv

A\Uon Apaotnpiothtwv BifAiou Madnth
O1 Apaotnpidtntes 1 kal 2 avantiooovtail oto BifAio pabntn

Apactnpidtnta 3

Na ypdyete npdypappa otn yawooa Python, to onoio Ba éxetal ws €icodo, 10
ovopa evos apxeiou, Ba eppaviel ta neplexduevd Tou KATd ypapph Kal otn OUVEXEID,
Ba ypdapel, og éva anno apxeio, TS ypauuEs Tou apxeiou otnv avtiotpopn oelpd.

Andvinon

# Avolypa apxeiou yia avayvwon

f = open ( ')

for line in reversed(open( ).readlines()):
print line

final =[]

for line in f:

final.append(line)

for i in range(len(final)-1,0,-1):
print finalli]

final.reverse()
for line in final :
print line

f.close()
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2" Adon

f = open (‘demoFile.txt’, 'r')
line in (open(‘demoFile.txt").readlines()):
line
final =[]
line in f:
final.append(line)
final.reverse()
line in final :
line
fout = open ('output.txt’, ‘w')
line in final :
fout.write (line)

f.close()

fout.close()
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Apaoctnpidétnta 4

Ti niotevete 6u Ba oupei, dtav Ba ekteNectolv T NAPAKATw oevapia. Tekunpl-
Wate v anoynh oas.

Anavinon

# Kataokeun fliotas pe ta tetpdywva twv apiBuwv and 1 éws 10
my_list = [i**2 for i in range(1,11)]

# Avolyua apXxeiou KEIPEVOU YIa yypapn
f = open( . 'W)

# Eyypagn twv otoixeiwv tns Aiotas oto apxeio

for item in my_list:
f.write(str(item) + '\n') # déxetai string 6piopa n write
f.close()
# AvOlyha TOU 0pPXEIOU YIa avayvwon Kal EKTUNwon twv NEPIEXOPEVWYV TOU
f = open('output.txt’, 'r’)
print f.readline()
print f.read()
f.close()

N\Uosis Apaotnplothtwyv Terpadiou Epyacicov Mabntn

Apactnpidtnta 1.

Na ypdyete, og Python, éva npdypappa 1o onoio:

©a dnpioupyei pia Aiota pe 6Aous tous dptous apiBuous and to 2 péxpl to 1000
kal Ba ypd@el autous tous apiBuous o€ éva apxeio, évav og kABe ypapun.

Yn ouvéxela, Ba 61aBadel tous apiBuous and to apxeio kal 6a ypdeel 1o dBpoiopd
TOUS OT0 T€A0S TOU apxeiou, Xwpis va diaypayel 1a NePIEXOUEVA TOU APXEIOU.

Andavinon
Avantwiooetal oto Tetpddio Meagéins Mabntn
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Apactnpidtnta 2.

Na ypdyete, o€ Python, éva npéypappa to onoio Ba diaBadel éva keipevo and éva
apxeio kal Ba epeavicel us NéEels kABe npdtaons, o€ avtiotpopn ogipd, dnAadn
v Npwtn AgEn tefeutaia kal v tedgutaia NnpwN.

Aexépaote 6U kABe npdtaon tenelmvel Ye teneia *." kal ol NEEEIS €ival XwWPIOPEVES
e éva Kevd. Aev undpxouv dnna onpeia oti€ews.

Anavinon

©a xpnoiyonoinooupe pia Aiota tnv onoia yvwpiloupe and to pdbnpa s B

/A\UKEeiou.

ds3():
input = open('input.txt’, 'r’)
line in input:
word_list =[]
word = “"
symbol i1 line:
symbol == " " :
word_list.insert(0,word)

un

word =

symbol == ".
word_list.insert(0,word)

word += symbol
word in word_list:
word,

input.close()
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Apactnpidtnta 3.

Na ypdyete éva npdypaupa 1o onoio Ba evivel U0 apxeia kelpyévou ot éva,
tonoBetwvas ta nepiexdpeva 1ou SeUTEPOU apXxeiou PETA and autd Tou NPWIoU.

Andavinon

outfile = open('file2.txt’, 'a')
infile = open(‘file1.txt', 'r")
for line in infile:
outfile.write(line)

infile.close()

outfile.close()

Apaotnpidétnta 4.

Na uionolihoete pia ouvdptnon copy(source, destination) n onoia Ba dnuioupyei
€va aviiypa@o ToU apxeiou Pe Gvopa source oto apxeio pe évopa destination.

Anavinon

def copy(source, destination):
inputfile = open(source,"r")
outputFile = open(destination,"w")
for line in inputfile:
outputFile.write(line)
inputfile.close()
outputFile.close()

copy("input.txt", "output.txt")
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(P VVA[e BVA Mponypéva otoixeia ylwooas
nPoOypPApHaticHoU

O1 AYoels ous dpaotnpidtntes tou BifAiou Mabnth avantiooovtar oto idio 1o BifAio.

NuUosis Apaotnpiotntwyv Tetpadiou Epyaciwov MaBbntn

Apaotnpidétnta 1.

Avoiyoupe éva véo apxeio otnv Python oto onoio Ba npooBéooupe tous opiopoUs
WV ouvapthoswy nou Ba dooupe Napakatw.

OpiCoupe tn ouvdptnon python3 n onoia epgavidel tn AEEN python 3 @opés. Eni-
ons opifoupe kal tn cuvdptnon python9 nou epgavidel tn AEN python 9 gopés.

python3(): python9():

"python" "python"
"python” "python"
“python” "python"

>>> python3() "python"
python "python"
python "python"
python "python"
"python"

"python"

Na &avaypdyete tn cuvéptnon python9 xpnoiponolwvias Alyotepes eVIonkEs.

Na opioete pia ouvéptnon n onoia va epgavicel 21 Qopés tn AEEN

python pe anokAeiotkn xphon twv Guo Napandvw CUVaPTACEWY, XPNOIUONOIW-
vias 600 10 duvatdv NiyOTePes VIONEs.

79



Mpoypauuatiouds Yrnonoyiotwv-A\Uoels AOKNOEwV

Anavinon:

def python9():
python3()
python3()
python3()

def python21():
python9()
python9()
python3()

Apactnpiétnta 2.
Aivovtal ol napakdtw ouvapthoels og Python:

python3(): python12():
i in range(3): i in range(12):
"python" "python”
python100():
i in range(100):
"python"

ZupnAnP®OTE TovV 0pIoPd TNS NAPAKAETw CUVAPTNONS, WOTE Va anotenel yevikeuon
TV NPoNyoUPEVWY Kal 0tn ouvéxela date us dinAavés KANOEIS oto dleEpUNVEUTA:

python(N): >>> python(3)
i in range(N): >>> python(9)
"python" >>> python(21)

Ye U dlapépel n teneutaia ouvdptnon and 6Aes us nponyoupeves; MNoia givar n
OX€ON NS PE QUTES,
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Anavinon

H tedeutaia ouvaptnon anotenei yevikeuon 6Awv twv nponyoupévwy. MNa N=3
10 anotédeopa eivar 010 pe autd s printPython3, yia N=9 i6io pe autd s
printPython9 k.o.k. To N givar n napduetpos nou opilel kaBe popd ndoa pnvipata
B¢éAoupe va eppaviooupe otnv 0BévN.

Apaotnpidétnta 3.

Amote us napakdtw evionés oto Sigpunveuth s Python. Ti napatnpeite; Ti ni-
otevete 6u kavel n evtonn return;

>>> math >>>a=root(16)
>>> root(number): >>> a
math.sqrt(number) >>> root(a)
>>>root( 16 ) ; root( 2) >>> root(root(16))
Andavinon
Eniotpégel 10 anotéfeopa s ouvaptnons
4.0 4.0
1.4142135623730951 2.0
2.0
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Apactnpidtnta 4.

Na evionioete oto napakdtw NPOYPAPUa Ta THRPAta KWIKa nou nNpénel va yivouv

OUVAPTACEIS KAl VA TO EavaypAYETE, €101 OTE VA ano@euxBei n enavadinyn tous
Kal va pelwBei 0 GyKos Tou.

sum1 =0
i in range(100):
sum1 =sum1 +i
sum1
sum2 =0
jin range(100):
sum2 =suma2 + j
sum2 + sumf
sum3 =0
k i range(sum1):
sum3 = sum3 + k

sum3 + sum2 + sum1

Andavinon

EnavanapPdvovtal ol eviodés enavannyns for

def f1(N):
sum=0
for i in range(N):
sum = sum + i
return sum
sum=f1(100) + f1(100) +f1(f1(100))
print sum
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Apactnpidtnta 5.

Na ekteNéote 10 Napakdww tphpata kKMOIKa Kal va eENYNOETE Ta anoteAEopata.
‘Hrav autd nou avapévate; Moia eppunveia divete; Av Siakpivete kdnolo npéRANnua,
U Ynopeite va KAvete yia va 1o S1opBoeTe;

>>> math >>> myglobal = 496
>>> donothing(value): >>> foo( value):
local = value+4 myglobal = value + 2
local (myglobal)
>>> donothing( 496 ) >>> foo(8128)
>>> (local) >>> (myglobal)
Andavinon

H value eivai tonikh petaBAnth kai avayvwpiletal pévo péoa otn ocuvdptnon. Ondte
print local otnv 6" ypappn tou npoypdupatos npokanei tnv epgavion AdBous.
H myglobal €ival yevikh petaBAnth kar n upn s ynopsi va annd&el pyéoa ot
ouvéptnon annd n addayh auth 1IoxUel yovo yia tn cuvaptnon. EEw and tn ou-
véptnon n petaBAnth myglobal diatnpei thv apxikh Tpn tns.

Apaotnpiétnta 6.

Na opioete pia ouvdpnon pe évopa count n onoia va &éxetal dUo opiopata
(sequence kar item) Kal va eniotpépel NOOEs popés epPaviletal 1o item otn Aiota
sequence.

Andavinon
Avanuiooetal oto Tetpddio Epyacias Mabntn
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Apactnpidtnta 7.

Na kavete 1a napakdww Bhyata:

1) Na opiocete ouvéptnon pe évopa purify n onoia déxetal pia diota apiBuwy,
anopakpuvel 6Aous tous nepIttous and t AioTa Kal ENICTPEPE! TO anoteNeoyal.
Na napadeiypa n purify([1,2,3]) emotpepe 2.

2) Na avalnthoete ninpo@opies yia tn Asitoupyia twv yeBddwv pop kal remove
twv AIoTwV.

Andavinon
Avanuiooetal oto Tetpddio Epyacias Mabntn

Apaotnpiétnta 8.

Na opioete pia ocuva@ptnon product, n onoia déxetal pia Aiota akepaiwv kai ni-
OTPEQPEI TO YIVOPEVO 6AWY Twv OToIXEiwv tns AioTas.

BonBeia

MNa napdderypa, n product([4, 5, 5]) eniotpéper 100.

Andavinon
Avantiooetal oto Tetpddio Epyacias Mabnth
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Apactnpidtnta 9.

Na ypdyete éva npdypappa os Python to onoio Ba 61aBdder pia Aiota aplBudy Kal
Ba unonoyilel 1o péoo 6po twv BeTKwY apIBuwy. MNa tnv eloaywyn twv apiBuV
Kal tov unodoyliopd tou gécou 6pou, va udonolnoegte kataAAnAes cuvaptnoels.

Anavinon
©a xpnoiponoincoupe pia Aiota tnv onoia yvwpiloupe and to pddnua tns B Aukeiou.

readList() :
List=11]
number = input("Adoe évav apiBuoé h None yia tédos : ")
number :
List.append(number)
number = input("Amoe évav apiBud n None yia téfdos : ")
List

avgPositive( List ) :
s=0.0
positives =0
number i1 List:
number >0 :
s =s + number
positives = positives + 1

positives > 0:
average = s/ positives

average =
average

# To npoypappa

L = readList()

average = avgPositive( L)
average
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Apaotnpidtnta 10.

Na ypdyete éva npdypappa to onoio Ba diaBdlel duo Aiotes tou idlou peyéBous
Kal Ba dnuioupyei pia tpitn. e autv k&Be otoixeio gival o péoos 6pos Twv avt-
otoIxwv otoixeiwv v duo Aiotwy, dnAadh twv otoixeiwv nou Ppiokovial ous
idles B¢aoels. MNa v elcaywyn twv ATV Kal tov unofoyiopd s tpitns Aiotas, va
unonoinoete katdAAnAes cuvVapPTNOEIS.

readList():

BonBeia
Mapakdtw Oivetal éva napadelyua ektéAeons tns avglist:

>>>A=[2,4,12,15]
>>>B=[4,8, 15, 18]
>>> avgList( A, B)

[3.0,6.0,13.5,16.5]
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Anavinon

Av o1 duo fiotes dev éxouv 10 i610 péyebos enNéyoupe To PIKPOTEPO PéyeDOS €10l
Wote va opiletal o péoos 6pos yia kabe (uyapl.

avgList(A, B):
size = len(A)

len(B) < size:

size = len(B)

avg =]
i in range(size):
avg.append( (A[i] + B[i])/2.0)
avg

# XpnolponoloUpe tnv readList ané tnv nponyoupévn
# dpaotnpidétnta aPou tnv Exoupe Ndn opicel

A = readList()

"Awoe tn deutepn diota ", len(A), " ap1Buwv”

B = readList()
avgList(A,B)
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(O VIV (o8 Aopés Aedopévwy I

A\Uon Apaotnpiothtwyv BifAiou MaOnth

Apaotnpidétnta 1

Na ypdyete éva npdypaupa to onoio Ba diaBadel pia NéEN kar Ba epgavidel ta
ypdupatd s, o€ Eexwploth ypapph kdBe ypduua tns.

Anavinon

AlaoxiCoupe tn AEEN, ypduua - ypdppa, e tnv eviodn for ... in ...

# Epgavidel ka0e ypappa tns AEENS o Eexwpioth ypapph
splitLetters( ):
word = raw_input("Awoe pia AéEn : ")
letter i word:
letter

Apaotnpidotnta 2

Na ypdyete éva npoypappa to onoio Ba diaBdder pia A€En kal Ba epavicel ndoa
kepanaia ayyAikd ypdppata nepiéxel n AEEN.

Andavinon

EAgyxel av éva ypdappa sival kepanaio pe xphon tou tefeotn in diaoxiovtas
A€EN ypdppa - ypdupa, e v eviodn for ... in ..., apoU NpwIa KATAOKEUAOEI
éva string/clvono pe 6Aa ta kepadaia ayyAikd ypdupata.
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countCapitals( ):
enCapSet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
word = raw_input("Awoe pia AéEn : ")
countCapitals =0
letter i1 word:
letter i1 enCapSet :
countCapitals += 1
countCapitals
countCapitals()

Apaotnpidtnta 3

Na ypdyete éva npoéypaupa 1o onoio Ba diaBdader pia A€En kal Ba v epavidel
QVECTPAPPEVN, UE TN XpAoN pias otoifas.

# apxikda divoupe tnv uAonoinon pias otoifas
# nou Ba xpnaoiponolNcoupE Kal o€ eNOpEVES SpaotnpIdTNTES
#Q06non
push(stack, item):
stack.append(item)
# AnwOnon
pop(stack):
stack.pop()
#’EQgyxos adelas otoifas
isEmpty(stack):
len(stack)==0

# Anpioupyia véas otoifas
createStack():
[]
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# Avuotpégel pia A€EN pe tn xphon otoifas

# To tefeutaio ypappa tns A€Ens eivail to teAeutaio nou Oa

# €10€10g1 otn otoifa kai Ba Bpioketal otnv kopuPn tns. Otav

# Eexivhooupe va anwBoupe ypdupata and tn otoifa Oa Pyel

# nprta 1o tefeutaio, Petd 1o Npoteneutaio K.o0.K. Apa, ta

# ypaupata Oa eppaviotolv o€ avtiotpoPn oslpd and auth PE Ttnv
# onoia pynhkav otn otoifa.

reverseWord():
word = raw_input("Awoe pia Aégn : ")
reverse = ""
stack = createStack()
letter i1 word:

push( stack, letter)

isEmpty(stack):
reverse = reverse + pop(stack)

reverse

Apaoctnpiétnta 4

Na ypdyete pia cuvdptnon isSubstring(string, substring) n onoia Ba eAéyxel av n
oupponooelpd substring nepiéxetal otn oupfonocelpd string kai av val, Ba eniotpé-
@el True. Ztn OUVEXEID, va YPAWETE ouvaptnon n onoia va unonoyilel NGoEs POPES
eu@avicetal pia cupBonooelpd péoa o€ pia annn.
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# Autd pnopei va yivel ye xphon tou tefeoth in noAU annd
isSubstring( string, substring):
substring " string

# Enéyxel av to substring epgavidetal oto string &ekivavtas and tn B¢on start
isPrefix(string, substring, start):

i = start
j=0
count=0
j < len(substring) i <len(string) :

string[ i | == substring[j ] :
count = count + 1
i=i+1

j=j+1

count == len(substring)
# extefoUpe yia kGBe B€on tou string tnv nponyoupévn cuvdptnon
# kal étol unonoyifoupe N6oes Popés epgavicetal 1o substring oto String
findSubstring( string, substring):
pos=0
count=0

pos < len(string) :
isPrefix(string, substring, pos)== True :
count = count + 1
pos = pos + 1
count
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Apactnpidtnta 5

Na ypdyete, og Python, npdypappa to onoio Ba diaBdlel apiBuous and to nAn-
Ktpondylo, péxpl va 600ei o apiBusds 0. KabBe popd nou Ba S1aBddel évav Beukd
ap1Buo, Ba tov Nnpoobétel oe pia otoifa. Otav diaBader vav apvnukd aplBuo, Ba
agalpei 1boous aplBuous and n otoifa, 6oo eival n andéAUTh tun tou aplBuou.

# yivetal xphon tns otoifas nou éxel opIoTEi NPONYOUEVWS
push(stack, item):
stack.append(item)
pop(stack):
stack.pop()
isEmpty(stack):
len(stack)==
createStack():
return [ ]

program85( ):
stack = createStack()
number = input("éwaoe évav apiOuod : )
number !'=0:
number>0 :
push(stack, number)

i=0
i <= number isEmpty(stack) :
stack.pop() ,

i=i+1

number = input("dwoe évav apiOud : ")
program85()
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Apactnpidtnta 6

Na ypdyete, og Python, npdypapua to onoio Ba déxetal ws €icodo éva Keipevo
Kal Ba eppavicel ndoes popés eppavicetal kdbe ypappa tou ayyAikou adgaBntou
oe autd. Na xpnolponolnoete av eniBupeite, éva Ae€iko.

# 10s 1pénos : xwpis Ae§IKO
# Emotpépel tn Béon evos ypaupatos letter oto adpdaBnto
alphabet
indexStr(letter):
capSet = "ABCDEFGHIUKLMNOPQRSTUVWXYZ"
lowSet = "abcdefghijklmnopgrstuvwxyz"
index i range(26):
letter == capSet[index] o letter == lowSet[index]:
index
Sk
program86( ):
enCapitalSet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
text = raw_input("Awoe éva keipevo pe ayyiikd ypduuata : ")
# dnpioupyia kai pndeviopds pias Aiotas PeEtpNTwY
counter =[]
i i1 range(26):
counter.append(0)
# au&dvw tov petpnth otnv avtiotoixn Béon tou ypdppatos
letter i1 text:
index = indexStr(letter)
index>=0:
counter[ index | += 1
" Letter Frequency"
i i1 range(26):
" ", enCapitalSet[i],” ", counterl[i]
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# 20s 1ponos : pe NeCIKO (UOVO yia Tov eKNAIdEUTIKO)
program86_2( ):
messg = ("Amoe éva keipevo pe ayynikd pikpd ypdupata: )
text = raw_input( messg)
alphabet = dict()

letter in text:
letter 1 alphabet:
alphabet| letter ] += 1

alphabet] letter | = 1
" Letter Frequency"
letter i1 alphabet:
" ", letter," ", alphabet[letter]

Nhkkkhhkkhkhkhkkhkhkhkkhhhhhhkkhkhhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkixn

Apactnpidtnta 7

Na ypdyete pia ouvaptnon o€ Python n onoia Ba &éxetal pia Aiota and AéCels kal
Ba eniotpépel tn AEEN e To PeyanUTeEPO PNKOS.

maxLength( wordList ) :
maxLen =0
maxWord = ""
word 1 wordList:
len(word) > maxLen :
maxLen = len(word)
maxWord = word

maxWord
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Apaotnpidtnta 8

Na ypdyete pia ouvéptnon o€ Python n onoia Ba &éxetal pia A€En kal Ba eniotpéel
10 NANBOS Twv PwvNéviwy tou ayynikoU an@aBnTou Nou NePIEXoVTal OE AUTAV.
YN OUVEXEI, va ypayete pia deltepn ouvdptnon n onoia Ba Oéxetar pia Aiota
and ACels kal Ba eniotpépel tn AEEN P Ta NEPICOOTEPA PWVNEVTA.

num_of Vowels( word ):
vowels = "AEIOUYaeiouy"
count=0
letter i word:
letter i vowels:
count += 1
count
maxVowels( wordList ):
maxV =0
maxWord = ""
word i1 wordList:
num_of Vowels(word) > maxV :
maxV = num_of_Vowels(word)
maxWord = word
maxWord
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N\Uosis Apaotnpiothtwy Terpadiou Epyaciwv Mabnth

Apactnpidtnta 1.

Avoite 1o dieppunveuth s Python, dwote Us napakdtw evionés kal napatnpnote
10 anoteA€opata. XN CUVEXeID, NEPIYPAYTE Tn AgItoupyia Twv TENECTWY +, in, not
in Kal twv cuvapthoewvy len(), str(), int().

>>>w = “MONTY PYTHON" >>> “PYTHON" in w
>>> w[0] + w[1] + w[2] + w][8] True
‘MONT >>> vowels = “aeiou”
>>> len(w) >>> ‘e’ in vowels
12 True
>>> 123 + “123" >>> ‘p’ vowels
Ep@dvion AdBous True
>>> str(123) + “123” >>> letter in vowels:
'123123" letter
>>> 123 +int(*123") a
246 e

i

o
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Apaotnpidtnta 2.

Na ypdyete pia cuvéptnon n onoia Ba enéyxel av pia cupBonooceipd anotenei
nnektpovikn dietBuvon aAdnfoypagias eAANviKoU Iotdtonou, dnAadn av NepIExel
10 oUpPono ‘@, av bev nepIExel Keva Kal €xel katdnngn “.gr'.

Anavinon

isEmail( email ):

'@ in email email \

email[-3] + email[-2] + email[-1] == ".gr’

# 20s TpOMnos
isEmail2( email ):
N = len( email )
ending = email[N-3] + email[N-2] + email[N-1]

‘@' in email email \

ending == ".gr’

# 30s 1poONos
isEmail3( email ):
‘@' email:
False
"0 email
False
email[-3] + email[-2] + email[-1] '=".gr" :
False
True
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Apactnpidtnta 3.

Na ypdyete éva npdypappa 1o onoio Ba 61aBddlel Né€eis and to nAnktpondyio, Ba
uetpdel kal Ba eppavicel ndoes AEtels Eekivouv and to ypdupa A (kepanaio h pikpo).
Orav 606¢i AgEN nou va tefeimvel oe «Q» h «w», TOTE 10 Npdypappa Ba tepuatiel.

Anavinon

count=0
word = raw_input( 'Awoe pia AéEn: ')
word[-1] I="w' word[-1] I="'Q" :
word[0] == "'A" or word[0] == 'a":
count+=1
word = raw_input('Awoe pia Aégn: ')
count

Apactnpiétnta 4.

Na ypayete éva npdypapua 1o onoio Ba diaadel Nétels and to nAnktpondylo Kal
Ba us evivel o€ pia peydnn npdétacn v onoia otn cuvéxela, Ba eugavilel otnv
006vn. O1 Néels Ba xwpilovtal petatu tous e Kevd kal n npdtacn Ba teneimvel
ye tefeia ' .

Inpeiwon: H eioaywyn twv Aé€ewv teneitvel 6tav 00l o xapakthpas tedeia . "

Anavinon

wordList =[]
word = raw_input( 'Awoe pia AéEn: ')
word I=".":
wordList.append(word)
word = raw_input('Awoe pia AéEn: ')
phrase = wordList[0]
i in range(1,len(wordList)):
phrase += " " + wordList[i]
phrase +=""
phrase
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Apactnpidtnta 5

Na ypdyete éva npdypaupa to onoio Ba diaBdadler pia A€ kal Ba enéyxel av gival
nadivdpopikn (kapkivikn), 6nAadn av diaBddletal to idlo Kal avtiotpoga, yia na-
pGoelypa radar, madam.

Andvinon

word = raw_input('Awoe pia A€En: )

palindrome = True

N = len(word)

i=0
i<N/2 palindrome :

word[i] '= word[N-i-1] :
palindrome = False
i+=1

palindrome
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Apactnpidtnta 6.

Aivovtal ta napakdtw npoypdpuata os Python. Ti niotedete éu Ba eppaviotei
otnv 086vn peTd Ty ektéNeon tous; Kataypayte Uus anavinoels 0as. TN CUVEXEIQ
enannBedote Us anaviNOoEIs QUTES, EKTEAWVTAS Ta NPOYPAPPATa OTo NPOYPAUUa-
uouko nepiBdnov IDLE ts Python.

Andavinon
x =[21, 23, 25, 27]
y=1[5,6,7,8]
Z=X+Yy
z

# Andvtnon: [21, 23, 25, 27, 5, 6, 7, 8]

z[1]
# Andvinon: 23

z[0] =45
z
# Andavinon: [45, 23, 25, 27, 5, 6, 7, 8]

a=[x,y]
a
a[1][2]
# Anavinon: [ [45, 23, 25, 27], [5, 6, 7, 8] ]
7
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Apaotnpidtnta 7.

Aivetal 1o napakdww npoypappa. Ti niotelete 6 Ba eppaviotel atnv 086vn petd
v ekténeon tou; EnaAnBeuote 1o anoténeopa dokipadovas to Npdypaupa oto
npoypappatouké nepiBdinov tns Python.

daysofweek= [ "Aeutépa”,"Tpitn","Tetdptwn”,"Méuntn" | +
["Mapaokeun”, "zappato”,"Kupiakh"]
"Oa éxw nonu eNelBepo xpdvo tnv , daysofweek| 6 ]

Andavinon
Ba éxw nonu eNevBepo xpbdvo tnv Kupiaknh

Apactnpidtnta 8

MeIpapaTOTEite Kal OMOTE OTN CUVEXEID TNV NEPIYPAPN - TEKUNPIWoN Twv Napa-
KATW OUVAPTACEWV.

Andavinon
print_grades(grades): # extinwon Babuwv
grade 1 grades:
grade
grades_sum(grades): # dBpoiopa Babuwv
total =0

grade 1 grades:
total += grade
total

grades_average(grades): # péoos 6pos Babuwv
sum_of_grades = grades_sum(grades)
average = sum_of_grades / float(len(grades))

average
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Apactnpidtnta 9.

Avoitte 1o dieppunveuth s Python, dwote ts napakdtw evionés kal napatnpnote
ta anotenéopata. Na neplypdyete tn Asitoupyia twv TEAECTWV +, in, Twv pEBGdwWY

pop Kkal append Kal Twv oUVAPTNOEWY len Kal range .

>>>w = “MONTY PYTHON"
>>>fib=1[1,1,2,3,5,8, 13, 21]
>>> fib = fib + [34]

>>> fib = [0] + fib

>>> fib

>>> last = fib.pop()

>>> len( fib)

>>> fib.pop() ; len( fib)
>>>range( 10)
>>>range( 0, 10)

>>> len(range(10))
>>>range( 1, 10)

>>> fib, last >>>range( 1, 10, 2)
>>> fib.append(55) >>>range( 10,0, -2)
>>> fib >>> 100 range( 1, 10)
>>> 5 in fib
Andvinon

+ : ouvévwon AoV

in : édeyxos Unapé&ns evods otoixeiou o€ pia Aiota

List.pop(): biaypdel éva otoixeio and to 1€Aos s Aiotas 1o onoio Kal ENICTPEPEL.
List.append(): eicdyel éva otoixeio oto t€Aos s Aiotas.

len: eniotpégel o NANBOs twv otoixeiwy (UéyeBos) pias Aiotas.

range(apxn, ténos, BApa): eniotpéel pia Aiota pe apiBpous avanoya pe ta épla
nou éxouv do0Bsi (apxn, tnos, Phpa)
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Apaotnpidtnta 10.

Na ypayete éva npdypappa os Python 1o onoio Ba (ntéel anod 1o xphotn éva Beu-
K& aképalo apiBud N, Ba dnpioupyei pia Aiota pe éAous tous aplBuous and to 1
€ws kal to N kal otn ouvéxela, Ba eppavicel 1o aBpoiopa twv apiBuwv s Aiotas.

Anavinon

N =input("N=")
numberList = range( 1, N+1)
sum =0
number ' numberList :
sum += number

sum

Apaownpidtnta 11.

To napakdtw npéypappa dnuloupyei pia Aiota pe 6Aa ta Beukd noAdanddola
Tou 3 nou eivar pikpotepa tou 1000. Na 1o ekteféoete oto IDLE kar va diopBwoete
wxov Nd6n, wote va Byadel 1o owotd anoténeopa.

Andvinon
list3 =[]
i in range(3,1000, 3):
list3 =list3 +[i]
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Apaotnpidtnta 12.

Na ypayete, o€ Python, éva npdypaupa to onoio Ba diaBaler and o nAnktpoAdyio
ap1Buous kal Ba tous anobnkelel og pia Aiota. H eicaywyn twv apiBudy Ba otaua-
1ée1 6tav 6oBei évas apvnukos aplBuds. Ltn cuvéxela 1o Npdypappa Ba epeavicer:
1) Néool apiBuoi 666nkav.

2) Tous apiBuoUs oe avtiotrpopn oelpd and auth nou d46ONKav.

Anavinon

mylist =[]
number = input('Awoe pia AéEn: ')
number >=0:
mylist = [ number | + mylist
number = input('Awoe pia A€En: ')
len(mylist)
number 1 mylist:

number, " ",

Apaownpiotnta 13.

Na ypdyete, o Python, éva npdypappa to onoio va d1aBdlel ané 1o nAnktpo-
Adyio 12 aképaious apiBuous kal tous anoBnkevel o€ pia Aiota. XN CUVEXela va
unonoyicel kal va eueavicel:

1) To péoo 6po twv 12 apiBuv.

2) To peyanutepo aplBud and tous 12.

3) To nAnBos twv Beukwv apIBuV.

Anavinon

# -*- coding: utf-8 -*-
number_list =[]

i in range(12):
number = input("dwoe évav apiBpo = ")
number_list.append(number)
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# XpnoiponoloUpe évav aBpoloth s oTov onoio
# npooBétoupe KGOe Popd tov endpevo aplBud otn
# Aiota.
s=0
number in number_list:
s =s + number
average = s/ len(number_list)
"pEocos Opos = ", average

maximum = number_list[0] #apxikonoinon pe to 1° otoixeio
i in range(1,len(number_list)):
number_list[i] > maximum :
maximum = number_list[i]
"pEyioto = ", maximum

# KaBe popd nou Bpiokoupe évav Btiké audvoupe
# katd 1 to perpntn positives.
positives = 0
number i number_list:
number >0 :
positives = positives + 1
"Beukol = ", positives

MnopouUpe va diaoxicoupe pia Aiota List pe duo tpdnous:

index in range( len( List ) ): item in List :
List[ index ] item
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Apaotnpidtnta 14.

Na ypdyete, oe Python, éva npdypappa to onoio Ba diaBdlel apiBuous and to
nAnktpondylo péxpl 1o dBpoloud tous va Eenepdoel to 1000, Ba tous anoBnkeUel
oe pia Aiota kal otn ouvéxela 6a unonoyider kal Ba epeavidel:

1) To éBpoioud tous.

2) Tn péylotn uph nou €xel otoixeio tns Aiotas.

3) Nooes Popés eppaviCetal auth N PEyIotn TunN.

Anavinon

# -*- coding: utf-8 -*-
number_list =[]
Sum=0
Sum <= 1000:
number = input("dwoe évav apiBud = ")
number_list.append(number)
Sum = Sum + number

print "To dBpoiopa €ivai :", Sum
maximum = number_list[0]
item in number_list:
item > maximum :
maximum = item
"peyioto = ", maximum
# Kabe popd nou Bpiokoupe évav apiBuod ico pe tn péyiotn
# upn au€dvoupe katd 1 to petpnth counter.
counter=0
item in number_list:
item == maximum :
counter = counter + 1
print " H péyiotn upn gpgavicetal:”, counter, "@opés”

Apactnpidétnta 15.

Na ypdyete, oe Python, éva npdypappa 1o onoio Ba d1aBdlel apiBuous and 1o
nAnktpondyio, uéxpl va 600si 0 apiBuds 0. Zn ouvéxela pe tn xphon Aiotas Ba
epgavilel tous apiBuoUs oe avtiotpodn oglpd and auth pe Ty onoia tous d1aRacE.
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Anavinon
mylist =[]
number = input('Awoe pia AEEn: ')
number =0 :

mylist.append( number )
number = input('Awoe pia AéEn: ')
N = len(mylist)

i inrange(N-1, -1, -1):

mylist[i], " ",

Apaoctnpidétnta 16.

Na avantéete, o Python, pia ouvdptnon reverselist( L), n onoia eniotpéper n
doopévn diota L avieotpappévn, 6nws @aivetal oto napakdw napdadeyua

>>> reverseList([ 1,1, 2,3,5,8,13,211])
[21,13,8,5.,3,2,1.,11]

Anavinon

# 10s 1ponos
reverseList( L ):
reversed =[]
iteminL:
reversed = [item] + reversed
reversed

# 20s 1pONos
reverseList2(L):
reversed =[]
i in range(len(L)-1, -1, -1) :
reversed.append(L[i])
reversed
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Apactnpidétnta 17.

Na ypduete, o€ Python, éva npdéypappa 1o onoio, dedopévns pia Niotas aképaiwy
apiBuwv, Ba diaxwpilel tous apiBuous os dUO vées AIoTES, pia yia tous Beukous
Kal Jia yio Tous apvnukous.

Andvinon

splitbySign(L):
positives = |
negatives = |
number i1 L:
number >0 :
positives.append(number)
number <0 :
negatives.append(number)
positives
negatives

# 20s tpénos
splitbySign2(L):
positives =[]
negatives = |
number i1 L:
number >0 :
positives = positives + [number]
number <0 :
negatives = negatives + [number]
positives

negatives
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Apaotnpidtnta 18.

Y1a endpeva napadeiypata Nnpoonabnote NPWIa va PJaviéwete U Ba epeaviotel
LETA TV print() Kal énerta ekteN€oTe Tov KWIKA OTo Npoypappatoukd nepianiov
IDLE Python.

alist=['a','b’,'c','d"]
ch="
i in alist:
ch +=i
ch
# Tunwvel tov apiBud twv otoixeiwv tns Aiotas

list1 =['a','b’,'c']
i = 0
s1=""

ch i1 list1:

i +=2

s1=s1+i*ch

st

# Tunwvel pia cupBonfooeipd nou nepiéxel SUo Popés 10 NPWTO
# otoixeio tns Aiotas, 4 popés 1o HeUteEPO Kal 6 POPES 1o TPito
#otoixeio tns Aiotas
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Apaotnpiotnta 19. X1ifa - Oupd

Na uAdonoimoete ts napakdtw Aertoupyies s douns debopévwy “Xtoifa” ou-
unAnpvovtas katdninAa us ocuvapthoels. Bupioupe 6u otn otoifa n wbnon
Kal n anwbnon yivovtal and 1o éva akpo tns Aiotas. MNopeite va xpnaolpgonoinaoete
us peBoédous append, pop tns Aiotas kai tn cuvaptnon len.

Andvinon
push(stack, item) : isEmpty(stack) :
stack.append( item) len(stack) == 0
pop(stack) : createStack() :
stack.pop() []

Apaotnpidtnta 21.

Na ypdyete, og Python, éva npdypappa, 1o onoio Ba SiaPdadler apiBuoUs péxpl va
606¢i 10 0 kal otn ouvéxela Ba epavicel Tous apiBuous otnv avtiotpopn oelpd
andé auth nou tous d1aPace, pe tn xpnon otoifas.

Anavinon

number = input(" Awoe évav apiBud ")
stack = createStack()
number !'=0:
push(stack, number)
number = input(" Awoe tov endépevo apiBud )
isEmpty( stack ) :

pop( stack )
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Apaotnpidtnta 22.
Na dwoete tnv uAonoinon s dopns dedopévwv oupd.

enqueue(queue, item) : isEmpty(queue) :
gqueue.append(item) len(queue) ==0
dequeue(queue) : createQueue() :
queue.pop(0) []

2N OUVEXEID va YPAYETE éva Npdypappua to onoio Ba diaBadel apiBuous péxpl va
600¢i n uph None kal Ba tous anoBnkevel os pia oupd. Metd, Ba tous e€dyel and
v oupd kal Ba tous anoBnkevel og pia otoifa. Apou tonoBetBouv 6Aol otn
otoifa, Ba tous anwbei kal Ba tous eppavicel évav — évav otnv 086vn. Ti napatn-
peite; Ti Katapépate pe tov napandvw afyépiBuo;

Andavinon

number = input(" Awoe évav apiBuo ")
gueue = createQueue()
number
enqueue(queue, number)
number = input(" Awoe tov endpevo apiBuod ")
stack = createStack()
isEmpty(queue) :
push( stack, dequeue( queue ) )
isEmpty( stack ) :
pop( stack )
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(L0 VAo BB Epappoyés o€ YyAwood NpoypappaticjouU
HE xphon API

To ke@dnalo auto ival ektds dIdakTéas - e€gtaotéas UAns.

KE®AAAIO 10 J:{elo/ITX I T IVEAANY;

To ke@dnalo auto ival ektds dIdaktéas - e€gtaotéas Uans.
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Kep. 11: AVUKEILEVOOTPEPNS MPOypauuatiopos

L IOVVVAN o B B N Avukelpevootpepns MNMpoypappatiopds

N\Uosis Apaotnpiothtwyv BifAiou MaOnth

Apaoctnpiétnta epnédwons napaypdeou 11.2
Aivetal n napakdtw kAdon:

class Car:

__init__ (self, make):

self.make=make

self.speed = 60
speed_up(self,speed):

self.speed = speed

"l am driving at a speed"”, self.speed, "km/h"

turn(self):

“l am turning ... "

1. Molos ival o kataokeuaotns (constructor) tns kAdons;

2. Na kataypdyete us 1616tntes s kAdons kar us peBddous s, kabws kar s
EVEPYEIES MOU NPAYUATONOIoUV.

3. Na npoaobBéoete us 1016tntes color kal year nou Ba avunpoowneUouy avtiotoixa
10 XPMPa Kal 10 €105 KuKAo@opias Tou autokivhtou kal Ba apxikonolouval
OTOV KATAOKEUAOTN.

4. Na andd&ete tn péBodo turn, €101 ote va OExeTal ws NAPAPETPO Pia cupPo-
dooeipd nou opilel av 1o autokivnto Ba otpiyel apiotepd h OeCId.

5. Na dnpioupyhoete ta napakdtw ouypidtuna s KAGons:
|. Avukeiyevo pe dvopa convertible kal pdpka “bmw”, xpdpa “uavpo” kai

€1os kukdo@opias “2013".
II. Avukeipevo pe dvopa sedan kar papka “toyota”, xpdua “KOKKIVO" Kal €105
kKukAo@opias “2009".

6. Na kanéoete v katdNAnAn péBodo, wate 1o avukeipyevo convertible va otpiyel
oeia.

7. Na kanéoete tnv katdnAnAn pébodo, MOTE 1o avukeiyevo sedan va Tpéxel Pe
90 xif/wpa.
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Anavtnosis

1. O kataokeuaotns (constructor) tns kAdons €ival n pébodos __init (self,
make), 0 onoios dnNIoUPYEl TO AVUKEIPEVO Kal APXIKOMOIES TS 1816TNTES ToU.

2. 16i6tntes tns kAdons Car: make, speed
MéBobol: 1) speed_up(self,speed): bivel uph otnv 1616TNTa speed TOU AVTIKEIUEVOU
Kal eggavicel otnv 086vn 1o phvupa «l am driving at a speed»
KAl TN OUVEXEID, EJPaViCel tnv Tpn s 1616TNTAS TOU AVTKEIPEVOU
akofouBoupevn and to phvupa «km/h»
2) turn(self): eppaviel otnv 086vn 10 phvupa «lam turning ...»

3. O kataokeuaoths tns kAdons anndlel ws €ENs:
__init____ (self, make, color,year):
self.make=make
self.speed = 60
self.color = color
self.year = year

4. turn(self, direction):
“l'am turning ... ", direction

5. 1. convertible = Car("bmw", "black",2013)
Il. sedan = Car("Toyota","red",2009)

6. convertible.turn("right")

7. sedan.speed_up(90)
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Apactnpiownta eunédwons napaypagou 11.4

e [Moigs givarl ol 181dtntes tns kAdons Student;

e Anpioupynate otypiétuno s kAdons Student pe évoua “Midavvns” kai taén “B”.

* [ws Ba eppavioete TS IBIOGTNTES TOU CTUYMIOTUNOU NoU dnPIoupyNoate Oto Npo-
NYOUUEVO EPWINUQA;

* Na opioete unokAdon Teacher tns kAdons Person n onoia, ektés and to évoua,
Oa éxer eninAgov us 1616TNTEs kAAdos (field) kal xpovia unnpeaias (years).

® Anpioupynote ta napakdtw ouypiétuna s kAdons Teacher:
o Zuypiétuno pe évopa “Avactaciou”, kAado “MEO2” kal xpévia unnpeaias “11".
o Yuypiéwno pe évopa “Manaxphotou”, kAddo “MEO3” kal xpdvia unnpeacias

“16".

Andvinon

e |di6tntes tns kAdons Student: _name (nou tnv kAnpovopei and tv kAdon
Person) kai classatt
e student1 = Student(“Tidvvns”,"B")

. student1._name
student1.classatt
. Teacher (Person):

__init__ (self, name,field,years):
super (Teacher, self). _init_ (name)
self field = field
self.years = years
¢ teacher1= Teacher(" Avactaciou ","TE02",11)
teacher2 = Teacher("lNManaxpnotou ", "MEO3", 16)
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Apaoctnpiowntes ([apaypdpou 11.5)

Apaotnpidétnta 1

Na opioete kAdon pe dvopa Akeraios n onoia Ba éxel tnv 1BI6TNTA timi Kal us
napakdtw peboédous:

|. Anathese_timi(timi), n onofa 6a avaBétel uph otnv 1616TNTa TOU AVUKEIPEVOU.
II. Emfanise_timi(), n onoia Ba p@avidel tnv tpn s 1I616TNTAS TOU AVUKEIYEVOU.

21 ouvéxela, va dnpioupyhoete otypidtuno tns kidons Akeraios pe dvopa Artios

Kal va XpNOoIPJonoINCETE Us napandvw peBddous yia va 6woete tnv uph 14 otnv
1616TNTa TOU QVUKEIPEVOU Kal va TNV EUPAVIOETE.

Evbéeikukn AUoN

Akeraios :
__init__ (self):
self.timi=0

Anethese_timi(self, timi):
self.timi = timi
Emfanise_timi(self):
self.timi

Artios = Akeraios()

Artios. Anethese_timi(14)
Artios. Emfanise_timi()
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Apactnpidtnta 2

Na opioete kAdon pe dvopa Student n onoia Ba €xel Tpels IBIOTNTES: pia yia Tov

apIBuG UNTPWOU, Wid yia TO OVOUATENWVUHO Kal Pia tous Babuous os 8 pabhuata

(nivakas).

Enions, va opioete us napakdtw pebddous tns kAGons:

® Mia péBodo yia tnv avaBeon TPV ots 1I816TNTES EVOS AVUKEIPEVOU.

e Mia pgBodo yia v epPpavion Twv TPV TwV I01I0TATWY EVOS AVUKEIUEVOU.

e Mia p€Bodo yia tov unodoyioud Kal v ENICTPoPh Tou pécou 6pou Babuonoyias
ota 8 pabnuara.

2IN OUVEXEID, aPoU opioete éva auypidtuno s kAdons Student e évopa Chris,

Va XPNOIPONOINCETE Us napandvw peBodous yia va dMOETE UPh ous ISIGTNTES ToU

QVUKEIPJEVOU, VA EPPAVIOETE TS IO1IOTNTES TOU AVUKEIJEVOU KAl va UnoAoyioETe 10

Léoo 6po Babuonoyias tou.

Evbeiktikh AUon

class Student:
__init__ (self, AM, name,grades):
self AM=AM
self.name = name
self.grades = grades|:8]
Emfanise_times(self):
"AM: ", self. AM
"Name: ", self.name
"grades: ", self.grades
Ypol_MO(self):
sum=0
i in range(len(self.grades)):
sum = sum + self.grades]i]

sum/len(self.grades)

chris = Student( 209, “Chris”,[14,16,18,19,12,20,17,20])
chris. Emfanise_times()
chris.Ypol_MO()
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N\Uosis Apaotnpiothtwy Terpadiou Epyaciwv Mabnth

Apaotnpiétnta 1

Na ufonoinoete t dopn dedopévwv “Xtoifa” ws pia kAdon, aglonoimvias us
TEXVIKES TOU QVUKEIJEVOOTPEPOUS MPOYPAPUATIoHOU.

Anavinon

class Stack :
__init__ (self):
self.items =[]
push(self, item) :
self.items.append( item )
pop(self) :
self.items.pop()
isEmpty(self) :
self.items ==[]

Na udonolhoete v epappoyh Aviotpo@n apiBuw@v -nou NEPIYPAPETal otnv Napd-
ypago 8.3 tou BiBniou Mabnth- xpnoIUoNoIMVTAs TNV AVUKEIHEVOOTPEPH €kdOON
ns otoifas nou udonoinoate. Moles dlapopés napatnpeite avapeoa ous duo
udonolnaels; MNMola npoupdte €oeis kal yiat; Mola péBodos tns kAdons Stack éxel
UMNOKATAOTNOEl Tn ouvaptnNon createStack;

stack = Stack()
number = int( raw_input(*number = "))
number !=0:
stack.push( number )
number = int( raw_input("number = "))

stack.isEmpty() :
number = stack.pop()
number
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H Baoikh diapopd éykeital oto yeyovos ot 1o avukeipevo otoifa Sev eival napd-
peTpos otnv kAnon anid xpnaoiponolgital o cuponiopds pe v tedeia. M.x. avt
yia pop( stack ) ypapoupe stack.pop() .

¥tn B€on s createStack undpxel NAov 0 KATAOKEUAOTNS TS otoifas pe 1o dvoud
s (Stack).

Apaotnpidotnta 2.

Na opioete tnv kAdon Student n onoia nepiéxel ta napakdww Sedopéva:

e 10 6voua Tou pabnth (name)

e pia Aiota pe tous Pabuous tou pabntn (grades)

® pia petaPAnt kAGons n onoia PETPAEl NOOA aVUKEIUeVa undpxouv KABe ouyun
(students_count) kai us napakdtw pebodous:

® Kataokeuaoths (constructor) avukelpyévawy tns kAdons pabntis (_init_ )

e cuavilel phvupa “kaAnpépa” kal 1o vopa Tou pabntn

e unonoyicel kal ENICTPEPEI T0 PECO 6pOo Twv Babudyv Tou pabnth (average)

* ep@avilel 10 neplexdPevo s PetaBnths nAnBos_uabntwv, dnladh eival pébodos
kAdons kal pnopei va kANBei kal pe 1o dvopa ts kAdons.

21N OUVEXEID VA YPAYETE €va NPOYPAPHA TO Onoio:

1) Anpioupyei 5 avukeipeva student pe otoixeia cuppabntv oas.

2) AnoBnkeUel ta avukeipeva autd os pia Aiota.

3) Alatpéxel tn Aiota Kal eugavidel 1a ovopata 60wV €XOUV JECO Opo navw and 18.

4) Eugavilel 1o évopa tou pabnth pe to peyadutepo Péco 6po.

Anavinon

Student :

students_count =0

__init__ ('self, name, grades ):
self.name = name
self.grades = [] + grades # 6£Aoupe avtiypago tns Aiotas
Student.students_count += 1

printinfo( self ):

"Kadnpépa ", self.name
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average( self ):

s=0.0
grade i1 self.grades :
s += grade

s / len(self.grades)

print_students():
Student.students_count

students =]

students.append( Student("Euyevia”, [18,17,18,20]) )
students.append( Student("Natadia”, [13,15,16,13]))
students.append( Student("Ané€avopos”, [18,17,18,20]) )
students.append( Student("Anpntpns”, [9,12,13,11]) )
students.append( Student("Anpntpa®, [16,17,19,20]) )

max_grade = 0.0
student " students:
grade = student.average()
grade > 18:
student.name
grade > max_grade :
max_grade = grade
max_name = student.name

"O pabntns pe 1o peyanutepo Pabud sivai o/n *,
max_name

Stack :
self.items.pop()

isEmpty( self ):

self.items ==[]
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Apaotnpidtnta 3.

Na oxedidoete kal va udonoiNoete pia 1gpapxia kAGoswy, 6nou ol KAAoels Te-
pdywvo (Square), KukAos (Circle) kal OpBoymvio (Rectangle) kAnpovopouv and
v kAdon Ixnpa (Schema). Na opioete 6Aa ta ebopeva kar us peBddous nou
Bewpeite anapaitnta yia kGBe kAdon. K&Be kAdon npénel va éxel kail pia pébodo
EpRadd (getArea) nou Ba unonoyilel kal Ba eniotpépel 1o ePPaddv Tou avtiotol-
XOU OXNPATOS.

Anavinon

math
Schema :

area( self):

Square( Schema) :

__init__ (self, length):
self.side = length

getArea( self ):
self.side * self.side

Circle( Schema) :

__init__ (self, length):
self.radius = length

getArea( self):
math.pi * self.radius * self.radius

Rectangle( Schema) :

__init__ (self, xsize, ysize):
self.length = xsize
self.width = ysize
getArea( self):
self.length * self.width
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Apactnpidtnta 4.
Aivetal 1o napakdtw npdypappa og Python:

Teacher:
count=0

__init__ (self, name, subject):
self.name = name
self.subject = subject
Teacher.count += 1

displayCount(self):
"All Teachers ", Teacher.count

displayTeacher(self):
"Name : ", self.name, ", Subject: ", self.subject

godel = Teacher("Turing"”, "Logic")

dijkstra = Employee("Dijkstra", "Computer Science")
godel.displayTeacher()

dijkstra.displayTeacher()

Teacher.displayCount( )

Na KataypAayete:

1) Tov Kataokeuaoth s kAdons
2) us 1016tntes tns kAdons

3) us peBddous ns kAdons

4) 1a ouypiétuna K& kAdons.

Anavinon

1) To pbéio tou kKataokeuaoth tns kAdons tov naidel n _init_
2) O11616tntes ns kAAons ival subject, name yia k&Be avukeipevo kal count yia
onn v kAdon.
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3) O1 yéBodoi tns kAdons eival ol displayCount, displayTeacher.

4) Ta ouypiétwuna wns kAdons Teacher eival to godel kai tns kAdons Employee 10
dijkstra.

Na onpeiwBei 6u 1o yeyovos nws n kAdon Employee dev opietal o€ autd 1o apxeio,

bev ennpedlel kaBdAoU v andvinon Twv EpWTNPATWY.

Apaotnpidétnta 5.
Aivetal 1o napakdw npdypapua:

Customer:
#’Evas neddns pe kataBeukd Aoyaplacud o€ pia tpdneda.
# O1 nendtes éxouv us Napakdatw 1616TNTes:
# name: 6vopa tou neAdtn
# balance: 1o unénoino tou Aoyapiacpou tou neddn.

__init__ ( self, name, balance = 0.0 ):
# eniotpépel éva avukeipevo tns kAdons Customer
# pe dvopd name kai apxiké unénoino 0.0
self.name = name
self.balance = balance

withdraw(self, amount):
# Eniotpégel 1o véo undnoino tou Aoyapiacpou Petd tnv
# avannyn tou noocou *amount*

self.balance -= amount
self.balance

deposit(self, amount):
# Eniotpégel 1o véo undnoino tou Aoyapiacpou Petd tnv
# katdOson tou nocou *amount*
self.balance += amount

return self.balance
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Na ypduyete eviones nou va kdvouv ta €€ns:

1) Na &énpioupyouv duo avukeipeva ts kAdons Customer, John kai Mary.

2) Na yivetal katdBeon tou nooou 1400 eupw oto Noyaplaoud tou John.

3) Na yivetar avadnyn 300 eupw and 1o Aoyapiaopd tou John.

4) Na yivetal avainyn 400 gupd and to Aoyapiacpd s Mary.

5) Extenéote 10 ofokAnpwpévo npdypappa oto nepiPdnnov tns Python kal pe-
Aethote ta anotedéopata.

o — — ~—

Anavinon

John = Customer("John")
Mary = Customer("Mary")
John.deposit(1400)
John.withdraw(300)
Mary.withdraw(400)
John.balance
Mary.balance
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(Lo VV\[e B VA Elcaywyn otnv Ynonoyloukh IKEYN

To ke@dnalo auto ival ektds dIdaktéas - e€gtaotéas uAns
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