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Eicaywyiké onpgiwpa

Ayannté pabntn,

To TeUX0S MOU KPATAS OTa X€PIa 00U NEPIEXE] EVOEIKTIKES AUOEIS TwV 6pacTNPIOTNTWY
tou BiBAiou oou «lMpoypappatopds 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. EEanfou éva anyopiBuiké npdRnnpua, os
OPKETES NepINTOoEls, unopei va AuBei pe noAdoUs S1apopeTKOUS TPONOUS. APKE(
n AUon nou tefikd BPNKeS Kal NPOTEiVEIS, va Unopei va tekunpiwBei, anid kai va
enannBeutel ws npos tnv opBéTNTd tns. Evas 1poénos enafnBeuons ival, divovias
BIAPOPES XAPAKINPIOTKES TUPES WS €/0060 otov afydPIBUO Kal OTN CUVEXEID EKTE-
Awvrtas tov, va divel otnv €6060 ta avapevopeva anotenéopata os eUAoyo Xpovo.
Eninpdobeta, os pia ouyxpovn yAwooa npoypappatopou ol AUoEls ynopei va
dlapEpouv Kal ws Npos 1o Nws ekppadovial. Ln yAwooa npoypappatopou Python,
o any6piBuos nou AUvel éva NpoPANUA UNoPEl va ekPPAOTEl pe SIapopeTKoUs
1POMNoUs, akoAouBwvTas Ts HUVATOTNTES MOU PAS MAPEXOUV Ol CUVTAKTKOI KAVOVES
NS CUYKEKPIPEVNS YAMOOoas Npoypaupatopou.

Yus evoelkukés NUoels nou akoAdouBouv Kal ous endpeves oeides, kataBAnOnke
npoondbeia ote 0 KWIKAS TOU NPOYPAPKATos, Nou eKPPAdel tTnv evoeikukh AUon,
va givar katavontés Kal euavayvwaotos xwpis va e€avidei us duvatdtntes diapo-
PEUKNS dlatunwons pias ShAwons N ékppaons nou pas divel n yAdooa Python.
EninpéoBeta éxovias ws okond va avadeixBei kupiws n afyopiBuikh Avon tou
npofnnpatos, n onoia anotenei kail 1o Bacikd okond tou pabnuatos, ol AUCEIS Nou
napouaiadovtal aglonololv éva noAU NePIOPICUEVO apiBud anAmv cuvapThoewy
Kal ueBddwv, ané to niouoio clvono nou diabétel n yAwaooa Python, pe us Baoikés
evowpatwpéves BIRNI0BNKeS ts Kal to onoio npoodokoUpe Ot Ba €Xel KATAKTNOE]
¢vas pabnths s " EMAA pe v odokAnpwaon tou Topga MANPOQopPIKAS.

H aflonoinon tou teUxous autoU pnopei va eniteuxBei pe tnv opBN xphon tou.
Mpiv peAetnoels v nNpoteivopevn evdeikukn AUon, Ba Npénel va €xels Npoona-
Bnoel pévos oou N oe ouvepyaoia pe pia opdda ocuppadbnt@y ocou, va PPeEls
bikN oou AUoN — andvinon otn 6pactnPIOTNTA - AoKNON. L€ Kauia nepintwon dev
NPOTEIVOUE Va TO XPNOIYOMNOINGEIS yia va anootnBioels us €toiues AUCEIS N yia
va avatpégels yphyopa otn npoteivouevn Auon pe v npwtn duokodia nou Ba



avupetwniosls, npoonabvias va AUoels us dpaotnpidtntes tou BiRAiou pabnth
kal tetpadiou epyaoias. Auto Ba €polale oav va Alvels éva otauponego oe Eva
nep1odikd avuypdovias apeoa us AUoels nou cou divel otn tedeutaia tou ognida.
Ma t61€ Ba €kaves eEdoknon otn ypah Kal ofyoupa Oxi 0TOV NPOYPAUUATIoUO.
Enopévws, oou npoteivoupe va avatpétels yia BonBeia n enadhBeuon oto teu-
X0S AUTO, aPOU EXEIS NEIPAPATIOTEl APKETN WPA yia va avakaAuyels tn AUon tou
npoPAnpatos. MeNETVIas otn CUVEXEID, AV XPEIAOTES, TNV Npotelivopevn AUon,
Katavowvias U KAvel o Npotelivopevos kwdikas, Ba kticels otadlakd us anapai-
NTES YVWOEIS yid va AUvels napopola npoPAnuata. H eniyovi oto va Ppel kaveis
I AUon evos adyopiBuikou npoPAnpatos ival Bacikh diadikacia yia va pdbel
va npoypappatiel tous unodoyiotés. EE dndou, as pn Eexvdaue kar tn xapd nou
aloBavopaote 6T ta Katapépape, étav Bpoupe tn Auon evéds NpoPAnpatos Petd
ano koéno kal pwvaloupe «TO BPHKA!».

«EYPHKA, EYPHKA!», 6nws Agyetal 6u avapmvnoe o apxaios EAAnvas MaBnpa-
ukos, Guoikés, Mnxavikds Kal epeupEtns Apxiyndns, dtav avakdnuye Petd and
noAU xpdvo Kal KOMOo T yvwoth Apxn NePi tns Gvwons.

Av xpelaotei va avatpégels otnv evoeikukn Auon, yiati buokoneleoal va katandpels
ns npénel va Eekivhoels, diaface pia popd akdun v ekpdvnon kail BePaidoou
- onpegiwoe u (ntd n doknon. Metd, oou npoteivoupe va Sgis tnv apxn POvo s
npotelvépevns AUONS Kal va Npoonabnoels th cuvéxela Pdvos oou. Evandakukd,
pnopeis va &eis tnv npotelvopevn AUCN Kal va NnpoonabnoEls va tny eKTeAE0EIS OTO
Xapt, ypapuh npos ypapun, pe diagopeukd dedopéva yia va katavonoels kanutepa
™ Agitoupyia tou npotelvépevou kwdika. MpolnoBeon gival va €xels kKatavonoel T
oou {ntdel 1o NnpéPANpa h n dpactnpIdINTa Kal va €xels unonoyioel NPWa, noia
Ba €ival ta anoteNéopata e ta ouykekpipyéva dedopéva nou dokIPadels, WOoTe va
EEPEIS T va NEPIPEVEIS WS aNOTENEOPA PETA TNV eKTEAEON TOU NPOYPAUKATOS. XN
OUVEXEIQ, aV XPeIaotel pnopei va nAnktponoynoels tov kwdika otov unodoyiotn,
ot0 npoypappatotkd nepiBannov tns yAmooas Python kal va enadnBeloels ta
anotenéopata pe tn BonBeia tou Sigpunveuth. H diadikaoia tns penéns cou pno-
pei va BewpnBei odokAnpwpévn, av pnopeis va AUoels napépola npofAnpata pe
UIKPES TPOMOMOINCEIS, OTOV KWOIKA Tou NPoypapuatos.

To pyéBnpa tou Mpoypappatopol Ynonoylotwy éxel éva nonu 181aitepo Xxapaktn-
ploukd: pnopeis pad pe tov unonoyioth, pe 1o 61ké oou pubuod va pabaivels kal
va enannBeuels us AUOEIS 0ou e To OIEPUNVEUTA TNS YAMOOAS NPOYPAUUATIoUoU.
MpoonaBvias va dnpioupynaoeis tov katdndndo kmdika yia va AUCEIsS 1a npo-
telivopeva npoPinuata tou BIBAiou cou, PNopeis va NeEIpapatoTels pe tn yAmooa



npoypappatuopou Python, va avakaduyeis s Sikés oou AUOEIS, va TS YPAYEIS O
KWSIKa Kal va KAVEIS Tov unofoyioth va Ts eKteel, ENIoTPEPOVTAs oou otnv 08évn
1a avapevopeva anoteéopata. H avantuén epappoydv o unofoyiotes Oev ival
uia atopikn diepyacia. MoAAés popés, akdUa Kal ol EUNEIPOI MPOYPAUUATOTES
unonoylotyv xpelddetal va ouvepyaotouy, va aviadidd&ouv andyels Kal eUneipies.
Eival 161aitepa xpNolPo va «KTioegIs» O ouvepyaoia Pe pia opdda cupuabniov
oou ™ Avuon twv npoPAnudtwy. Oco pabaivels otadlakd va npoypappatiels
tov unodoyloth, oo Ba anodapBdvels tn povadikh aioBnon nou cou xapicel o
npoypappatopds unoAoyiotwy: T xapd va dnuioupyeis Aueoca ektenéoiua épyal.
Ma va 1o enitUxels auto xpelddetal unopovn, XpOvos Kal ENIPoVN. Znuavukn ival
N ouvepyaoia Pe Tous ouppadntés oou, anid kal n kaBodhynaon, Grou XpeIaote,
and tov kabnynth cou. Me tn ceipd pas edniCoupe, étav diabétels xpovo, va
LNV NEPIOPIOTEIS 0TS NPOTEIVOPEVES HpaatnPIOTNTES Tou BifAiou Mabntn kal tou
Tetpabiou Epyaoias, addd va dnpioupyeis otadiakd ta dikad cou €pya, AUvovias
kal dAda napoépola npoPAnuata pe us duvatdtntes GUECOU NEIPAPATOPOU Kal
avatpo@oddtnons, nou cou divel To oUyxpovo Npoypappatotkd nepiBaniov ins
yAmooas Python.

Ta pénn tns ouyypaikhs opdadas

Inpeiwpa

To napoév 616akukod uikd oxetiCetal pe 1o A.M.X. tou pabnpatos Mpoypappatouos
ANX_Topga_MAnp_EMAA (2015) kai 1o oxeukd Qpondyio Mpoypappa (QM_Ma-
Onpdtwv_EMAA, 2015).

H 6An avantuén kal twv tecodpwv BiAiwy tou pabnpatos (BM, TEM, BK, Auoceis
pabntn), éyive xwpis apoiPn.

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

Y10 Keipeva tou napoévios unikou kal yia Adyous andonoinons kar yn didonaons
NS NPOooxns, xpnalponoleital 1o 6eUtepo NANBuvkd Npdowno, kaAuntovias
Kal ta 6Uo yévn.,



Fevikés obnyies pabnpatos

H gidocogia tou pabnpatos

O1 bpaotnpidtntes nou Givovtal oo oto BifAio MaBntn (BM) oo kai oto Tetpadio
Epyacias MaBnth (TEM), akofouBouv pia digpeuvnukh/avakanunukh Npooeéy-
ylon, cUP@WVaA HE TNV onofa ol HaBntés KataktoUv tous SI6aKTKoUSs aTdXous Tou
paBnuatos péoa and Tous avaykaious NEPAPATtopPoUs PE 10 NPOoyPAPPatiouko
nepiBanov.

Ye OMes us aoknhoels-dpaotnpidtntes ol anyépiBuol diatunvovtal otn yAhaooa
Python.

H yAdooa npoypappatcpou Python xapaktnpiletar and tv nAnBmpa evioNdv/
ouvapthoewv kal BiBAI0BNkwV nou Siabétel yia tnv avuyetonion noikidwv npo-
BAnudtwy. O1 aoknoels kal §pactnpIdTNTES Nou undpxouv oto BM, oto TEM kail
oto BiBAio KaBnynth (BK), pnopouv va AuBouv pe xphon twv evioAmV nou nepi-
éxouv ta oxonika BiRAia Mpoypappatousds Ynodoyiotwy Kal MNpoypaupatopés
s B’ kai ' té€ns avtiotoixa. Etol, o pabnths npénel va yvwpiel Kal va pnopei va
XPNOIYOMOINCEI TS NAPAKATW CUVAPTACEIS kal PeBGOOUS 01 Onoies avapépovial os
autd.

EvOeIkuKa:
F'evikés ouvapthoels: len, range, type, id, input, raw_input
Metatponés tinwv: str, int, float, list, bool
Ma6npaukés ouvaptnaoels: abs, pow, divmod, math.sqgrt
MéBoboi 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 €va apxeio kai list pia diota.

Zkonds Tou Yabnpartos gival n avantén s afyopiBuIkns kal unoAoyIotKAS OKEWNS
ToU pabnth pe 6xnpa tn yAdooa Python kal 6x1 n og BaBos ekudBnon ts Python
e 6Aes TS SuvVaTOTNTES MOU Eival EVOWPATWUEVES OE AUTAV A NAPEXOVIAIl EOW TWV
BIBAI0BNKWVY Nou pnopei va Ppel Kal va xpNolPonoiNCEl KANoIos. e eknaldeUTIKO
nepiBannov, n eniduon pias doknons Kail 0 TPOMnos e tov oroio, PTdvel o pabntns
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otn Auon, €xel oAU ouxvd NepIocdTEPN onpacia and 1o tedikd anoteéAecpa s
Auons. MapadAnia, dev npénel va ayvonBei éu kGBe eniotnpoviké opBn Auon
eival anodektn, epdoov ouvadel 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 dwaooupe. H opioBetnon
auth pnopei va yivetal €ite anod v ekP@vVNoN s AOKNONS €ite NPOPOPIKA anod
tov eknaideutko, av n doknon AUvetal péoa oty taén ws dpaotnpidtnta. Evoel-
Kukd: o eknaideutikds pnopei va enektabei otn Sibaokania Tou Kal va enitpéyel
N Xphon ouvapthoewy Kal peBddwv nou dev avagépovial ota oxonikd BiRAia
s B’ kar " 1é€ns, 6nws ol sorted, reverse, max, min, sum, avg, yéBodos join
K.G., h avtiBeta, va anayopeloel tn xphon dAfwv ouvapthoewy (eKtos oxoAIKmV
BiBAiwv) N akdpa kal kanolou teAeoTtn, 6Nws yia Nnapddelypa tou teeoth in, o
onoios Bewpeital yvwotos.

Inpavukés Mapatnpnosis:

* H ¢ékdoon tns Python nou xpnaoiponoieital oto ydBnpa €ival n 2 kai nio ouyke-
Kplpéva onoladnnote petayeveéatepn ékdoon tns 2.7.10.

e Av Bénete va ypayete eAANVIKOUS XAPAKTNPES PEOA O€ £va NPOYPAUHA -EITE WS
oxonia eite ws aneapIBunukd- Ba npgnesl n NPWN ypapph tou apxeiou python
va gival n napakdaw:

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

* To nepIBdaniov npoypappatopou nou npoteivetal, ival to IDLE nou ouvodeuel
v Python 2 kail ye autd cuppvel Kal 0 XpWPatopos Tou KOOIKA oTo Napdv
unikd. Mnopeite va xpnolyonolnoete dpws kal dAda nepiBaniovia, 6nws eival
yia napdaderypa to PyScripter.

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

Inpeiwvetal 6u nodnés aoknoels, €161kd tou Tetpadiou Epyaoicv Mabntn, éxouv
napépola doph pe authv nou tnpeital otnv Tpdnela Sepdtwv AlaBabuiopévns
Auokonias, yia 1o paBnua Eicaywyn ous ApxEs tns emothuns twv H/Y B' TEA/
EMAA yia AOyous CUVEXEIAS KAl OUOIOUOP(Ias.



Napawnpnoseis yia us AUoEls twv dpaoctnpiothtwy (nou akodouBouv)

Xe 6nes us Spaotnpidtntes/acknoels anid kal énou dnteital va el0axBei and 1o
nAnktpodylo pia Aiota avukelpévwy Xwpis va avagépetal 1o nANBos twv otol-
xeiwv nou Ba elcaxBouv, aNAd kar oUte KANoIo KPITNPIo IaKOMAS TNS €l0aywyNs,
LNopeite va Bewpnoete O n eloaywyh twv 6edopévwy otapatdel 6tav o xphotns
dwaoel tnv upn None.

Y€ KAMNOIES NEPINTOEIS XPNOIPONOIOUVIAl CUVAPTAOEIS XWPIS TNV avaduon tous
Kal auto yivetal 816t éxouv hdn opIotel o€ nponyoupeves 6paoTNPIGTNTES KAl 10!
annd avuypdeovtail Eavd. Ze pia tétola nepintwon, Ba npénel va avatpéEete otny
avtiotoixn dpactnpidTnta yia v avafutkn gop@n tns ouvaptnons, diadikaoia
nou dnnwote xapaktnpilel tnv enavaxpnoiponoinon Kwoika.

H xpnon s input yia tnv eicaywyh debopévwy, Oev anokAgiel tnv eloaywyn
angapiBunukav. lNa va yivel dpws, owotd Ba npénel autd va nepikieiovial o
eloaywyiké (quotes), dnws akpIPws avagpépovial kal péoa otov Kwoika. Etal,
av yia napdadelypa Bénoupe va dwaooupe 1o dvoua Topéas Nanpopopikns, Ba 1o
dooupe ws eEns: “Topéas MNAnpopopikns”.

Av B¢doupe va ypdyoupe pia noAu peydnn eviodn o€ NEPICOOTEPES and pia
yPaupEs, tote XpnolponoloUue 1o ouuPBono \ .
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Meépos I. EuBdBuvon oe Baoikes vvoies

L LOVVVA[e B Ané 1o npoBAnpa otnv avantugn
adyopiOuou

To kepdnaio autd eivar ektds didaktéas kal e€gtaoctéas UANs kal Oev anotenei
avukeipevo autoteAoUs E€taons.

L0V VAV e BV Avantu§n npoypdappatos

To kepdnaio autd eivar ektds didaktéas kal egtaoctéas UANs kal Oev anotenei
avukeipevo autoteAous E€taons.

O1 évvoles tou Bewpouvial yvwotés and tn B' tdEn kal pnopouv va xpnaolgonoin-
Bouv otn Alon dpactnplothtwy Kal AOKNOEWY XWPIs va anotefolv avukeigevo
autotedouUs eE€taons.
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Mpoypauuatiouds Yrnonoyiotwyv-A\Uoels AOKNOEwV

{0V V,V\[e Bl Baoikd otoixeia ylwoods NPoyPappatcpoU

EicaywyIko onpgiwpa

To kepdnaio auto eival evids bibaktéas-etaotéas UNns. Xto kepdnaio autd bev
undpxouv aokNaoeis- dpaoctnpidtntes oto BiBAio Mabntn.
N\Uosis Apaotnplothtwyv Terpadiou Epyaciov Mabntn

Apaotnpidétnta 1.

H andvinon otn 6pactnpIdtnNta auth, avapEéPETal oto Tetpddio
Epyaoias MaBntn.

Apactnpiownta 2. EEGdoknon oto nepiBannov IDLE/Python

Na avoi€ete 1o nepiBannov tou IDLE-Shell (>>>) kai va KAVeTe TS NAPAKATwW EVEPYEIES:
e [Anktpodoynote help() kal nathote ENTER. Ti kdvel auth n evionnh;

e [MAnktpondoyhote: keywords. Molo €ival 1o anotédsopa s evioAns autns;
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Meépos I. EuBdBuvon oe Baoikes vvoies

e [Anktpodoynote print. Alafdote npooekukd tn ouvtagn kar tn Asitoupyia s
evtonns (statement) print kai Byeite and to nepiBdndov ths BonBeias, natwvias
ENTER.

help> print

e Xpnolgonolihote tnv evton print yia va epgavioste otnv 08évn 10 phvupa:
Kafnuépa ginor uou, puonis yvwpioa to nepiBannov tou diepunveut IDLE. Mapa-
thpnon: va pn &exdoete va Banete eicaywyikd, 6nou xpeiadovial.

* Exel 61apopd av xpnolyonolnoete pova h dinAd eicaywyikd; Mnopeite va eki-
VAOETE PE povd eloaywyiké kal va kAgioste ye dINAg;

Oxi1, Oxi

e [Mapatnpnhote tnv 086vn tou IDLE. MNati kanoles evionés kal AECels eivar pe Oia-
POPEUKO XpWQ;

Yulnthote

e Na ypdyete pia anin ypapphn oxodiwy tns apeokeias oas, divovias npoooxn va
Eekivael e #. Ta oxoénia eival noAU xpnaolpa yia va TekuNPINOETE ToV KMOIKa 0as.

>>> # autd eival éva oxonio

17
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Apaotnpiownta 3. Tunol dedopévwy (EpwTNOEIS AVTICTOIXIONS)

Y€ nolo wno dgdopévwv otn yAhooad npoypaupatopou Python avtuotoixouyv ol
UPEs NS aplotepns othAns tou napakdtw nivaka; Na ouvdéoete katanAnAda us
UPES NS aplotepns otnAns Pe 1o owaotd tino dedopévwy s de€ids othans. Na
onpelwBel 6T NePIooOTEPES ano pia emAoyEs tns othAns A avuotoixouv o€ KAnola
ano us enidoyes tns othAns B.

zthAan A (Tipn) thAn B (Tunos dedopévawv)
1.-27 . ’
2 357 A. int (aképaia)
> el B. float (kivnths unodiactonns)
4. True .
5."432.12" . ,
6. ‘petapAnt’ . string (cupBoAooeipd)
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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Apaotwnpiownta 4. (Zwot6-Adbos). Aivovias évopa o€ pia petapAntn

Molo and ta Napakdtw unoYneia ovopata tns apiotepns otnAns Tou nivaka dev
gival anodektd ws dvopa petaBAntis. Inpeimote pe A (AdBos) autd nou niotevete
ou dev eival anodektd ovopata kal Pe ¥ (Xwotd) ekeiva nou nioteUete Ou eival
anodektd.

=

Ynowheia ovouata
x!b
Metavliti3

Metavliti+3
Kila 2

mikos_1
245

Tonoma

> | > >Mi> (> M >

Print

Aokipdote oto nepifdndov s Python va dwoete ws ovopata petaBAntav ta
napandvw, eNéyxovias s anavinoels 0as. XN ouvéxela, dikaloAoyNoTe Us ana-
VINOEIS 00s, anapiBuwvias tous Bacikous kavoves nou npénel va akonouBoupe
yla va dmwooupe éva dvopa o€ pia petaBAntn.

Andavinon

H andvtnon Bpioketal otnv napdypago 3.2 tou BifAiou pabntn

Apaoctnpidtnta 5. ERdaBuvon ous petaBAntés kal tinous 6edopévwy.

Na kataypdyete u nioteUete 6U Ba eppaviotel otnv 086vn PETA TNV EKTENEON TV
NaPAaKATW TWNPATWY Npoypapudtwy (Eekivhote and tnv apioteph othAn). Enann-
Bevote Us anavinoels 0as eKteAWVTas 1 npoypdupata pyéoa and to nepiBaniov
s yAwooas Python.
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A.

>>>x =35
>>>y =10
>>>xXx=X/y

>>> X

.................. T napatnpeite;

>>> 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

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

20
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BonOsia - anavtnosis:

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

Apaoctnpidtnta 6. Mpdaels

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

YInv aploteph othAn tou nivaka napouaiddetal pia npdén nou npénel va exte-
Aeotel otov unoAoyIoTA, XPNOIPJONOIWVIAS TO NPOypauuatotkd nepiBaniov tns
yAwooas Python 2.7.

Apxikd va cupgnAnp@OETE Tn peoaia othAn Ye ta anoteféopata nou nioteUete Ou
Ba gppaviotolv otnv 086vn tou unodoylioth Petd TNy ektéAeon tns NPagns. Ln
OuVéxeld, va enannBeUoete ta otoixeia Nou cupnAnpwodte, NANKIPoAoywVIas Kal
ektenvtas kaBe npdén Eexwplotd, yéoa oto nepiBdniov tns yAwaooas Python.

MNpageis Avapevopevo Anoténeopa otnv 006vn
XelpOypagpo anotéNeopa

15+ 2/2

5*(3+2)/10

15*2/3

15*2/74

15%2.0/4

2**3*3**2

8/4%2

11%3-2*2

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

BonBsia: 16, 2, 10, 7,7.5,72,0,-2,5
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Apaotnpiownta 7. Bpes 10 anoténeopa (Algpelivnon ekppacewv)
Aivovtal ol napakdtw ekppdoels o Python
A) (X+y)/(X**3+y**2+1)*z
Av x=2, y=3 kai z=1, nolo anotéAsopa Ba eppaviotei otnv 086vn tou unofoyioth;
EnaAnBevote tnv andvinon oas, nAnktpoAoywvtas d1adoxikd, oTo NPoypPapUatoU-
k6 nepiBandov ths Python, ts ekppdcels kar avukaBiotvias Us YetaBAnTES Pe Us
aVTIOTOIXES TPES Tous. Aikalonoynaote 10 anoténeopa Nou eggaviotnke otnv oBovn.
B) a+b*(a**c+c/2)**2
Av a=1 kal b=2 kai c=4, noio anotéAsopa and ta napakdw Ba eppaviotel otnv
006vn tou unoAoyioth:

a) 27 B) 19vy) 64
M) (X*y+x+2)**2+3**2
Av x=2, y=3, nolo anotédeopa and ta napakdtw Ba epeaviotei otnv 08évn tou
unofoyioth:

a) 109 B) 81vy) 36

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

Apactnpiownta 8. Tunol dedopévwv

Na dwoete S1adoxikd us Napakdtw evionés oto Sigpunveuth s Python kal va
e€nynoete 1a anoteféoparta.

>>>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 # ta eilcaywyikd dnAwvouv

oupponooesipd
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Apaotnpiotnta 9. Mpdacelis - Tunor dedopévwv

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

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

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

Apactnpiownta 10. NAoyikoi tefeotes (B€ua yia oulhtnon) Zulnthote otny 1aén

yia T xphon twv Aoyikwv Npdtewv not, or kar and, KaBs Kal yia Tous TeNeoTEs

ouykplions otnv kaBnuepivh {wnh Kal oTov NPoyPappatopéd unonoyIoUKMY CUCKEUWV.

Awote napadeiyyata ouvoéovias AoyIKES EKPPATEIS yia ToV EAgyX0 KABNPEPIVAV

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

Na yivel cu¢htnon

Apaotnpidtnta 11. Aoyikoi teAeotés kal nivakes aAnBeias
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
BonBsia

I= Oxi ioo / &1Gpopo | == ioo / tautiletal
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Apaotnpiotnta 12. Aoyikés npdéels

Na cupnAnpmoete tov napakdww nivaka aAnBeias

P Q PandQ | PorQ not P not P and not Q
True True True True False False
True False False True False &sz(:fil(: [?::ensm)
False True False True True False
False False False False True True

Apaotnpiotnta 13. AOYIKES EKPPATEIS

Mola n uph annBeias yia us napakdtw npotdoels (Weudns/False/0 - AAnBNs/True/1);
ZupnAnPWote apxIkA Tov Nivaka XeipOypapa. LN CUVEXela, OOKIJAOTE US NPOTACEIS
oto nepiBanniov tns Python kal cuykpivete Us anavinoels oas e ta anoteNéopata

nou Ba epeaviotolv.

XEI06YOADOS Anotéfdeopa
Ek@pdaosis un:ﬂgﬁo(pés nepiBanfovios
YIGH Python
1==1and0!=1 True
"test" == "test’ True
1T==10r2!=10or5==5 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
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Apaotwnpiownta 14. Tefeotés (Epwthoels avuotoixions)

Kavte us katddnnies ouvdeoels. Mpayte pe tn ogipd kdtw and tov nivaka tous
apiBpous s othAans A kal 6inAa tous to avtiotoixo ypduua tns othAins B, wote
va oxnpatidetal n owoth andvinon.

Ithin A Ithin B
1.* 0. XZxeolakos teNeotns
2. False B. Noyikés teAeotns
3.> y. ApiBunukos tefeotns
4. and 6. Ad@apiBuntkn tpn
5. length €. AoyIKN TUPh
6. "nAdtos” ot. Ovopa MetafAnths

Anavwnon: 1 --y, 2--¢, 3--q, 4--, 5--0t, 6--6

Apaoctnpidtnta 15. H evtodn print (statement)

Na 6woete Us napakdtw evionés oto diepunveuth tns Python kal va eEnynoete ta
anotenéopata. Ti cupnepdopata Bydadete yia tn Asitoupyia s print;

>>> 1,000, 000

100

>>> (1,2,3)

(1,2,3)

>>> 1,; 2,; 3;
123

>>> 1,2,3

123

>>> 1;2;3
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Apactnpidtnta 16. Mepioodtepa yia v evioAn print

Mnopeite va npoPAéyete ta anotenéopata v NAPAKETw evioAWY NPIV US EKTE-
Aéoete oto Sigpunveuth tns Python; EnannBelote us anavinoels oas péoa and
10 nepiBandov s

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. MetaBAntés

Na ypdyete og Python us avtiotoixes evionés nou enitedouv Us napakdtw AEoupyies:

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

® Mndeviopods tns petaPAntns number.

e AUEnon katd 1 s petaBAnths number.

e AUEnon tns petaPAnths number katd 50%.

e Aindaciaopés ns petaBAnths number.

e Na opiotei n petapAnth value=456.7 kal otn cuvexeia va opiotel n petaBAnth
value_square, NouU va NePIEXEl TO TETPAYWVO NS value.

e Na oplotei n petaPAnth pe dvopa logic nou va nepiéxel tnv upn False.,

Anavinon

name="Nikos", number=0, number=number+1,
number=number*1.5, number=number*2, value = 456.7,
value_square=value**2, logic=False.

26



Meépos I. EuBdBuvon oe Baoikes vvoies

Apaotnpiotnta 18. AvupetdBeon tpmv Yeta&l duo petaBAntiv

Na eEnynoete tn Aeitoupyia twv napakdtw Wnpdtwy kwdika oe yAwooa Python,
apxIkd tou uhpatos A' (apioteph otnAn) Kal TN OUVEXEID ToU THhpatos B' (6eCid
otAn). Ta Uo whpata kwoika enitefouyv Ty idla Asitoupyia;

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

a, b

Andavinon: To tuhpa A xpnoiponolei pyia BonBnukn petaAnth temp yia tn avu-
petdOeon twv tpwy. To tunpa B xpnaoiponoiel pia eowtepikn diadikaoia tns Python
nou enitpénel avupetdBeon pe v evionn a,b=b,a.

Apaoctnpiétnta 19

Na ypayete, o ywooa Python, npdypappa nou va d1aBadel to Phkos ts aktivas
evds KUKAOU Kal va TUN@VEl tn SIAPETPO, TO PNKOS Kal To epPaddv autou tou kKukAou.
BonBeia: H didpetpos tou kUkAou divetal and tov tino d=2-r, n NePiUeTpos and
oV Wno p=2-n-r (6nou n~3,14) kai 1o eyfaddv and tov wno E=n-r?.

Anavinon

math # BiBA10OAKN pe paBnpatkés 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 epyBabdoév tou kUkAou pe aktiva “,r, " eivar: ", E
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Apaotnpiownta 20. Mpoobéote ta katadAnAa oxdAia

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

a=b=c=0 # ...0nes ol petaPfAntés naipvouv tnv upn 0.
a,b=1,25 #..a=1ka1b=25

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

a,b=b,a # ...avupetdBeon upmv

Aokiydote us anavinoels oas oto nepiBannov IDLE ths Python xpnaoigonolmvias Kal
v evionn print, WOoTe va eppaviotoly ta anotenéopata yia kdBe avabeon uPwy.
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(O VIV o I8 Afyop1OpIkés Sopés

To kepdnaio auto eival evids bibaktéas-€etaotéas UNns. Xto kepdiaio autd bev
undpxouv aokNaeis - Apaotnpiotntes oto BiBio Mabnth.

N\Uosis Apaotnpilothtwyv Terpadiou Epyacicov Mabntn

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

Menethote to NApaKATw TPHAPA NPoypduPatos kal Npoonabhote va Ppeite to
anotédeoua nou Ba eueaviotel otnv 086vn petd tnv ekténeon tou. Ektedéote 1o
npoypappa oto dlepUNVeUTh ths Python kal anavinote ota epwtnuata:

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

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

e Ti anoténeopa €xouv ol eviones x+=1 kal x-=1; Auénon tns tuns tns pyetaBintns
X katd 1 kai peiwon tns tuns tns petaBAntis x katd 1 avtiotoixa.

* Me noles evtonés eival iIcodUvapes ol dUo Napandvw eviones;
Me us x = x + 1 kai x = x -1 avtiotoixa
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Apaotnpidtnta 2. Aopn akodouBias (YnoAoyiopds péoou 6pou TpIdv apIBpmY)

Na ypagei npdypappa os Python nou va 6iaBadel us upés tpiv apiBuwy, va
unonoyiel 1o péoo GPO TOUS Kal va Tov epgavicel otnv 0Bovn.

Andavinon

MNpoéypappa os Python (ékboon 2.7 .x)
# Mpoypappa MEZOE OPOX TPION APIOMQN

A = input('Amoe tov npwto apiBud A: ')
B = input('Awoe 1o deUtepo apiBuo6 B: ')
C = input('Amoe tov tpito apiBuod I': ')
MESOS_OROS = (A+B+C)/3.0

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

Aigpeuvnon

Ti diagopd unopei va undp&el oto anoténeopa, av ypdyoupe v ékppaon: MESOS_
OROS = (A+B+C) / 3 avti tns MESOS_OROS = (A+B+C)/3.0 (ue 1a A,B,C va éxouv
aKEPaIES UPES); (Apopad tnv ékboon Python 2.7.x)

Andvinon: ©a yivel aképaia dlaipeon

Apaotnpidotnta 3. Fevwnipia apiBudv

Na ekteféoete 1peis (3) toundxiotov Gpopées oto Olepunveuth tns Python us napa-
KATW €VIONES Kal OTN OUVEXEID AMAVINOTE OTd EpWTNATA:
e Ti WWnou €ivai o tpés nou pgavidovial (aképaies, KIvNths unodiactons);
AKEpaies
* [oio 1o SiGotnpa v TPV s petaBinths number;
Ano 1 uéxpi kar 5

random # apxikd dnAwvoupe 6u Ba xpnoipgonolncoupe tn random
number = random.randint(1, 6) # emiotpépel évav tuxaio apiBuoé oto [ 1, 6)
number
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BonOsia

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

Apaoctnpidtnta 4. Aopn enidoyns if-else (AoyIKES eKPPATEIS-OUVONKES)

YupnAnpote otn 2n othAn tou nivaka, noia Ba eivar ta anoteféopata Petd tnv
ekténeon tou avtiotoixou kwdika Python ts 1ns othins. Na AdBete unodyn ét 1o
anoténeoua e€aptdtal and tnv uun adnBeias twv AOYIKWY eKPPATCEWY TNS CUV-
Bnkns engyxou peoa otn dopn enidoyns if.

¥n ouvexela, ektenéote kKABe unpa tou kwdika oto nepifdnnov tns Python ou-
yKpivovtas ta anoteAéopata nou epgavidovial otnv 0B6vn pe ta dikd oas.

Avapevopevo Anotédeopa

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

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

"True" False-0
"False-0"
(1==1 21=1 5==05)):
“True"
True
"False-0"
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(21=2 11=0):
"True"
False-0
print "False-0"
# true kai True
(true): X
oo
"False-0"
# true kai True
True:
“True" True

"False-0"

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

Na ypagei npodypappa og Python nou va diaBadel évav aképaio apiBud Kai va
enéyxel av eival ApTos N NEPITIOS. LN CUVEXEID, va eugavicel otnv 08évn avtiotoixo
phvupa.

Obnyia: a) Anpioupyhote 10 NPOYPAPHUA NPMTA O XaPT Kal OTN CUVEXEID, Ka-
Taxwphote Kal ekteéote 10 oto nepifdnnov ts Python, B) pedethote us tuxdv
b1aQpopéEs e TNV apxikh oas dnpioupyia.

Anavinon

‘Evas aképalos apiBuoés x gival dpuos, av eival noAdanAdoios tou 2. Av, dniadn,
10 undénoino s diaipeons tou x O1a tou 2 gival 0. AIaQopeUKA gival NePITLOS.
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#npoypappa apuos h nepittds
num=int(input('Awoe éva aképaio apiBuo: )
check = num % 2
check ==
"O ap1Buos sival dpuos”

"O ap1Buoés nou £€dwaes sival nepittos”

Eik. 4.1: AnotéAeoua exténeons kwdbika oto PythonTutor.

Apaotnpidotnta 6. Aopn emdoyns if ... elif ... else ... (ZupnAnpwoe katdNAnAa
us othAes Tou nivaka)

Menethote tov kwdIka Python (ue evionés if) otnv apioteph othin tou nivaka nou
akonouBei. Ztn ouvéxela, otn 6e€1d othin tou iGlou nivaka, ypdyte aviiotoixo npo-
ypaupa og Python, xpnoiponolwvtas tn doun emAoyns if elif else. To npdypappa
Ba npénel va eniotpépel ta idia anoteéopata otny 0Bévn Pe autd tou npoypdp-
Latos tns aplotepns othAns, yia éAous tous duvatous cuvOuaopoUs TPV Twv
uetaBAntdv arl kai ar2. ¥t ouvéxela, SOKIPAOTE, Pe DIAPOPES XAPAKINPIOTUKES
upés twv arl kai ar2, 1 6uo npoypdappata oto nepifaniov tns Python.
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Kwbikas pe xpnon tns Kwbikas pe xpnon tns
andns if if - elif - else

ar1 = input('Awoe évav apiBué A : ') | ar1 = input('Awoe évav apiBud A : ')
ar2 = input(‘Awoe 6eltepo apiBud | ar2 = input('Amoe deutepo 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. Eypwieupévn enidoyh (KAipakwth xpéwon)

Mia etaipeia kivnths tnAepwvias akofouBei, avd phva, tnv NoAItkA TPMV Nou
Qaivetal otov napakdw nivaka:

Mayio=20€
Xpodvos tnAepuvnudtwy Xpovoxpewon
(6eutepoenta) (€/ beutepodnento)
1-500 0.02
501-800 0.009
801 kar Gvw 0.007

Na ypagei npdypappa os Python nou:

* Na d1aBader tn xpovikh di1dpKeld Twv TNAEPWVNUATWY €vOs ouvdpountn oE
didotnpa evos phva.

e Na unodoyilel tn unviaia xpéwon Tou cuvopounTA.

* Na ep@avidel oxeukd phvupa «n cuvonikn xp€waon Tou phva gival: » Kal i pn-
viaia Xxp€won Tou cuvopouNTA.
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Inpeiwon: H xpovoxpéwon Bewpeital kAipakwth. Andadn ta npwta 500 deu-
tepoenta xpewvovtal pe 0.02 €/0eutepdento, ta endpeva 300 deutepdienta
(and 501 -& 800) ue 0.009 (€/6eutepdnento) kal ta népav twv 800 ue 0.007 (€/
deutepbdNento).

Anavinon
Avantiooetal oto Terpadio Epyacias Mabnth

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

Na cupnAnpwoete katdAAnAa ta Kevd, WOTE 10 Napakaww npdypaupa 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.

Andavinon

# 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 os Python.

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

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

1) Medethote tov KWOIKA ava ypauph evioAwy Kal ONUEIDOTE XEIPOYPAPa Ta
anoteAEopaTa NoU NEPIPEVETE VA EUPAVIOTOUV otnv 086vn tou unoAoyioTth.
2) Kataxwpnhote tov kwdika oto nepifdndov ths Python kai dokiudote tov, ou-

yKpivovtas ta anotedgéopata s 08évns pe autd Tou CNPEIDOATE.

Anavwnon:
01

22
43

36



Meépos I. EuBdBuvon oe Baoikes vvoies

Apaotnpiotnta 10. H cuvaptnon range kai n dopn enavannyns for.

Na ektenéoete us napakdiw cuvapthoels (yia, pia avé othin) oto diepunveutn
Kal va oxonidoete ta anotenéopata. Moia gival n Agitoupyia tns EVOWHATWPEVNS
otnv Python cuvdptnons 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 ekteféoete 1a napakdtw npoypdupata A,B,I otnv Python kal va oxofidoste
10 anoteNéopata

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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Anavinon:

Ul b WN =
AUk~ WN =
OOl h WN =

sum=21 sum=21 sum=21

Apaotnpidwnta 11. (H doun enavannyns for pe eppwieupéves enavannyels).
Bpes u kdvel 10 npdypappa.

MeAETNOTE Kal ONUEIMOTE OTO XapT, T KAVEI TO NAPAKATW NPdypapua, eav dexBoupe
ou pe h, m, s cupPonifoupe us wpes, Nentd kar 6eUTeEPOAENTA AVTIOTOIXA. LN OU-
VEXEIa Kataxwpnote 1o oto nepiBaniov ths Python, ekteNéote T Kal OUYKPIVETE Ta
anoteNéopata Pe autd nou onpeimoate. Napatnphote 6u péoa o pia enavannyn
for, unopei va nepikAeietal kar aAAn (eppwneupévn) enavannyn for.

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

Andavwnon: 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 (MoAdanddoia tou 9) Na ypagei
NpoypaPpa nou va enéyxel 6GAoUs Tous TPIPHPIOUS akepaious aplBuous kal va
eu@avicel oous gival nondanddoia tou 9.

Anavinon
Avantwooetal oto Tetpddio Epyacias Mabnth

Apaoctnpidtnta 13. Aoun Enavannyns pe for.
Menethote 1o napakdtw npdypappa Python

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

Katd tnv ektédeon tou npoypdppatos, Noles Upés Npenel va elcdyoupe and 1o
nAnktpoAdyio ous tpels PetaPAntes, Wote N ektéAeon s evioNns enavannyns
va epgavioel d1adoxIKa:
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1) Onous tous aképalous and 1o 1 péxpl 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 6pou, Péyiotou Kal
eddxiotou).

Eva tuhpa tns I tééns éxel 25 pabntés. Na avantuxBei npdypaupa og Python nou:

1) Na diaBécer tous Babpous 6Awv twv pabntwy oto yddnpa “Mpoypappatopds
Ynonoylotwv” kail va unonoyilel 1o péco 6po ts Pabuondoyias tou Tuhpatos
yIa 10 YdBnpa autd kai va tov pgpaviel otnv 08oévn.

2) Na Bpiokel tnv ugnAdtepn kal th xapunAdtepn Babuonoyia kar va us epeavidel
otnv 066vn pe katdAAnAo phvupa.

Odbnyia: Na v enifuon va un xpnoipgonoinBoUv o1 EVOWLIAtwUEVES JaBNUATIKES

ouvaptnoeis max() kai min() tns Python.

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

Banndov tns Python.

Anavinon
Avanuiooetal oto Tetpadio Epyacias Mabnth

Apaotnpiéwnta 15. Aopn enavadnyns pe while (yivopevo 200 akepaiwv apiBuv)

Kavte us anapaitntes affayés oto napandvw npdypauua tou Aupévou napa-

delypatos, Wote:

1) Na unofoyicel to yivopevo twv apiBuwv and to 1 ws 1o 200.

2) Na unonoyicel 1o yivopevo 10 akepaiwv apiBuwv nou Ba tous diaBdlel and to
nAnktpondyio.
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Andavtnon 1)

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

Andavinon 2)

i=1 #apxikn uph otn petaPAnth enéyxou
prod =1 # apxikh uph yivopévou
whilei<=10: # éQgyxos tns enavannyns

p=input("Dose akeraio arithmo")

prod= prod* p

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

Apaotnpidotnta 16. Aopn enavadnyns pe while (Sigpelivnon npoypaupatos).

Aivetal 1o Napakatw NPa npoypaupatos o Python pe apiBunpéves us eviongs
ava ypappn:

x=20
s=0
while x < 100:

X=X+ 10

S=S+X

Sl R

print x, s
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Na anavthogte ota Napakdtw EpWTNPAta:

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

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

3) Ti 6a eppaviotei otnv 086vNn oto A0S ToU NPOYPAUUATOS;

Anavinon:

1) 8 popés

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

Apaotnpidownta 17. Aopgs enavannyns while / for. Zwoté-A&Bos

Xapakinpiote ws Xwotés h AavBaouéves 1s Napakdtw NPOTAcEls, CNUEIDVOVTAS
v évdeiEn I, av n npdtaon sival owaoth, n A, av auth gival AavBaopévn.

Mpotdosis /N

1) H dopn while (Ooo) tepparticel, 6tav n ouvBhkn yivel adnBns. A\

>

2) Mia dopn enavannyns for pnopei va ektefeitar anepidpiota.

3) H &opn for xpnoiponoieital, 6tav o apiBuds twv enavannyewy dev | A
gival npokaBopIiopévos.

4) H 6oph while xpnoiponoieital, 6tav o apiBuods enavafhyewv eivar | A
npokaBopIopEVos.

5) O1 evtonés nou nepidauPBdvovtar péoa otn doph while Ba ektefeotoly | A
touAdxiotov pia popa.

Apaoctnpiétnta 18. Aopés enavannyns while/for. Anoé tn dopn enavainyns for

otwn dopn enavannyns while kai avtiotpoa.

A. Tpayte, otn 6e§1d othAn tou nivaka Kal otd Kevé kedid, tunpa npoypdppatos
oe Python, 1006Uvapo pe auté s apiotepns otnAns, XpNCIPOMNOIWVTas T dopn
enavannyns while, 6nws oto Npwrto Napddelyua s 1ns ypappns.
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i inrange (1,10): i=1
i*i i<10:
i*i

i=i+1

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

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

i=i-2

B. lpdyrte, otnv apioteph othin, tuhpa npoypdupatos os Python icobuvapo pe
autoé tns He€ids othnns, xpnaolgonolwvtas tn doph enavannyns for.

z in range (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

Apaotnpidtnta 19. Aopés enavannyns While / For.
Aivetal 1o napakdtw hua npoypdupatos o€ Python
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x=60

x>0:
i inrange (2,7,2):
x=x-10

X

1) NMoéoes popés Ba extedeotei n evion x=x-10;
2) Ti Ba eppaviotei dladoxikd otnv 08OvN PETA TNV EKTENECN TOU NPOYPAUUATOS;

Andvinon:

1) 6 popés
2)30kal 0

Apactnpiétnta 20.

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

lines = 1
maxlines = 12

*

* *

* k%

* kK *k

kKK *k

lines <= maxlines:

(lines*'*")

lines +=1

KKhkkKkKk*x

*kkkkkk*)k

LI o

*kkhkkkkkkk*

kkkkkikkhkkk)k*

Kkhkkkhkkkkk*x

kkkkkkkkkikk*k

Annacte katdAAnAa tov KWoIKa, Wote va oxediadel Kal 1o dnfo piod.
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Andavinon

lvetal npooBnkn kataAAnAwyY KevDV pnpootd and KABes ypaupn Kal yia va Undapxel
ouppetpia, o apiBuods twv "*" o€ KGBe ypappn eival nepIttos

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

lines +=2

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

MeREeTNoTe Kal ONPEIMOTE XEIPOYPAPA TO anotéNeopa KABe NpoypAppatos. Xn
OUVEXEID KATaXwPNOTE Tov KABe kwdika ato nepifannov tns Python kal ouykpivete
10 ANOtENECPA PE QUTO NOU ONUEIDOATE.

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

t1 =t2+10 2 =t2+10
t1 t2
t1=5 t1=5
print_1(t1) print_1(t1)
t1
Andvinon

To npdypappa 1 twnwvel 1000 KeVES ypaPpES Kal Petd tov aplBud 15. To npod-
YPOUUA 2 TUNWVEI OE DIAPOPETKES YPAPUES Tous aplBuous 5, 15 kal 5
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Apaotnpiotnta 22. Anpioupyia ouvaptNogwy (To NPMTO PoU unonpdypauua)

Anavinon
Avantuiooetal oto Tetpadio Epyacicdov Mabnth.

Apaotnpiéwnta 23. Anpioupyia kal kAhon cuvapthogwy (Méyioto Tpiwv apiBuv)

Na ypagei ouvdptnon og Python nou va unonoyiel 10 p€yioto Petatu piav (3)
apIBuV.

Anavinon
Avanuiooetal oto Tetpadio Epyacicdov Mabnth.

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

TupnAnp®ote tn deUtepn othAn tou nivaka pe wotd () h AdBos (N).

Meprypagn /N
Opiloupe 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 cuva@ptnons yivetal Ye: 11 A

1) call bvopa_ouvaptnons() 5 3

2) 6vopa_ouvaptnons ()

3) run évopa_ouvaptnons () 3|A

4) OAa ta napanave 4 | A
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Apactnpidétnta 25.

Na ypdyete npdypappa o Python nou Ba:

1) 6laBadel éva nood o€ eUpW.

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

Enéktaon: Apou diapdoel 1o nood, va diaBdadel kal tnv I00Tia Tou evés UpW Evavl
s Aipas AyyAias kal otn ouvéxela, PJe BAon Ny IcoUPia auth, va KAVEl Tn JETATponA.

Anavinon

euro = float( raw_input("noc6 oc eupw = "))
lires = 0.85 * euro
"Ta ", euro, " eupw eivai *, lires, " Aipes. "

Enéktaon

euro = float( raw_input("noo6 os eupw = "))
isotimia = float( raw_input("icoupia eup®/dipas = "))
lires = isotimia * euro

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

Apaoctnpiétnta 26.

Na ypdyete npdypappa os Python nou va d1aBdadel tnv nAikia evés npoownou.
2N OUVEXeld, av gival KAtw twv 18 1wy, va eppavicel tn AgEn “ANHAIKOL”, av
eivar 18 kar dvw, va eppaviel “ENHAIKOZ" kar téAos, av eival dvw twv 70 1wy,
va epgavidel tn AgEn “HAIKIQMENOL .

Andavinon

age = int( raw_input(" nflikia = "))
age< 18:
" Avhfikos "
age<=70:
" EvhAikos "

" HAIkiwpévos "
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Apactnpidétnta 27.

H uioBodooia unaddniou npoPaénel enidopa tékvwy, pe BAoN Tov NAPAKATW
nivaka:

Ap1Buos naidicv MNood emdodpatos pioBodoaias

0 €ws kal 2 0 eupw

3 (tpitekvn) 100 eupw ouvonikd

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

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

1) diaBadel tov ap1Bpo twv naidiwv evés (uévo) unanihiou

2) epavicel 1o phvupa tpitekvn N NoAUTEKVN OIKOYEVEID OTNV AvVTIOTOIXN NePInTtwon
3) unofoyiCer kal Ba eyeaviel 1o Nood tou emdoépatos nou avadoyel otov unaninfo.

Andavinon

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

Apaotnpidétnta 28.

‘Evas okAnpds diokos éxel xwpnukdnta 500 MB yia anoBnkeuon apxeiwv. O KATOXOS
TOU ToV Yepilel pe apxeia. Bewpmvias 6T 10 anoBnkeutkd péoo ival apxikd adeio,
va ypdyete, os Python, npdypappa nou Ba diapadel 1o péyebos k&Be apxeiou o€
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MB, péxpl 1o ouvoniké péyeBos va Eenepdaoel tn XxwPNTUKOTNTG AUTA. XTN CUVEXEIQ,
Ba epavilel 1o ouvoniké 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 acavogp éxel pgyioto 6pio acpdneias ta 500 kind. Na ypdyete npdypappa os
Python nou Ba 61aBadel 1o Bépos kar tn oelpd pe v onoia KABe dtopo Ioépxetal
oto acavoép (n.x. 45 1, 89 2). To npdypapua Ba tepuatilel, GTav 10 AoAVOEP YEUIOEe!
(og oxéon e 1o Péyloto eMtpentd 6plo aopaneias). Ltn ouvéxeld, Ba eppavilel
o€1pd ToU TeNEUTaiou atdPoU NOU KATAPEPE VA PNEl OTO A0AVOEP.

Andavinon

weight = int( raw_input(" Bdpos atépou o€ 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 os kind = "))
" Lelpd teneutaiou ", pos
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Apaoctnpidétnta 30.

Ye éva niofo undpxouv gioithpla A" ©éons (kwdikds 0) npos 50€ kal B' Béons
(kwdikods 1) npos 20€, 1o éva. O péylotos entpendpeVos aplBuos eniatwy ival
400 dropa kal Bewpoupe 6u teAikd 1o NAOIO YEUIOE YIa TO CUYKEKPIPEVO MPOOPI-
opo nou eEetdlouE.

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

1) diaBadel tnv katnyopia gioitnpiou (kwdikéds 0 A 1) yia k&Be eniPdatn

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

3) eppavilel 1o ouvonikd Nocd nou nAnpwaoav 6Aol o eNIBATES.

Andvinon

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

" EmiBdates A’ Béons : ", k
total = k * 50 + (400 - k)*20
" Yuvoniké nooo ", total

Apaotnpidtnta 31.

Na cupnAnpWOETE ta Keva 010 NApaK&tw Npoypappa, WoTE va:

1) epavilel 6Aous tous aplBuous and 1 péxpr 100

2) epaviCel 6Aous tous apiBuous and 1 pexpl 100, aAnd pe avtiotpopn oeipd
3) eppavilel 6GAous tous dptious aplBuous and 20 péxpl 80.

Andavinon

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

Na ypagei npdypappa o€ Python to onoio:

1) Na 61apadel enavadnnukd aképalous aplBuous, péxpls 6tou 600€i o apiBuds 0.

2) Na gpgavicel oto t€ios, 1o NANBos twv Betkdv apiBuv.

3) Na unonoyiel kai va epgavicel oto t€nos, 1o dBpoioua 6Awv twv apiBuwy Nou
diaBdaotnkav (666nkav and 1o NANKtPoNdYIo).

Anavinon

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

" Xuvonik6 ABpoiopa: ", sum
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Apactnpidétnta 33.

Na ypayete, oe Python, npdypapua pe 1o onoio: Na kataxwpouvial enavainnukd:
0 apIBu6s kukAoPopias oxnuatos kal nocd kAhons and napkdpioua h aAdn aita,
UE TNV Kataxwpnon va enavadapPavetarl pexpl va 600ei apiBuds kukiogopias 99.

Y10 ténos va epgavidel:

1. To nAnBos twv oxnudtwv Nou Kataxwpnonkav.

2. To ouvonikd nood kAhoewv nou Ba elonpaxBei.

3. Tov apiBu6 kukAo@opias tou tefeutaiou and ta oxnpata nou €éAaBav o péyioto
nood kNhons, KaBws kal to Nocd tns KANONS 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 oxnpdtwy : ", vehicles
" Tuvoniko MNoaod : ", total
" Méyioto noood : ", max

" tefleutaio 6xnpa pe péyioto noao : * , max_vehicle
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[ (Lo V.V,V\[e BN Knaoikoi AdyopiOuol i

Anavtnoels ous Spaoctnpidtntes tou kepanaiou 5 tou
Bifdiou MaBntn

Apaotnpidétnta 1
Na avuotoixioete tous napakdtw afyépiBuous pe us katdAnnnes Aeitoupyies:

Afdyopi1Opos Neitoupyia

1. Tagvopunon pe emdoynh A. AvupetdBeon (euyv

B. TonoBétnon otoixeiou o€ ta&vo-

2. Tagvounon eubeias avtannayns unuvn Alota

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

Anavinon

H avuotoixion éxel ws €ENs:

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

2A. (Ta&véunon euBeias avtandayns - AvupetdBeon (uyv)

1A. (Tagvopnon pe eicaywyn - TonoBétnon otoixeiou og tagivounpévn Aiota)

Apaotnpidtnta 2

Na tpononoinoete tov afydpiBuo tns tagivounons ue enifoyn, mote va tagvouei
uia Aiota akepaiwv og PBivouca oelpd. YNApxel TPOMNos va 1o NEUXETE, XwWPIs va
Kavete kapia anodutws affayn otov kupio adyopiBuo nou divetal og auth tnv
evoIN1a; L€ U oQeinetal autd;

Anavinon

Av andd&oupe povo tov tedecth ouykpions otnv findMinPosition ané "<" o€
">", (ote va Bpiokel 10 peyanUtepo avt T0 PIKPOTEPO, TOTE KAl N ouvAPTNON
selectionSortAscending Ba tafivopei og Bivouoa avti og augouoa.
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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

Katagépape va anddatoupe tn Asitoupyia ns selectionSortAscending xwpis va
nelipd€oupe tinota otov KWOIKE tns. Auto eival éva napddelypa tns ave€aptnoias
Kal tns eueAigias Tou NPauKoU Npoypaupatopou.

Apaoctnpiétnta 3

Na ypdyete pia ouvéptnon og Python, n onoia Ba déxetal pia Aiota, Ba engyxel av
1a otoIxeia s gival oe algouoa oelpd kal Ba eniotpe@el avtiotoixa True h False.
Mpoteivetal va xpnolgonolncete pia Aoyikn petapAnth.

Andavinon

H Aoyikn petapAnth ascending napapével True 6oo dev Bpiokoupe éva (euydpl
otoIxeiwv yia to onofo dev 10xUel N oxéon nou BéAoupe. AnAadn waxvoupe éva
Ceuydpl nou va eival oe PBivouoa oeipd. Av Bpoupe éva toundxiotov, Oev éxel
nA€ovV vONPQa Va OUVEXIOOULE.
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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 AoyikAs petafAntns
isAscending2(myList):
i=0
pred = myList[ 0]
item in myList :
item < pred:
False

pred = item

True

Apaotnpidtnta 4 (BeAuwpévn puoanida)

Na dwoete tn BeAuwpévn ékdoon tou anyopiBuou tativéunons eubeias avian-
Aayhs n onoia tepuatiCel, 6tav dianiotwoel 6t n Aiota €ival tagvounuévn, Mote
va ano@eUyovtal MEPITIES OUYKPIOEIS.

Ynoédeign: Xpnoiponolhote pia Aoyikh petaBAnth n onoia 6a adddlel upn, av
undpxouv toundxiotov dUo otoixeia ta onoia e Bpiokovtal otnv eniBuunth oeipd,
KaBws n “@uoanida avePaivel otnv enipaveia”.
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Andavinon

Xpnoiponoloupe tnv 16€a, énou n Aoyikn petafinth isSorted pas divel tnv nAn-
pogopia, av n Aiota eival taivounpévn oto 1€nos KaBe Nnepdopatos. 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
any6p1Buos dev éxel AGYO VO OUVEXIOEL.

# 10s ypénos pe Noyikn petafAnth

optimizedBubbleSort( A ):
N =len(A)
isSorted = False
i=1
i<N isSorted :

isSorted = True
j in range(N-1, i-1, -1):
A[jI<A[j-11]
AljlL ALJ-1]1=A[j-11 Alj]
isSorted = False

i=i+1

# 20s tponos pe Biain diakonn tns enavannyns for...in..
optimizedBubbleSort2( A ):
N=len(A)
i inrange(N):
isSorted = True
jin range(N-1, i, -1):
Aljl1<A[j1]:
AljL ALj-1T1=Alj-1] Alj]
isSorted = False
isSorted:
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Apactnpidétnta 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 gival ta
True. Av eival éotw k, ondte yvwpiloupe 1o péyebos (len) tns Aiotas, unopoupe
va Bpoupe kal ta False ( péyeBos - k). Ztn ouvéxela, Bétoupe True ota npwta k
otoixeia kai False ota unénoina.

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

# 20s 1ponos (True=1,False=0). Metpdpe ndéca €ivail 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: Metpdpue ndoa €ival ta True Kal 0TtN CUVEXEIQ
# Badloupe 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 in range(true_values, N):
List[ i ] = False
List

210 OeUtepo 1pdno Eekivape pe Suo Seiktes ota Akpa ts Aiotas Kal avupetaBétoupe
ta avudiapetpikd otoixeia (True, False) péxpl va cuvavthooupe and aplotepd False
h and 6e€a True. O1 beiktes kivouvtal tautdxpova kal aviiBeta. Otav cuvavinBouy,
éxoupe avupetaBeoer 6nes us tpés nou Ntav 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 6éxetal pia Aiota pe Aoyi-
KES uués True/False kal otn ouvéxela Ba kadel th ocuvaptnon Tou NPonyoUPEeEvoU
€pWTNPATOS, Mote va tonoBetnBouv ta True npiv and ta False. ¥n cuvexeia Ba
tonoBetel us upés autés evannag, onadn True, False, True, False, kAn, ektenmvtas
us AIyoteEPES SUVATES CUYKPIOEIS.

Anavinon

Apxikd oxebidloupe pia ouvaptnon yia va diaBdadloupe pia Aiota, n onoia Ba pas
XPEIAOTEl Kal o€ endpeves dpaotnpidtntes. H ouvaptnon SiaPadel and 1o nAn-
Ktponoylo pia Aiota and avukeipeva, v n avayvwon tns Aiotas otapatdel, 6tav
606¢i n uph None kal akoAoUuBws eniotpépel tn Aiota ws TN TS ouvaPTNoNs.
Av B¢noupe va eioayoupe af@apiBuNuKd, NpENEl va 1a €I0AYOUUE AVAPEDSA OE
gloaywyIka (quotes), yia napddeiyua "Tupvdaoio". MnopouUpe va Si1aniothoouE
6u n ouvdptnon doudeUel yia KB TUno, k&t nou anotenei éva and ta Ioxupd
nAgovekthpata s Python.

readList() :

Whkkkkhkhkhkhhhhkhkhkhdhhhhkhkhkhkhhhhkhkhkhkhkhhhkkkikikkkkk*xn

"* INa to ténos dwaoe tnv uph None *"
o ek ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
index=0
L=[]
value = input("L[" + str(index) + "] = ")
value !=
L.append(value)
index += 1
value = input("L[" + str(index) + "] =")
L
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10s tpoénos: Metpdpe noéoa eival ta True, dinAacidloupe to Nocd Kal TO CUYKPI-
VoupE pe 1o NANBos twv otoixeiwv ts Aiotas. Etol Bpiokoups nola upn epgavicetal
us Aiyotepes popés. Autod Ba ival kal 1o nAnBos twv Ceuywv (True, False).

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

# petpdel ndoa gival ta True (opiotnke otnv dpactnpidtnta 5)
true_values = count_true_values( List )

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

minValue = False
couples = N - true_values
i in range(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 Aiota otnv Python n onoia nepiéxel NOyIKES UPES
True/False evannd€. Enions, 1o nANBos twv True €ival ico pe 1o nAnBos twv False.
Na ypayete adyopiBuo oe Python, o onoios, dedopévns tns napandvw douhs s
diotas, Ba tonoBetei ta True npiv ano ta False, ektedwvtas us Ayotepes Ouvatés
HETaKIVhoEls. Agv eNItpEnetal va KAveTe Kapia ouykpion oUTe va XpNoIPOMNOINGCETE
n Sopn if. Bewpnote du 10 NPWTO otoIxeio tns Aiotas éxel tnv uun True.

Anavinon

10s 1pénos: Apou ol tpés True, False givar piogs-piogs, 10t BEtoupe ous NPWIES
uiogs B€aels True kal ous undnoines False.

# 10s tponos: 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 tagivopnons.

splitBoolean_bySorting( List ):

N = len( List)
mid=N/2
i in range(mid):
jin range(N-1, i, -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 avagépetal otnv avadidtagn pias Aiotas
ypappdtwy, n onoia nepiéxel pévo tous xapaktpes R, W, B (Red, White, Blue),
€101 ote 6na ta R va Bpiokovtal npiv ané ta W kal 6Aa ta W va Bpiokovtal npiv
and B. Na tpononoincete évav andé tous afydpiBuous taivépnons nou napou-
O1G0TNKAV O€ auTNV TNV evOTNtd, WOoTe va eniNUel autd to NpdRANua.

Andavinon

Apkei va adnd&oupe tn ouvBnkn tou afydpiBuou tagivounons ubeias avtadna-
yhs, €10l ote va 1oxuel n 6idtaén RWB. Etol oxnpati(oupe ouvBnkn pe 6Aes TS
nepINTtoels. To okenuko eival 6u n avupetdBeon peta&l duo otoixeiwv Oa yivel,
av dev 1oxUel n oglpd R W B.

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

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

(L[j]=="W' and L[ j-1]=="B")\
(L[j]=="R' and L[ j-1 J=="W') \
(LLj1=="R" and L[j-1]=="B) :
LLj-1 L L0jT=L0j] Lj-1]

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

Na ypdawete pia ouvéptnon o€ Python n onoia d1aBdlel apiBuous and 1o xphotn
Kal Otn ouVvéXela Tous tonobetel oe pia Aiota os @Bivouca ceipd, tnv onoia Kal
eniotpeQel. KaBe popd nou diaPadel éva véo apiBud, tov tonobetel otn cwoth
Béon otnv non tagvopnpévn Aiota, wote va diatnpeital n pBivouca didtagn twv
otoixeiwv s Aiotas. H eicaywyn twv apiBuwv otapatdel, étav 600ei n uun None.
Molov afyopiBuo taivéunons oas Bupidel n napandvw Aeitoupyia; Ze U Siapépel
n ouvéptnon nou Ba avanti&ete anod tov afydpiBuo autdy;

Andavinon

©¢noupe €vav alyopiBuo tagivounons o onoios va ta&ivopei otadiakd €va uépos
tou nivaka (incremental). Ae BéNoupe KGO Popd Nou €pxetal éva VEO OTOIXEIO,
va ektedoupe nani wa&vépunon 6Aou tou nivaka, adid va tonoBetolpe 10 vEo
OT0IXelo 0TN owoth Béon, €101 WOTe 0 Nivakas va Napapével tagivounpuévos. Auth
eival n Baoikn 16¢éa tou anyopiBuou tafivounons pe eicaywyn. Kabe popd nou
diapadoupe éva véo aplBuo, ektefoupe avadhtnon yia va Bpoupe tn Béon nou
npénel va eio0axOei kar napdnnia petakivoupe pia Béon Oefid, doa otoixeia npénel
va Ppiokovtal Yetd and autov.

insertionSort() :
"*Awoe tnv uph None yla va otapathoels*
number = input("number = ")

L=1[]

(number None): # number != None
L.append(number)
value =L[ len(L) - 1]
j=len(L) -1
j>0 L[ j-1]<value:

LLjl1=Llj-1]
j=j-1
L[j]=value # ¢€w andé in while
number = input("number = ")
L
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Apactnpidétnta 10

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

Ynodeién: Na Bewpnoete 6t ol apiBuoi tns Aiotas B eival 6ol Siapopetkol peta&y
tous. Enions, va ekpetanieuteite to yeyovos Ou n diota A eival tagivounuévn o
autouoa oelpd.

Andavinon

Apxikd, 1o npdypappa diaBadel duo niotes pe tn cuvdptnon readLlist nou éxoupe
opioel og nponyoupevn SpactnNpIOTNTA. LN OUVEXEIQ, EPapPOloUpE évav afyopiBuo
tagivopnons, Wote va pnopei va xpnaoipgonom®ei n duadikn avalhtnon petd, yia
tov éAgyxo tns Unapéns evods aplBuou s Aiotas B otn diota A. TNa v kanutepn
opyGvwaon Tou NPOYPAUKAToS, avantUuEaue KANoIES CUVAPTNOEIS.

Apxikd opifoupe v tagivounon euBeias avtaniayns:

# Ta&ivopei pe tov afydpiOuo wns eubeias avtadfayns tn Aiota A

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

jin range(N-1, i, -1):
Aljl<Alj-1]:
AljLAL-11=Alj-1], Alj]
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OpiCoupe tn cuvéptnon nou ufonolel tn duadikn avaldhtnon:

# EQgyxel tnv Unap&n evos otoixeiou key otnv ta§ivopnpévn
# Aiota L uAonoiwvtas tov aldyépiBpo 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 OuVvEXela napabétoupe 1o NPOYPARUA NOU XPNOIYONOIEl TS Napandvw ouvap-
thoels. Mapatnpnote éu autd 6e dounevel povo yia apiBuous. AouneUer enions yia
ad@apiBunukd anid kal yia AoyikEs TpEs. AOKIPAOTE Va eKTEAEOETE TO0 NAPANAvVW
npoypapua kal ge difous tunous dedopévwy, 6nws pe aleapiBunukd. Autd yia
va ggolkelwBouv ol pabntés pe v 1I6€a 6u otnv Python éxoupe tn Suvatdtnta va
opioupe n Agitoupyia tou anyépiBuou avetdptnta and to €idos twv dedouévwy.
Anfadn b€ xpelaetal va opicoupe diapopetkd anydplBuo yia adgapiBunukd,
dla@opetko yia apiBuous K.o K.
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program_10():

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

count=0
item in B :

binarySearch( A, item ) :

count = count + 1

"MANBoS KoIvwV otoixsiwv = ", count

N\Uosis Apaotnpilothtwyv Terpadiou Epyaociwv Mabntn

Apaotnpidtnta 1.

Na ypayete afyépiBuo og Python o onoios va diaBader yia k&dOe pabntn to dvopa
Kal 1o BaBud tou kai va ta kataxwpei o duo Aiotes student kai grade. H elcaywyh
twv 6edopévwv otapatdel, étav 6obei avt yia dvopa n uphn 0. Xn ouvéxela:

1) Na epgavilel ta ovopata kal tous Babpous twv pabntmv os adpaBnukn ogipd,
kdvovtas kataAAnAn tagivéunon pe Baon tn Aiota student.

2) Na 61apadel 1o 6vopa evés pabnth kai va epgaviel tov avtiotoixo Babud tou,
aQoU nponyoupévws éxel Bpel tn Béon tou otn Aiota, aflonolwvtas o Yeyovos
6T ta ovopata eival oe aNpapnuKkh ogipd.

3) Na tagvopei tous pabntés pe Béon tous Pabuous tous kai va epgavidel ta ovéuata
TV P10V NpOTWV padntdv. Na xpnolpyonolnoete tov alyopiBuo tagivopnons
nou non €xete ufonoINCEl WS cuVAPTNON.

Andavinon
Avantiooetal oto Tetpddio Epyacias Mabntn.
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Apaotnpiotnta 2. Tagivopnon eubeias avianiayns

Aivetal n napakdtw diota A pe 7 apiBuous. Na ektengoete tov anydpiBpo tagivo-
unons euBeias avtaddayns yia tnv taivépnon twv apiBumy os au&ouoa oeipd,
oupnAnpvovias napdninda ta kevd otov Napakdtw nivaka, €101 MOTE va Gai-
VOVTdI 10 OTOIXEla tNs Aiotas apéows PETd and kaBe népaopa tou afyopibuou.

Auon
A[0] A[1] A[2] A[3] A[4] A[5] AI6]
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° népaopa | 1 1

1

2

2 3
4° népaocpa | 1 1 2 3 55 | 34 5
5° népaopa | 1 1 2 3 5 55 | 34
2 3 5 34 55

6° népaopa | 1 1

Apaotnpiotnta 3. Aigpedvnon tou afyopiBuou taivéunons

Na ektenéoste tnv Napakdtw cuvaptnon cupnANP@VOVTas ta KEVA PJEXPI VA Ka-
tann&ete ous katanAnAes tpes, Wote va yivetar n tagivéunon owotd yia i Aiota
A=[0,1,2,3,4,5]

Anavinon
Avantiooetal oto Tetpddio Epyacias Mabnth.

68



Ke. 5: Kiaoikoi adydpiBuor |l

Apactnpidtnta 4.

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

Enéktaon: Ztn ouvexeia 1o npdypappd oas Ba S1aBadel éva dvopa kal Ba eppaviel
katédAAnAdo phvupa, av 1o évopa autod epgavidetal otn Aiota Pe ta ovopata h OxI.

Andavinon

©a XpNoIYONOINCOUPE TS CUVAPTNOEIS Mou udonolhoaue otnv dpactnpidtnta
1, bubbleSort yia ta§vounon kai binarySearch yia duadikh avalhtnon. Apxikd,
anoBnkevoupe ta ovépata nou diapaloupe oe pia Aiota.

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

namelList.append( name )

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

found >= 0:

"To 6vopa undpxel otn diota”

"To 6vopa dev undpxel otn diota”
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Apactnpidtnta 5.

Na ypdyete éva npdypappua 1o onoio Ba diaBdlel Babuous pabntwy, péxpl va
600¢i apvnukés kal otn cuvéxela Ba eppavidel Tous Tpels peyanutepous Babuous
nou O16Paoke.

Anavinon

AlaBdaloupe tous BaBpous Kal Tous KataxwpoU e o€ pia Aiota. Y ouvéxela, apou
BpouUpe to peyanutepo Pabuod, BEtoupe -1 otn B€on tou, €101 WOTE, OTNV ENOUEVN
enavannyn, va Bpoupe 1o deUtepo peyanUTeEPO K.0.K.

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

# AlaypA@oupe Tnv UPh Tou PEyIoTou
gradelList[pos] = -1

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

Aivetal napakdtw n Aiota A pe 14 apiBuous. Na extenéoete tov adyopiBuo s
Auadikns avadhtnons yia tov aplBud 100 kal va ypdyete oto tepddid oas tous
ap1Buous nou Ba cuykpiBoUv pe to 100 katd tnv ekténeon tou afyopiBuou.

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
undpxel oTov Nivaka;

Anavinon

©a ouykpiBouv katd oeglpd ol apiBuoi: 13, 89, 96, 99, 6niadn Ba yivouv 4 ou-
yKpioEls.

Apaoctnpidtnta 7. AdyopiBuos Auadikhs avalhtnons

Na oupnAnpMOETE Ta Keva oto Napakdtw npdypaupa o Python, €101 ote va ekte-
el tov anyopiBuo ts Auadikns avalhtnons evés otoixeiou key o€ pia diota array.

Andavinon

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

71



Mpoypauuatiouds Yrnonoyiotwyv-A\Uoels AOKNOEwV

Apactnpidétnta 8.

Na ypdyete éva npdypappa 1o onoio va diafdadel tous Pabuous kai ta enibeta
WV PaBntwv s té&Ns 0as Kal OTn CUVEXEID, va Ta epgavicel o pBivouoa oeipd
ws Npos tous Pabuous, 1ol wote dnAadn dool éxouv kadutepous Babuous va
gival npwrtol.

Andavinon

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

Na ocupnAnpoete ta Kevd oto NApakdtw nNpoypaPpa, €101 MOTE va TagIvouEi
1a otoixeia s Aiotas array oe pBivouca oeipd, cupewva pe tov afydpiBuo s
euBeias avtandayns.

Andavinon
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[ ]

Apaoctnpidtnta 10. AdyopiBuos eubeias avianiayns

Méoa nepdopata Ba xpelactoly yia va tagivopunBouv ol Napakdtw AiOTES PE Tov
anyépiBuo tagivounons ubeias avtandayns o alfouoa 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 | 28|28 6 | 6|6 | 6|6 ]| 6|66 |

Andavinon
a)10, B)2, y)0O 6)8
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(OVVV\[e I Alaxeipion Apxeiwv

AUon Apaotnpiothtwv BifAiou Madnth
O1 Apaotnpidtntes 1 kai 2 avantiooovtai oto BifAio pabntn

Apaotnpidtnta 3

Na ypduyete npdypappa otn yawooa Python, to onoio Ba &éxetal ws €icodo, 10
ovopa evos apxeiou, Ba eppaviel ta neplexduevd Tou KATd ypappn Kal otn CUVEXEID,
Ba ypdoel, o€ éva ando apxeio, TS YPAUUES TOU ApXEiOU oTNV avtiotpopn CeIpd.

Andvinon

# Avolypa apxeiou yia avayvwon
f = open (‘demoFile.txt’, 'r')

for line in reversed(open("demoFile.txt").readlines()):
print line

final =[]
for linein 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" Avon

f = open (‘demoFile.txt’, 'r')
line in (open(‘demofFile.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 ektedectolv 10 NAPAKATw oevapia. Tekunpl-
(OTE NV anoyn oas.

Anavinon

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

# Avolyua apxeiou KEIPEVOU Yia yypapn
f = open('output.txt’, 'w')

# Eyypagn twv otoixeiwv ths Aiotas oto apxeio

for item in my_list:
f.write(str(item) + "\n') # &6éxetai string épiopa n write
f.close()
# Avolypa Tou apxeiou yia avayvwaon Kal EKTUNwon Twv NEPIEXOUEVWYV TOU
f = open('output.txt’, 'r')
print f.readline()
print f.read()
f.close()

N\Uosis Apaotnpiothtwyv Terpadiou Epyaciov Mabntn

Apaotnpidétnta 1.

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

©a dnpioupyei pia Aiota pe 6GAous tous dptous apiBuous and 1o 2 péxpl 1o 1000
Kal Ba ypdel autous tous apiBuouUs o€ €va apxeio, évav og KABe ypapun.

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

Andavinon
Avantwiooetal oto Tetpddio Meagins Mabntn
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Apactnpidétnta 2.

Na ypduete, o€ Python, éva npéypappa to onoio Ba diaBadel éva keipevo and éva
apxeio kal Ba ep@avicel us NéEels kABe npdtaons, oe avtiotrpoen ogipd, dnAadn
v Npwtn AEEN tedeutaia Kal tnv tefeutaia NPWIN.

Aexbépaote 6U kaABe npdtaon tenelmvel Ye teneia *.” kal ol AEEEIS €ival XWPIOPEVES
e éva Kevd. Aev undpxouv dnna onpeia oti€ews.

Andavinon

©a xpnolyonoinooupe pia Aiota tnv onoia yvwpiloupe and to pydbnpa s B
AUKEeioU.

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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Apactnpidétnta 3.

Na ypdyete éva npdypaupa 1o onoio Ba evivel dUo apxeia Kelpévou o€ €va,
TonoBetwvas ta nepiexdpeva 1ou SeUTEPOU apxeiou PETd and autd Tou NPWIOoU.

Andavinon

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

infile.close()

outfile.close()

Apactnpiétnta 4.

Na uionoihoete pia ouvdptnon copy(source, destination) n onofa 8a dnuioupyei
€va aviiypa@o ToU apxeiou pe Gvopa source oto apxeio pe évopa destination.

Andvinon

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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(V. V,V\[e VA Mponypéva otoixeia ylwooas

nPOYPAHUHATICHOU

O1 NYoeis ous Gpaotnpidtntes ou BiBAiou Mabnth avantiooovtal oto idio 1o BiAio.

N\uUosis Apaotnpiothtwyv Terpadiou Epyaciwv Mabntn

Apaotnpidétnta 1.

Avoiyoupe éva véo apxeio otnv Python oto onoio Ba npooBéooupe tous opiopoUs
TWV ouvapthoewv nou Ba dwooupEe NAPaAKATw.

OpiCoupe tn ouvéptnon python3 n onoia epgaviel tn AgEn python 3 gopés. Eni-
ons opioupe karl tn ouvdptnon python9 nou epgaviler tn A€En python 9 eopés.

python3(): python9():

"python" "python"
"python" "python"
"python" "python"

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

"python"

Na &avaypdyete tn cuvéptnon python9 xpnoipyonolwvias AlyOTepes eVIONES.

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

python pe anokneiotkn xphon twv Guo Napandvw CUVaPTNCEWY, XPNOIUONOoIW-
vias 600 10 duvatov NiyOTePES eVIONES.
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Andavinon:

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

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

Apaotnpidétnta 2.
Aivovtal ol napakdtw ouvapthoels o Python:

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

ZupnAnP®OTE ToV 0pIoPd TNS NAPAKETw CUVAPTNONS, WOTE Va anoteel yevikeuon
TWV NPONYOUPEVWY Kal OTN OUVEXEId OWOTE Ts OInAavés KANOEIS ato SlepuNVEUTN:

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

Ye U dlapépel n teeutaia ouvdptnon and 6Aes us nponyoupeves; Moia eivar n
OXE€0N NS E QUTES;
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Andavinon

H teneutaia ocuvéptnon anotedei yevikeuon 6Awv twv nponyoupévwy. MNa N=3
10 anoténdeopa eivar id1o pe autd s printPython3, yia N=9 i6lo pe autd s
printPython9 k.o.k. To N €ival n napdpetpos nou opilel kGBs popd ndéoa pnvipata
B¢éAoupe va eppaviooupe otnv 0B6vN.

Apactnpiétnta 3.

AmOoTe Us napakdtw evionés oto Oiepunveuth 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
Eniotp€gel 10 anoténeopa s ouvaptnons
4.0 4.0
1.4142135623730951 2.0
2.0
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Apactnpidtnta 4.

Na evioniogte oto napakdtw NPOYPAPKA Td THAPATa KWOIKa nou Npénel va yivouv

OUVAPTACEIS KAl VA TO EavaypAyYETE, €101 OTE VA ano@euxBei n enavainyn tous
Kal va pelwBel 0 Gykos tou.

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

sum3 + sum2 + sum1

Andavinon

EnavanapPdvovtal ol evionés 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 ta Napakdww phpata KOOIKA Kal va eENYNOETE Ta anoteAEopata.
‘Hrav autd nou avapévarte; Mola eppnveia divete; Av diakpivete kanolo npépAnua,
U PUNOpPEite va KAVETE yia va 10 OI0pOWOETE;

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

H value €ivar tonikn petaBAnth kar avayvwpiletal yévo péoa otn ocuvdaptnon. Onéte
print local otnv 6" ypappn tou npoypduuatos npokanei tnv epgdavion AdBous.
H myglobal €ival yevikh petaBAnth kar n upn s pnopsi va anndgel yéoa otn
ouvéptnon anid n addayh auth 1oxUel yévo yia tn cuvdptnon. E€w and tn ou-
véptnon n petaBAnth myglobal diatnpei tnv apxikh Tun tns.

Apaotnpidtnta 6.

Na opiogte pia ouvdpnon pe 6vopa count n onoia va &éxetal duo opiopata
(sequence kar item) Kal va eniotpépel NOOES Popés epPaviletal to item otn Aiota
sequence.

Anavwnon
Avanuiooetal oto Tetpadio Epyacias Mabnth
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Apactnpidétnta 7.

Na kavete 1a napakdww Bhyata:

1) Na opiocete ouvéptnon pe évopa purify n onoia déxetal pia Aiota apiBuwv,
anopakpuvel 6GAous Tous NepIttous and tn Niota Kal ENICTPEPE! TO anoténeoual.
Na napadeiypa n purify([1,2,3]) emotpepel 2.

2) Na avalnthoete nAnpo@opies yia tn Asitoupyia twv geBddwv pop kal remove
twv AIoTwV.

Andavinon
Avanuiooetal oto Terpadio Epyacias Mabnth

Apaotnpidtnta 8.

Na opioete pia ocuva@ptnon product, n onoia &éxetal pia Aiota akepaiwv Kai eni-
OTPEQPEI TO YIVOPEVO O6AWVY Twv OToIXeiwv s AfoTas.

BonBeia

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

Andavinon
Avantiooetal oto Tetpddio Epyacias Mabnth

84



Ke. 7: lponyuéva otoixeia yAwooas npoypauuatouou

Apactnpidétnta 9.

Na ypdyete éva npdypappa os Python to onoio Ba 61aBdder pia Niota aplBudy Kal
Ba unonoyilel 1o péoo 6po twv BeTKWY apIBuwy. MNa v eloaywyn twv apiBuV
Kal tov unodoylopd tou péoou 6pou, va udonoinoete katdAAnAes cuvaptoEls.

Andavinon
©ad xpnolyonolncoupe pia Aiota tnv onoia yvwpiloupe and to uddnpa s B Aukeiou.

readList() :
List=11
number = input("Awoe évav apiBuoé h None yia ténos : ")
number :
List.append(number)
number = input("Awoe évav apiBuoé n None yia ténos : ")
List

avgPositive( List ) :

s=0.0
positives =0
number in List:
number > 0 :

s =5+ number
positives = positives + 1

positives > 0:
average = s/ positives

average =
average

# To npdypappa
L = readList()
average = avgPositive( L)

average
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Apaoctnpidétnta 10.

Na ypdyete éva npdypappa to onoio Ba diaBdlel uo Aiotes tou iGlou peyéBous
Kal Ba dnuioupyei pia tpitn. e autnv kGBe otoixeio gival o p€oos 6pOs Twv avti-
otoIXwV otoixeiwv twv duo Alotwy, dnAadn twv otoixeiwv nou Ppiokovial ous
idies Boels. MNa v elcaywyn twv ATV Kal Tov unodoyiopd s tpitns Aiotas, va
unonomoete katdAAnAes cuvapTNOEIS.

readList():

BonOeia
Mapakdtw bivetarl éva napadelypa 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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Andavinon

Av o1 6uo fiotes Gev éxouv 10 i610 péyebos enNéyoupe To PIKPOTEPO PéyeDOS €10l
ote va opiletal o péoos 6pos yia kKabe (euydp!.

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

# XpnoiponoloUpe tnv readList ané tnv nponyoupévn
# 6paotnpidtnta agou tnv éxoups NdN opiocel

A = readList()

"Awoe tn 6eutepn Aiota “, len(A), " apiBuwv”

B = readList()
avgList(A,B)
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(O VV-\[o : B Aopés Aedopévwv I

AUon Apaotnpiothtwyv BifAiou Mabnth

Apaotnpidétnta 1

Na ypdyete éva npdypaupa to onoio Ba diaBadlel pia N€EN kar Ba epgavidel ta
ypdupatd mns, o€ Eexwploth ypapph kdBe ypduua tns.

Andavinon

AlaoxiCoupe tn AEEN, ypAuua — ypdppa, e tnv eviodn for ... in ...

# Epgavilel ka0e ypappa tns A€Ens o Eexwpioth ypapph
splitLetters():
word = raw_input("Awoe pia AéEn : ")
letter in word:
letter

Apaotnpidtnta 2

Na ypdyete éva npoypappa to onoio Ba diaBdder pia A€En kal Ba epgavicel 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 evtodn for ... in ..., dpoU NpwIa KATAOKEUAOEI
éva string/clvono pe 6Aa ta kepadaia ayyAikd ypdupata.

88



Kep. 8: Aoués Acbouévev Il

countCapitals():
enCapSet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
word = raw_input("Awoe pia AéEn : ")
countCapitals =0
letter in word:
letter in enCapSet :
countCapitals += 1
countCapitals
countCapitals()

Apactnpidtnta 3

Na ypdyete éva npdypaupa 1o onoio Ba diaBdader pia AEN kal Ba v epavidel
QVECTPAUPEVN, PE TN Xxphon pias otoifas.

# apxikd divoupe tnv uAonoinon pias otoifas
# nou Ba xpnoiponolNcouE Kal o€ eNOpeVES dpaotnpidTnTeEs
#Q06non
push(stack, item):
stack.append(item)
# AnwOnon
pop(stack):
stack.pop()
#’EQeyxos adeias otoifas
isEmpty(stack):
len(stack)==

# Anpioupyia véas otoifas
createStack():

[]
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# Avuotpégel pia A€EN pe tn xphon otoifas

# To tefeutaio ypappa tns A€Ens eivail to teeutaio nou Ba

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

# Eexivhooupe va anwBoupe ypdupata and tn otoifa Oa Pyel

# npta 1o teleutaio, Petd 1o Npoteneutaio K.0.K. Apa, ta

# ypaupata Oa eppaviotolv o€ aviiotpoPn ogipd and auth Pe tnv
# onoia pynnkav otn otoifa.

reverseWord():
word = raw_input("Amoe pia Aégn : ")
reverse = ""
stack = createStack()
letter in word:

push( stack, letter)

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

reverse

Apaotnpidtnta 4

Na ypayete pia ouvaptnon isSubstring(string, substring) n onoia Ba eAéyxel av n
oupponooelpd substring nepiéxetar otn oupfonocelpd string kai av val, Ba eniotpé-
oel True. tn OUVEXEID, va ypAWeTe ouvaptnon n onoia va unonoyilel NGoes PopPES
epaviletal pia oupPonooelpd péoa o pia anan.
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# Autd pnopei va yivel pye xphon tou tefeothn in noAU annd
isSubstring( string, substring):
substring i1 string

# Enéyxel av 1o substring epgavidetal oto string &ekivavtas ané 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 unondoyifoupe 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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Apactnpidétnta 5

Na ypdyete, os Python, npdypappa to onoio Ba diaBdlel apiBuous and to nAn-
Ktpondylo, péxpl va 600ei o apiBusds 0. KaBe popd nou Ba S1afdder évav Beukd
ap1Buo, Ba tov npoabetel o pia otoifa. Otav diaBdder évav apvnukd apiBuo, Ba
agaipei tboous aplBuous and tn otoifa, 6oo eival n andAUTh Tun tou aplBuou.

# yivetal xpAon 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("6waoe évav apiOuod : )
number !'=0:
number>0 :
push(stack, number)

i=0
i <= number isEmpty(stack) :
stack.pop() ,
i=i+1

number = input("dwaoe évav apiBuo : ")
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 epgavicetal kBe ypappa tou ayyAikou afdgaBhtou
og auto. Na xpnoigonoinoete av eniBupeite, éva AegIko.

# 10s 1pénos : xwpis Ae§IKO
# Emotpépel tn Béon evos ypaupatos letter oto adpdaBnto
alphabet
indexStr(letter):
capSet = "ABCDEFGHIUKLMNOPQRSTUVWXYZ"
lowSet = "abcdefghijklmnopgrstuvwxyz"
index in range(26):
letter == capSet[index] or letter == lowSet[index]:
index
_1'-
program86( ):
enCapitalSet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
text = raw_input("Awoe éva keipevo pe ayyAikd ypdupata : ")
# dnpioupyia kai pndeviopds pias Aiotas PeEpNTI@V
counter =[]
i in range(26):
counter.append(0)
# au&dvw tov petpnth otnv avtiotoixn Béon tou ypdppatos
letter in text:
index = indexStr(letter)
index>=0:
counter[ index ] += 1
" Letter Frequency"
i in range(26):
" ", enCapitalSet[i]," ", counterl[i]
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# 20s 1ponos : pe Ne€IKO (UOVO yia Tov eKNAIdeUTIKO)
program86_2( ):
messg = ("Amoe éva keipevo pe ayynikd pikpd ypdupata: )
text = raw_input( messg)
alphabet = dict()

letter in text:
letter i1 alphabet:
alphabet[ letter ] += 1

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

Nhkkkkhhhkhkhkhkhhhkhhhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkkhkhkhkkkhkkkkkkxn

Apactnpidétnta 7

Na ypdyete pia ouvaptnon o€ Python n onoia Ba &éxetal pia Aiota and AEEels kal
Ba eniotpépel tn AEEN pe To PeyanUTEPO PNKOS.

maxLength( wordList ) :
maxLen =0
maxWord = ""
word i1 wordList:
len(word) > maxLen :
maxLen = len(word)
maxWord = word

maxWord
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Apactnpidtnta 8

Na ypdayete pia ouvdptnon o Python n onoia Ba 6éxetar pia AEEN kal Ba eniotpépel
10 NANBOS TV PwvNéviwy Tou ayynikoUu anpanTou Nou NEPIEXOVIAl OE AUTAV.
YN OUVEXEIQ, va ypawete pia deltepn ouvdptnon n onoia Ba Oéxetal pia Aiota
and Ag€eis kal Ba eNIoTPEPEl TN AEEN PE Ta NEPICOOTEPA PWVNEVTA.

num_of Vowels( word ):
vowels = "AEIOUYaeiouy"
count=0
letter in word:
letter in 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 Apaotnpiothtwyv Terpadiou Epyaociwv Mabntn

Apaotnpidétnta 1.

Avoitte 1o diepunveuth s Python, dwote Us napakdtw evionés kal napatnpnote
10 anoteféopata. £n CUVEXeIa, NEPIYPAYTE Tn AEItoupyia Twv TEAECTWY +, in, not
in Kal twv ouvapthoewvy len(), str(), int().

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

i

o
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Apactnpidétnta 2.

Na ypdyete pia cuvéptnon n onoia Ba enéyxel av pia cupBonooeipd anotenei
nnektpovikn dietBuvon aAdnfoypagias eAAnvikoU Iotdtonou, dnAadn av NepIExel
10 oUpPono ‘@, av bev NepIEXel KevA Kal €xel katdnngn “.gr’.

Andvinon

isEmail( email ):

‘@' in email email \

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

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

‘@' in email email \

ending == ".gr'

# 30s TpoONos
isEmail3( email ):
‘@' email:
False
“'in email :
False
email[-3] + email[-2] + email[-1] '=".gr" :
False
True
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Apactnpidétnta 3.

Na ypdyete éva npdypappa 1o onoio Ba 6iaBdadel Aé€eis and to nAnktpondyio, Ba
ueTpdel kal Ba eppavicel ndoes AEtels Eekivouv and 1o ypdupa A (kepanaio fh pikpo).
Otav 600si A£EN nou va tefeidvel o «Q» N «w», TOTE 10 NPdypapua Ba eppatiel.

Anavinon

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

Apaoctnpidtnta 4.

Na ypayete éva npdypapua 1o onoio Ba diaadel Nétels and to nAnktpondylo Kal
Ba us evvel o€ pia peydnn npdtacn tnv onoia otn cuvéxela, Ba epgavilel otnv
00ovn. O1 Aé€els Ba xwpiovtal peta&u tous pe Kevd kal n npétacn Ba tenelmvel
ye tedeia " .

Inpeiwon: H eicaywyn twv NéEewy tefeicvel dtav 600l o xapaktnpas tedeia "."

Andavinon

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

98



Kep. 8: Aoués Acbouévev Il

Apactnpidétnta 5

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

Andvinon

word = raw_input('Awoe pia AéEn: ')

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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Apactnpidétnta 6.

Aivovtal ta napakdtw npoypdpuata os Python. Ti niotedete éu Ba eppaviotei
otnv 086vn PETd Ty ektéAeon tous; Kataypdyte us anavinoels 0as. TN CUVEXEIQ
enaAnBeUote TS anavINoEIs AUTES, EKTENDVTAS Ta NPoyPAPpaTta oTo NPOYPAPUa-
uouko nepiBdnov IDLE ts Python.

Andavinon
x =[21, 23, 25, 27]
y = [51 61 7! 8]

zZ=Xx+Yy

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

z[ 1]
# Andvinon: 23

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

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

Aivetal 1o napakdww npoypappa. Ti niotevete 6u Ba eppaviotei otnv 086vn petd
v ekténeon tou; EnaAnBevote 1o anoténeopa dokipadovas to Npdypaupa oto
npoypappatotuké nepiBainov tns Python.

daysofweek= [ "Aeutépa”,"Tpitn","Tetdptwn","Méuntn" | +
["Mapaokeun”, "XapPato”,"Kupiakh"]
"0a éxw noAU eNeuBepo xpovo tnv *, daysofweek| 6 ]

Andavinon
Ba éxw nonu enNelBepo xpbvo tnv Kupiaknh

Apactnpidtnta 8

MeIPapaTOTEIte Kal OMOTE OTN CUVEXEID TNV NEPIYPAPN - TEKUNPIWoN Twv napa-
KATW OUVAPTACEWV.

Andavinon

print_grades(grades): # extinwon Babuwv
grade i1 grades:
grade

grades_sum(grades): # dBpoiopa Babuwv
total =0
grade in 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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Apactnpidétnta 9.

Avoitte 1o dieppunveuth s Python, dwote Us napakdtw evionés kar napatnpnote
ta anotenéopata. Na neplypdyete tn Asitoupyia twv TEAECTWV +, in, Twv peBGdwY

pop kal append Kal twv cuvaptnoswy len kai 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 AIoTWV

in : édeyxos Unapé&ns evods otoixeiou og pia Aiota

List.pop(): diaypdgel éva otoixeio and to €Aos s AioTas To onoio Kal ENIoTREPE.

List.append(): eicdyel €va otoixeio oto t€Aos s Aiotas.
len: eniotpépel 1o NANBOos twv otoixeiwv (uéyebos) pias Aiotas.

range(apxn, ténos, BApa): eniotpéel pia Niota pe apiBpous avanoya pe ta épla
nou éxouv 6o0Bsi (apxn, ténos, Phpa)
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Apaoctnpidétnta 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 dAous tous aplBuous and to 1
€ws kal to N kal otn ouvéxela, Ba epavicel 1o dBpoioua twv apiBuwy s Aiotas.

Andvinon

N =input(" N=")
numberList = range( 1, N+1)

sum=0
number in numberList :
sum += number

sum

Apaotnpidtnta 11.

To napakdtw npdypappa dnpioupyei pia Aiota pe 6da ta Beukd noAdanidoia
Tou 3 nou eivar pikpotepa tou 1000. Na 1o ektenéoete oto IDLE kar va diopBwoete
wxov Nd6n, wote va Byadel 1o owotd anoténeopua.

Andvinon

list3 =11
i in range(3,1000, 3):
list3=list3+[i]
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Apactnpidétnta 12.

Na ypdyete, og Python, éva npéypappa to onoio Ba d1aBadel and to nAnktpondyio
ap1Buous kal Ba tous anobnkeuel og pia diota. H eicaywyn twv apiBuwv Ba otapa-
tée1 6tav 60Bei évas apvnukos apiBuds. Ltn cuvéxela 1o Npdypappa Ba epeavicer:
1) Néool apiBuoi 666nkav.

2) Tous apiBuoUs og avtiotrpopn oglpd and auth nou d46nKav.

Anavinon

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

number, " ",

Apaownpidtnta 13.

Na ypdyete, o Python, éva npdypappa to onoio va diaBdélel and 1o nAnktpo-
Adyio 12 aképaious apiBuous kal tous anobnkevel o€ pia AioTa. XN CUVEXEIQ va
unonoyidel kal va eupavidel:

1) To péoo 6po twv 12 apiBumv.

2) To peyanutepo aplBud and tous 12.

3) To nANnBos twv Beukwv apIBuy.

Anavinon

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

i in range(12):
number = input("6woe évav apiBuod = ")
number_list.append(number)
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# XpnoiponoloUpe évav aBpoloth s oTov onoio
# npooBétoupe kGBe Popd tov endpevo apiBuod otn
# diota.
s=0
number in number_list:
s =s + number
average = s/ len(number_list)
"péocos 6pos = ", 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]
"péyioto = ", maximum

# KaBe popd nou Bpiokoupe évav Bstiké audvoupe
# katd 1 to perpntn positives.
positives = 0
number in number_list:
number >0 :
positives = positives + 1

"Beukol = ", positives

MnopoUpe va diaoxicoupe pia fliota List pe duo tpoénous:

index in range( len( List ) ): item in List :

List[ index ] item
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Apaoctnpidétnta 14.

Na ypdyete, oe Python, éva npdypappa 1o onoio Ba d1aBdlel apiBuous and 1o
nAnktpondylio péxpl 1o dBpoloud tous va Eenepdoel to 1000, Ba tous anoBnkeUel
oe pia diota kal ot ouvéxela Ba unonoyidel kar Ba eppavicer:

1) To éBpoioud tous.

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

3) MNooes Popés eppaviCetal auth N PEyiotn Tun.

Anavinon

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

print "To aBpoiopa €ivai :", Sum
maximum = number_list[0]
item in number_list:
item > maximum :
maximum = item
"H€yioto = ", maximum
# Ka&be popd nou Ppiokoupe évav apiOuod ico pe tn péyiotn
# upn au€davoupe katd 1 to petpnth counter.
counter =0
item in number_list:
item == maximum :
counter = counter + 1
print " H péyiotn upn gpgavietal:”, counter, "@opés”

Apaownpiodtnta 15.

Na ypdyete, oe Python, éva npdypappa 1o onoio Ba d1aBdlel apiBuous and to
nAnktpondyio, pexpl va 608l o apiBuds 0. Xn ouvéxela pe t xphon diotas Ba
epgavilel tous apiBuous oe avtiotpodn ogipd and auth pe Ty onoia tous d1aPace.

106



Kep. 8: Aoués Acbouévev Il

Andvinon
mylist =[]
number = input('Awoe pia A€En: ')
number =0 :

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

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

mylist[i], " ",

Apaoctnpiétnta 16.

Na avanti€ete, o€ Python, pia ouvdptnon reverselist( L), n onoia eniotpéper n
doopévn diota L avieotpappévn, 6nws aivetal oto napakdw napadeyua

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

Andavinon

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

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

Na ypdyete, o€ Python, éva npdypappa 1o onoio, dedopévns pia Niotas aképaiwy
apiBuwv, Ba diaxwpilel tous apiBuoUs os dUO vées AIOTES, pia yia tous Beukous
Kal pia yia tous apvnukous.

Andvinon

splitbySign(L):
positives =[]
negatives = ]
number in L:
number >0 :
positives.append(number)
number <0 :
negatives.append(number)
positives
negatives

# 20s 1pONos
splitbySign2(L):
positives =[]
negatives = ]
number in L:
number >0 :
positives = positives + [number]
number <0 :
negatives = negatives + [number]
positives

negatives
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Apaoctnpiétnta 18.

Y10 endpeva napadeiypata Nnpoonabnote NPWIa va PJaviéwete u Ba epeaviotes
LETA TV print() Kal €nerta ekteN€oTe Tov KWOIKA 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 in list1:

i +=2

s1=s1+i*ch

st

# Tundavel pia cupPonooceipd nou nepiéxel S5UO PopPEs 1o NPWTo
# otoixeio tns fiotas, 4 popés 1o HeUtEPO Kal 6 PopPéEs TO TPiTo
#otoixeio tns Aiotas
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Apaotnpiownta 19. Y1ifa - Oupd

Na uAdonoinoete ts napakdtw Aertoupyies s douns debopévwy “Xtoifa” ou-
unAnpvovtas katdninAa us cuvapthoels. Bupioupe 6u otn otoifa n wbnon
Kal n anwBnon yivovtal and 1o éva dkpo tns Aiotas. MNopeite va xpnolponoinoete
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() [1

Apaotnpidétnta 21.

Na ypduyete, og Python, éva npdypappa, 1o onoio Ba SiaBdaler apiBuous péxpl va
600¢i 10 0 Kal otn ouvéxela Ba epgavilel Tous apiBpoUs otnv avtiotpopn CeIpd
ané 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 enépevo apiBud *)
isEmpty( stack):

pop( stack )
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Apactnpidétnta 22.

Na dwoete tnv udonoinon tns dopns dedopévwv oupd.

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

2N OUVEXEID Va YPAYETE éva Npdypappa to onoio Ba diaBadel apiBuous péxpl va
6006¢i n uph None kal Ba tous anoBnkevel og pia oupd. Metd, Ba tous e€dyel and
v oupd Kal Ba tous anobnkelel o pia otoifa. Apou tonoBetnBouv dAol otn
otoifa, Ba tous anwbei kal Ba tous eppavilel évav — évav otnv 086vn. Ti napatn-
peite; Ti Kata@pépate pe tov napandvw afyépiBuo;

Andavinon

number = input(" Awoe évav apiBuo ")
gueue = createQueue()
number
enqueue(queue, number)
number = input(" Adoe tov endépevo apiBus ")
stack = createStack()
isEmpty(queue) :
push( stack, dequeue( queue ))
isEmpty(stack):
pop( stack )
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(V. V,V\[e B Eqpappoyés o€ ylwood NPpoypPapHatiCHOoU
pe xpnon API

To kepdnalo auto ival ektds dI0aKTEas - e€etaotéas UAns.

KE®AAAIO 10 J:{elo/ITXIATINEAMNY;

To kepdnalo auto ival ektds dI0aKTEas - €etaotéas uans.
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(IO VV\ o B B N Avukelpevootpepns MNMpoypappatiopds

N\Uosis Apaotnpiothtwyv BifAiou Mabntn

Apaoctnpiétnta epnédwons napaypdpou 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. MNolos gival o kataokeuaotns (constructor) tns kAdons;

2. Na kataypdyete us 1016tntes tns kAdons kal us peBddous s, kKaBws kal us
EVEPYEIES MOU NPAyUATOnoIouV.

3. Na npoobBéoete us 1016tntes color kal year nou Ba avunpoowneUouy avtiotoixa
10 XPPa 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-
Aooelpa nou opiel av 1o autokivnto Ba otpiyel apiotepd h degid.

5. Na dnpioupyhoete 1a Napakdtw ouydidtuna s kAGons:
|. Avukeiyevo pe dvopa convertible kal pdpka “bmw”, xpdpa “uavpo” kai

¢10s kukdo@opias “2013".
II. Avukeipevo pe Gvopa sedan kar papka “toyota”, xpdpa “KOKKIVO" Kal €105
kukdo@opias “2009".

6. Na kaféoete tnv katdAAnAn pébBodo, wote 1o avukeipevo convertible va otpilel
oeia.

7. Na kanéoete v 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 ApXIKOMOIEl TS 1816TNTES ToU.

2. 16i6tntes tns kAdons Car: make, speed
MéBobol: 1) speed_up(self,speed): bivel upn otnv 1016TNTa speed TOU AVTIKEIPEVOU
Kal eppaviel otnv 08évn 1o phvupa «I am driving at a speed»
Kal OTN OUVEXEIQ, EUPaViCel TNV TPA TS 1I61GTNTAS TOU AVTUKEIUEVOU
akofouBoupevn and to phvupa «km/hy»
2) turn(self): eppaviel otnv 086vn 10 phvupa «lam turning ...»

3. O kataokeuaoths tns kAGons anAdlel ws eENs:
__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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Apaotnpiotnta epnédwons napaypdagou 11.4

e MMolgs givarl o1 1816tntes tns kAdons Student;

e Anpioupynote ouypiétuno ts kAdons Student pe dvopa “Miavvns” kai tagn “B”.

* [ws Ba eppavioete TS IBIOGTNTES TOU CTUYMIOTUMOU NOoU dNPIoUpyhoate OTo Npo-
NYOUUEVO EPWINUA;

* Na opioete unokAdon Teacher tns kAdons Person n onoia, ektdés and to évoua,
Ba éxel eninAgov s 1616TNTes kAGdos (field) kal xpdvia unnpeaoias (years).

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

“16".

Andvinon

e |5i6tntes 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
e teacher1= Teacher(" Avactaciou ","TE02",11)
teacher2 = Teacher("lMNanaxphotou ", "ME03", 16)
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Apaotnpiontes (MNapaypagou 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 onoia Ba avaBétel uph otnv 1I61GTNTA TOU AVTKEIPJEVOU.
Il. Emfanise_timi(), n onoia Ba epgaviel tnv uph s 1616TNTAS TOU AVTUKEIPEVOU.

21 ouvéxela, va dnpioupynoste otypidtuno tns kAdons Akeraios pe dvopa Artios

Kal va XpNOoIPJONOINCETE Us napandavw peBddous yia va 6Woete tnv uph 14 otnv
1I616TNTA TOU AVUKEIYEVOU KAl VA TNV EPPAVIOETE.

Evbésikukn AUoNn

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()

116



Kep. 11: AVUKEILEVOOTPEPNS MPOypauUatiouos

Apactnpidétnta 2

Na opioete kAdon pe dvopa Student n onoia Ba €xer Tpels IBIOTNTES: Yia yia Tov

apIBuG UNTPWOU, Wia yia 1o OVOUATENWVUHO Kal pia tous Babuous os 8 pyabhpata

(nivakas).

Enions, va opioete us napakdtw peBddous tns kAGons:

* Mia péBodo yia tnv avaBeon TPV ous 1I816TNTES EVOS AVTKEILEVOU.

e Mia pgbodo yia tnv eppdavion Twv UPOV TV I010TATWY EVOS AVTKEIPEVOU.

* Mia uéBobo yia tov unonoyioud Kal tnv eNiotpoPh Tou péoou dpou Babuonoyias
ota 8 pabnuara.

21N OUVEXEID, aPoU 0pioete €va ouypidtuno s kAdons Student pe dvopa Chris,

va XPNOIPONOINCETE Ts napandvw peBodous yia va dMOETE UPh ous I6IGTNTES ToU

QVUKEIPEVOU, VA EPPAVIOETE TS IOIOTNTES TOU AVUKEIJEVOU KAl va UnoAoyiogte 10

Léoo 6po Babuonoyias tou.

Evbeikukn 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 Apaotnpiothtwyv Terpadiou Epyaociwv Mabntn

Apaotwnpidtnta 1

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

Andvinon

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 Avtiotpo@n apiBuwv -nou NEPIYPAPETal otnv Napd-
ypa@o 8.3 tou BiBAiou MaBnti- xpnoIPonoImVTas TNV avKEIHEVOOTPEPN €kOoon
ns otoifas nou udonoinoate. Moles dlapopés napatnpeite avapeoa ous duo
udonolnhaels; MNMola npotpdte €oeis kal yiat; Mola péBodos tns kAdons Stack éxel
UMNOoKaTtaoTtNoel TN cuvdptnon 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 €ykeital oto yeyovos 0T 10 avukeiyevo otoifa dev eival napd-
peTpos otnv kAnon anid xpnaoiponolgital o cupPoniopds pe v tedeia. M.x. avt
yia pop( stack ) ypapoupe stack.pop() .

¥tn Béon s createStack undpxel NAov 0 KATAOKEUAOTNS TS otoiBas Pe 1o dvoud
s (Stack).

Apaotnpidétnta 2.

Na opioete tnv kAdon Student n onoia nepiéxel ta napakdtw dedopéva:

e 10 Gvoua Tou pabnth (name)

e pia Aiota pe tous Babuous tou pabntn (grades)

® pia petaPAnti kAdons n onoia PeTpdel NGOa avUKEiUeva undpxouv KABe otyun
(students_count) kai us napakdtw peBodous:

® Kataokeuaoths (constructor) avukeipévwy tns kAdons pabnths (_init_ )

e cuavilel phvupa “kadnpépa” kal 1o vopa tou pabntn

e unoAoyicel Kal ENICTPEPEI TO PECO 6pO Twv Babudyv Tou pabnth (average)

* suavilel 1o neplexduevo ns petaBintns nAnbos_pabntwv, dniadn eival uébodos
kAdons kal pnopei va kANBei kal pe 1o dvopa ts kAdons.

2N OUVEXEID VA YPAYETE €va NPOYPApPa to onoio:

1) Anpioupyei 5 avukeipeva student pe otoixeia cuppabntv oas.

2) AnoBnkeUel ta avukeipeva autd os pia Aiota.

3) Alatpéxel tn Aiota kal eggavidel ta ovopata 6owv Exouv PEco 6po Navw and 18.

4) Eugavilel 1o Gvopa tou pabntn pe to peyanUtepo YEoo 6Po.

Andavinon

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 ):

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

s=0.0
grade in 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("Adé€avdpos”, [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 in 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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Apactnpidétnta 3.

Na oxedidoete kal va udonoiNoete pia 1gpapxia kAdoswy, 6nou ol KAAoels Te-
pdywvo (Square), KukAos (Circle) kal OpBoymvio (Rectangle) kAnpovopouv and
v kAdon Ixnpa (Schema). Na opioete 6Aa ta debopeva kar us peBddous nou
Bewpeite anapaitnta yia kGBe kAdon. K&Be kAdon npénel va éxel kail pia péBodo
EuBadod (getArea) nou Ba unonoyilel kal Ba eniotpépel 1o epPaddv tou avitiotol-
XOU OXNPATOS.

Andavinon

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 os 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 kataypayete:

1) Tov Kataokeuaoth s kAdons
2) us 1616tntes s kAdons

3) us peBddous ns kAdons

4) 1a ouypiétwuna k& kAdons.

Andavinon

1) To p6éo tou kataokeuaoth tns kAdons tov nailel n _init_
2) O11616tntes ns kAAons ival subject, name yia k&Be avukeipevo kal count yia
6An tnv kAdon.
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3) O1 yéBodor tns kAdons eival ol displayCount, displayTeacher.

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

Na onpelwBei ét o yeyovds nws n kAdon Employee Gev opiletal og autd to apxeio,

bev ennpedlel kaBdAoU Ty andvinon Twv EpWINPATWY.

Apaotnpidétnta 5.
Aivetal 10 Napakdtw Npoypauua:

Customer:
#Evas neddns pe kataBeukd Aoyaplacud o€ pia tpdneda.
# O1 nendtes éxouv us Napakdatw I616TNTES:
# name: 6vopa tou neAdtn
# balance: to unénoino tou Aoyapiacpou tou neAdn.

__init__ ( self, name, balance = 0.0 ):
# eniotpépel éva avukeipevo tns kAdons Customer
# pe 6vopd name kai apxikd unoénoino 0.0
self.name = name
self.balance = balance

withdraw(self, amount):
# Emotpépel 1o véo undénoino tou Aoyapiacpou Petd tny
# avaidnyn tou nocou *amount*

self.balance -= amount
self.balance

deposit(self, amount):
# Emotpépel 1o véo undénoino tou Aoyapiacpou Petd tnv
# katdBeon tou nooou *amount*
self.balance += amount

return self.balance
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Na ypayete evionés nou va kavouv ta eEns:

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

2) Na yivetal katdBeon tou nooou 1400 eupw oto Noyapliaoud 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 nepiBannov tns Python kal pe-
Aethote ta anoteféoparta.

Anavinon

John = Customer("John")
Mary = Customer("Mary")
John.deposit(1400)
John.withdraw(300)
Mary.withdraw(400)
John.balance

Mary.balance
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Ke. 12: Eioaywyn otnv unoroyiotikn okewn

(Lo V,V\[e B VA Elcaywyn otnv Ynonoyloukh IKEYN

To kepdanalo auto eivar ektos didakteas - eCetaotéas UAns
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