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Eicaywyiké onpgiwpa

To napdv didakukd unikd eival dppnkta ouvoedepevo pe 1o A.N.E. tou pabnpatos
Mpoypappatopsds Ynonoyiotwy (PEK 2010 tB'/16-09-2015, ed. 23781-23791)
Kal PE to avtiotoixo BiBAio MaBnth.

To uAiké unootnpiel tous B16aktkoUs otoxous ts S16aKTéas - eEetaotéas Unns,
o6nws autd opiletal and v Y.A. ©6/160716/A4 - oto ®EK 3143/30-9-2016/
T.B'- KaBopiouds didbaktéas - e€etaotéas Unns twv MavenNadikws eGetaldpevwv
paBnudtwy s I taéns Huepholwy kar tns A' tééns Eonepivav EMALA. yia 1o
oxonikd €t10s 2016-2017.

Exel ws otéxo, péoa and v ufonoinon noikidwv dpactnpiothtwy, noAfés and
us onoies €ival Aupéves, va BonBnoel otov epnAouToPd TwV YVOOEWY Kal OeEI0Th-
TV yia tnv eniduon unodoylioukmv npoBAnudtwy Kal tnv avantuén katdAdnAwy
npoypapudtwy otn yAdooa npoypauuatopou Python. H npoteivopevn noikidia
dpaotnplothtwy de diapoponoleital, oute autdvel v UAn, énws auth avanu-
€1al oto BiBAio MaBnth. “Exovtas unéyn tn SIaQopetkOTNTA TwV PHaBNImV ws
NPOS 10 YVWoTKO Tous unéBabpo kar ws Npos tov pdno pdbnons, kataBannetal
npoondBeia, va epnnéel tous pabntés otn pabnoiakn diadikacia péoa and tnv
gvePYO CUUPETOXN TOUS.

AtiCel va onpeiwBei du yia 10 yvwotkd avUKEIPEVO TOU Npoypapuatopoy, cupgwva
LE Us oUyxpoves Bewpies yia tn yébnon, o neipapatopéds wv abntiyv péoa oto
epyaotnplakd nepiBaniov pe tous Ynonoyiotés, eival appnkta ouvoedepévos 1doo
yid TV avantuén Bewpnuk®V yvmdoswv 600 Kal yid v avantuen deClothtwy. Yno
v évwvola auth NPOTEiveTal, To EPYAoTNPIaKS Kal Bewpnukd pépos va didbdokovtal
eviaia Kal péoa oto oxonikd epyacthplo MANpo@opIKAS.

YUs aoknoels nou akodouBouv, éAol ol afyépiBuol diatundvovial otn yAmooa
Python, ékdoon 2.7.x, ote va pnopouv va ektefecTolv APeca OTo MNPOYPAUUa-
uoukd nepifdinov. Onou undpxel Slaypappatkn avanapdotaon, Bewpoupe 6T
auth oxetetal yévov pe v unofonBbnon tns udbnons kal OxiI Pe v €E£TA0TE
UAn " v kaBetn dibaokadia diaypappdtwy.






Inpavukés Mapatnphoels

* H ¢kboon tns Python nou xpnoiponolgital yia tnv eniduon kai diepelivnon an-
yop1Buikwv npoBAnpdtwy gival og 6o 1o dibakukd ufikd, n Python 2 kai nio
OUYKekpIuéva n 2.7.10 adnd pynopei va xpnolgonoinBei onoladnnote Yetayeve-
otepn s 2.7.10, pe tnv avaioyn npocoxn o O1apoponoInaels Tns.

e Av Bénete va ypayete eNANVIKOUS XaPAKTNPES PYEoa o€ €va NPOYPAPpa, Eite ws
oxonia eite ws aNpapIBUNTKA NPENEI 0TV NPWTN Ypaph Tou apxeiou Python
va NpooBEoete tnv Nnapakdtw ypauuh kwdika: # _*_ coding: utf-8 -*-

e To nepifdiiov npoypaupatopoU Nou NPoteivetal yia tn dnpioupyia kal
diepelivnon npoypappdtwy, eival 1o Python IDLE tns ékdoons Python 2.7 .x.
Av KpIBgi oKOMNIYO, YNOPEITE va XpNOIPONOINCETE Ows Kal dAfa npoypappat-
oukd nepiBandovta tns Python, énws to PyScripter, ektés av n ekpwvnon pias
doknons 1o NepIopidel.

® H npdobos tns UANs yivetal o oneipoeldn pop@h Kal Oxi Kat' avaykn CEIpIakd,
dia kar éva pépos tns uAns eival yvwotd and tn B' TaEn kal €dw vivetar eppa-
Buvon og auto.

¢ Y10 BifAio xpnolponoieital Kal o teAotns // Mou eNOTREPEI TO NNAIKO NS aKEPQIAS
(eukneibeias) Oiaipeons dUo apiBuv. O tefectns % eNoTPEPEl To UNGAOINO TNS
akepaias diaipeons.

Ma Adyous andonoinons kal pn 81donaons tns NPocoxns Tou Jabnth xpnolpo-
noleital 1o deUtepo NANBUVTKG Npdowno, kaAuntovtas kai t dUo yévn.
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Kep. 1: And to npdBinua otnv avdntuén anyopiBuou

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

Lroixeia ané to Bifdio MaOntn

Eicaywyn

Y10 Kednalo autd, apxiké Ba npooeyyicoupe B€uata nou agopouv otny
avayvmpion ts douns evos npoPAnuatos kal ts noAunAokdTNTds Tou. XN
ouvéxela, Ba yvwpiooupe tn diadikacia ts agaipeons kal tnv anfonoinon
evos npoPAnpatos pe v avdduon tou os andoUotepa unonpoPfAnpata.
Ténos Ba yvwpicoupe Tov 1podNo nou neplypd@oupe anyoplBuikd tn Auon
TOU EKPPaopEvN e weubokmdika h didypappa pons.

N\é€eis knelbia
MpoPAnua, enifuon npoPAnpatos, avanuon npoPAnpatos, agaipeon, no-
Aundokdtnta, afyépiBuos, avanapdotacn afyopibuou.

Ai1bakukés Evotntes

Ma va avanttoupe npoypdupata nou pas BonBouv otnv eniduon twv npo-
BAnpdtwy, eival avaykaia n katavénon 1pImV BAcIKOV EVWOIMV: TNS €voIds
Tou npoPAnpatos, tns évvoias tou afyopiBuou (algorithm) yia tn nepiypapn
s AUons tou kal s dopns dedopevawv (data structure), yia va pnopouv
va xpnolponoinBouv ta dedopéva anod tov afyodpiBuo. H oxediaon anyopiB-
pwv anotelel onpavuké pépos tns diadikacias enifuons evés npoAnpatos.
YuvobeUetal pe tnv avdduon tou npofnnuatos os andoUaotepa, Tn ouvBeon
Twv NUoEWV WV ENPEPOUS NPoRANUATWY Kal KUPIwS PE TNV NEPIYPAPN Kal
popgonoinon tns Auons tou. H diadikacia auth yivetal, wote n Avon va
unopei va avanapaotaBei oe popPn katavonth and tov unoAoyioth.
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Mpoypauuatouds Ynonoyiotwv-TEM

MNepiexépeva kepanaiou

1. Ané 1o npéPAnua otnv avanwén anyopiBuou
1.1 Eicaywyn otn diaxeipion tns noAunAokdtntas evos npoBAnuatos
1.2 Ltédia eniduons
1.3 Avéduon npoPAnpatos og andouotepa unonpoPAnpata
1.4 T pagikh aneikévion s douns evos npoPAnpatos
1.5 Avanapdotaon afyopiBuwy

Inpegiwon
To ke@dnalo auto ival ektds didaktéas kal eEetaotéas UAns.
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Kep. 2: Avdantuén npoypduuaros

L0V e BV Avantu§n npoypdappatos

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 kepdnalo autd avantiooovial, o éva NPwto eninedo, Bépata oxeukd
HE Tov KUKAO avantugns evés npoypduuatos Kal us peBodonoyies nou xpn-
olgonolouvtal. Avaduovtal Bépata €10mv NpoypaupatopoU Kal avapEpoval
QPXIKES EVVOIES YIA TOV AVTIKEIUEVOOTPEPN NPOYPAPUATIOUOS, KABWS KAl TEXVIKES
oxebiaons kal Neplypagns cUCTNUATWY.

NE€sis kneldi1a

Kuknos avantuéns npoypdppatos, poviéna avanwéns kal oxediaons Aoyi-
OpIKOU, MPOYPAUPATOTKE UNodeilypata, avuKEIUEVOOTPEPNS / SoUNPEVOS
NPOYPAUUATIOPOS.

Ai1bakukés Evotntes

2. Avantwén npoypdupatos

2.1 KukAos avanwéns npoypdppatos/Aoyiopikou
2.1.1 Movténo tou Katappaktn
2.1.2 Movténo oneipas
2.1.3 H Aoyikn ouyypa®ns npoypdupuatos avanoya pe to €idos npo-

YPaupauouoU

2.1.4 T1pOCTAKUKOS NEOYPAPUATUOHOS
2.1.5 AnAwukods npoypapuatopuods
2.1.6 Aoina npotuna Kal TeExVIKES NPOYyPAPUATouoU
2.1.7 Evbeikukd nepiBdinovta kal yAooes NpoypappatiopoU

2.2 Eicaywyn ots Bacikés EVOIES TOU aVUKEIHEVOOTPEPOUS NMPOYPAUATIOUOU
2.2.1 Zuykpion AladikaotukoU Kal AVUKEIUEVOOTREPOUS NPOYPAUUATOUOU
2.2.2 AvuKeIpevooTpePns oxediaon

Inpeiwon
To kepdnalo autd eival ektos O16aktéas kal e€etaotéas Unns.

15



Mpoypauuatouds Ynonoyiotwv-TEM

|0V ViV [e Bc B Baoika otoixeia ylwooas

nPOYPAHUHAtICHOU

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 KEPANaIo autd avantiooovial 1a Bacikd xapakinplotkd tou ofokAnpw-
pévou nepifdnnovios avantuéns ts yAwooas npoypappatopol Python.
Enfons avantiooovtal ol Bacikoi winol getaBAntdv, ol NPWTES BACIKES EVIONES
(6nAmoels) kal N ouvtagn ekPPAcEwWY e apIBUNTIKES Kal AoYIKES NPAEEs.

NE€eis kAe1b1a

Mpoypappatotukd nepiBandov avantuéns, NOYIKES Kal apIBUNTIKES eKPPA-
ogls, teneatés, dopés kal nol 6edopévawy, petaPAntn, evionés, cUVAPTATEIS,
dlepUNVEUTAS.

Ai1Sakukés Evotntes

3. I'vwpipia pe 1o ofokAnpwpévo nepiBéniov avantgns s yAwooas npo-
ypappauopou Python
3.1 MetaPBAntés kal tnol dedopévwv
3.1.1 TUnoi bebopévwv
3.2 ApiBunukés kal Aoyikes NPA&eIs kal EKPPAOEIS
3.3 Baoikés (evowpatwPEéVES) OUVAPTNOEIS
3.4 Aoph npoypdupatos Kal KanEs NPaKTKES
3.5 Tunol kal dopés dbedopevwy ots yAMOoes NPoypaPpatouou

16



Ke. 3: Baoikd otoixeia ylwooas npoypauuatiopou

Apaotnpiéintes - AOKNOEIS

Apaotwnpiownta 1. [vwpiyia pe 1o npoypappatoukéd nepiBdnnov. Eva anid npod-
ypappa xaipeuopou o€ Python.

As 6oKIpdooupEe va SnuIoupyNOOUE éva pIkpd Npdypapua os Python, pe otdxo
va anoBnkeUooOUPE NPOCWPIVA €va PAVURA XAIPEUOPOU OE pid petaBAntA kal otn
OUVEXEIa va epgaviotel otnv 08évn tou unonoyioth to phvupad: «KAAHMEPA YE
OAH THN EAAAAAY.

Ma 1o npdypapua autd Ba XpnolYonoINCoUE pia Yetafinth pe to dvopa greeting,
nou Ba avagépetal oto phvupa xaipetiopol “KAAHMEPA YE OAH THN EAAAAA” kal
v eviodn eg@dvions print, pia evioih e£6dou pe i duvatdtnta va ePeaviotel otny
006vn éva pnvupa, To anoténeopa pias NPAgNs N 1o NePIEXOPEVO PIas PetaAnTns.

Edv ouvtdéoupis kai ektefléooupe to npdypapua oty Python 2.7:
# Mapadeiypa 1 - Ex01_first_prog.py

#
greeting = 'KAAHMEPA XE OAH THN EAAAAA'
print greeting

©a doupe ws anoténeopa:
>>>
KAAHMEPA XE OAH THN EAAAAA

BonOeia - napatnphosis

Ma i ouyypagh npoypappdtwy, Ba xpnolpyonoloUue tov eneepyact kwdika
(editor) nou pas npoo@épel o Npoypaupatuctukd nepiPaniov IDLE, pe tnv aké-
Aoubn diadikaoia:

e Gvolypa véou apxeiou (New File), and to pevou enidoywv File

e oUvtaén tou KWOIKa ToU NpoypApPatos

e anoBnkeuon tou Npoypduuatos (Save, dvopa apxeiou pe katdAnén .py)

* ektéfleon tou Npoypappatos, and v enidoyn Run—Run Module (h natwvias
1o nAnktpo F5), eppavion twv anotedeopdtwy oto Python Shell 2.7.x

17



Mpoypauuatouds Ynonoyiotwv-TEM

Ma tnv anoBnkeuon tns epyaocias pas otnv Python, npénel va xpnoipgonoimooupe
ané 1o opI6VTo Pevou, oto Ndvw PEPOS Tou napabupou, 1o File—Save As (Apxeio,
AnoBnkeuon ws). ZIn ouvexela oto avadudpevo NapaBupo nou avoiyel, eniféyoupe
10 @pdkeno nou Ba anoBnkeUooupe 10 NPdYPAPPd pas (AnoBnkeuon oe:) kai bi-
VOUE €va XapaKINPIouko Ovoua apxeiou, 6nws yia napadeiyua: Ex01_first_prog
(eik6va 3.1). 1o apxeio npootiBetal n katdAngn .py. (Anobnkeuon ws: Python
files (*.py, *.pyw), nou €ival n xapakwnpioukh katdAnén yia ta npoypdupata o
Python. Eival xphoipo va dnuioupynhooupe and tv apxh éva gakeno, Gnou exkei
Ba anoBnkevoupe 6na ta NpoypAPPatd Pas Kal us aokNoels pas. 210 gpakeno
pnopouUe yia napadelypa va Owooupe 1o dvoua «lMapadeiypata I tagns».

Eik. 3.1 AnoBnkeuon evos npoypduuatos Python
Av Bénoupe apyotepa va eneEepyactolpe h/kal va ekteN€écoupe 10 Npodypapud

pas, 1te and to pevou File, emiAéyoupe avolypa (Open), Bpiokoupe 1o dvopa tou
apxeiou kar 1o eningéyoupe (Eikéva 3.2).

18



Ke. 3: Baoikd otoixeia ylwooas npoypauuatiopou

Eik. 3.2 Ermdoyn yia to dvolyua evos apxeiou rnpoypauuatos
-py

Apactnpiownta 2. E€doknon oto nepiBdnnov IDLE/Python

Na avoitete 1o nepiBaniov tou IDLE-Shell (>>>) kail va KAVETE TS NOPAKATW EVEQPYEIES:

e [Anktpondoyhote help() kar nathote ENTER. Ti kdvel auth n evionn;

e [MAnktpondoyhote: keywords. Moo gival 1o anotéAgopa s evioAhs autns;

¢ MAnktponoynote print. AlaBdote npooektkd th oUviaén Kar Aeitoupyia s evionns
(statement) print kai Byeite and to nepiBannov ths BonBeias natwvias ENTER.

e Xpnolponolgiote tnv evtonh print yia va epgavioste otnv 086vn 10 phvupa:
Kafnuépa gifor pou, uonis yvapioa to nepiBaniov tou biepunveuth IDLE. (Na
un Eexdoete va Banete eioaywyikd, dnou xpeidlovial).

* Exel 61apopd av XxpnolyonolNoete Yova h dinAd eicaywyikd; Mnopeite va eki-
VNOETE PE PHoVa €l0aywyIKa Kal va kAgioete pe dInAd;

e [apatnpeiote tnv 066vn tou IDLE. MNati kanoles evionés kal NéEels eival pe dia-
(POPEUKO XpWUQ;

e Na ypdyete pia anin ypapph oxodiwv tns apeokeias oas (Mpoooxn va EeKIVAEI
ue #). Ta oxénia ival noAU xpNolPa yia va TEKUNPIWOETE ToV KWOIKA 0as.

19



Mpoypauuatouds Ynonoyiotwv-TEM

Apaotnpiownta 3. Tunol dedopévwy (EpwTNOEIS AVTICTOIXIONS)

Y€ nolo wino dedopévwy otn yAwooa npoypagpatopou Python avuotoixolv ol
UPEs NS aplotepns otnAns 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.

Zthin A (Tiph) Zthin B (Tunos 6edopévav)
1.-27 ) ]

2.35.7 A.int (aképaia)

y e B. float (kivnths unoSiactons)
4. True :

5. "432.12" . ,

6. ‘petaPAnth’ I. string (cupBonooeipd)
7.12/2 ]

8.20 % 3 A. bool (Aoyikn)

20



Ke. 3: Baoikd otoixeia ylwooas npoypauuatiopou

Apaotnpiownta 4 (Zwoté-Adbos). Aivovias évopa oe pia petaBAntn

Moio and ta napakdtw UNoYNPIa ovoUaTa NS Aplotephs othAns tou nivaka Sev eival
anodektd ws évopua petapinths. Inueimote pe A (AdBos) autd nou nioteUete 6u dev
eival anodektd ovépata kai pe I (Zwotd) ekeiva nou nioteUete 0T €ival anodektd.

/N

x!b
Metavliti3
Metavliti+3
Kila 2

mikos_1
245

1onoma

Print

Aokipdorte oto nepiBdniov s Python va dwoete ta napandvw ws ovouata Peta-
BAntv, eNéyxovtas TS anavinoels 0as. XN ouvéxela OIKkaloAoyNoTe Us anavinoels
0as anaplBumvTas 1ous Pacikous Kavoves nou npénel va akodouBoupe yia va
dwooupe éva dvopa o€ pla petaBAntn.

21



Mpoypauuatouds Ynonoyiotwv-TEM

Apaotnpiownta 5. EpBabuvon ous petaPAntés kal tinous 6edopévav.

Na kataypdyete U nioteUete 6U Ba eppaviotel otnv 086vN PETA TNV EKTENECN TwV
napakdtw nudtwy npoypapudtwy (Eekivhote and v apioteph othin). Enan-
Bevote us anavthoels 0as ekteAWVIas 1 npoypdupata pyéoa and to nepiBaniov
s yAwooas Python.

A. E.

>>>x =35 >>>x =234

>>>y =10 >>>y =456.7

>>>Xx=X/y >>> X,y =Y,X

>>> X >>> X

............................ T napatnpeitg;
>>> y

B. e Ti napatnpeitg;

>>>Xx =45

>>>y =10 XT.

>>> divmod(x,y) >>>X=2

...................................................... >>>Xx=2%**3+2/3

>>>x/y >>> X

>>>X %Y >>>X =2 **3 + 2/ float(3)

...................................................... >>> X

S>> AIVMOd(Y,X) | e sae e eane s
Z

r. >S>>X =2

>>>a = 0xB >>>X-= 1

>>> a >>>X =X -1

...................................................... >>> X

A.

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

>>> Z, X
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BonOsia - anavtnosis:

A3B.(4,5),4,5,(0,10),T.11, A. today 1
E. 456.7, 234, %T. 8, 8.66666666667, Z.0

Apaoctnpiotnta 6. Mpdaéeis

Na cupnAnposete katdAdnAa tov napakdtw nivaka unofoyidovias 1o anoténe-
Opa, PE TNV EQAPPOYN TNS MPOTEPAIOTNTAS TwV NPAEEWV.

YInv apioteph othAn tou nivaka napouaiddetal pia npden nou npénel va exte-
Aeotel otov unoAoyIoTh XPNOIUOMNOIMVTAS T0 Npoypappatctkd nepiBandov s
yAooas Python 2.7.

ApxIKd va cupgnAnp@OoETe Tn peoaia othAn Ye ta anoteféopata nou nioteUete Ou
Ba eppaviotolv otnv 086vn tou unonoyioth Petd Ty ektEAgon s NPAgns. X
ouvéxela, va enafdnBeloete ta otoixeia nou cupnAnpdoate, NANKpoAoymvTas
kal ekteAmvtas kaBe Npdén Eexwplotd péoa oto nepifannov s yAwooas Python.

MNpageis Avapevopevo anoténeopa | Anoténeopa otnv 086vn

15+ 2/2

5*(3+2)/10

15*2/3

15*2/4

15*2.0/4

2**3*3**2

8/4%2

11%3-2*2

2*%(5%3)+4/(1+3)
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Apactnpidtnta 7. Bpes 10 anotéAeopa. Aigpelivnon eKQPACEWY
Aivovtal ol napakatw ekppaoels o Python

A) (X+y)/(x**3+y**2+1)*z
Av x=2, y=3 kal z=1 noio anoténeopa Ba eppaviotel otnv 086vn tou unofoyiotn;

EnaAnBevote tnv andvinoh oas nAnktpoioywvias S1adoxikd oTo NPoypaupat-
ouko nepiBdaniov ts Python us ekppdoels avukaBiotwvias us yetaPAntés Pe us
avTioTOIXES TPES Tous. AlkaloAoyNoTe T0 anotéNeopa NoU Ueaviotnke atny oBovn.

B) a+b*(a**c+c/2)**2

Av a=1 kal b=2 kal ¢=4, noio anotédeopa and ta Nnapakdtw Ba eupaviotei otnv
066vn tou unodoyioth:
a)27 B)19  y)64

M) (X*y+x+2)**2+3%*2

Av x=2, y=3 nolo anotdsopa and ta napakdtw Ba eupaviotei otnv 08évn tou
unonoyioth:
a)109 B)81 y)36

Apaoctnpidétnta 8. Tunol dbedopévwv

Na Ooete diadoxikd us napakdww eviodgs oto digpunveuth tns Python kai va
e€nynoete ta anoteféoparta.

>>>a=2 >>> type( “python”)
>>> type(a) >>> type(3.14)
>>>b =10 >>> type(a==2)
>>>p=a*b

>>>printa+b

>>>print“a+b”
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Apaotnpiotnta 9. Mpdacelis - Tunor dedopévwv

Na dwoete us napakdtw evionés oto digppunveuth s Python 2.7 kai va e§nynoete
n Agitoupyia tou tefeocth ts diaipeons.

>>> 3/2 >>> type(1/2)
>>>3.0/2 >>> type( 1.0/ 2)
>>> 1/2 >>>int( 1.0/ 2.0)
>>>1.0/2 >>> float(1)/2

Apaoctnpidétnta 10. Aoyikoi tefeotés (B€pa yia cudhtnon).

Yulnthote otnv Tagn yia T xphon twv Aoyikdv Nnpd&ewv not, or kal and, kaBws
Kal yia Tous tefeotes oUykpions atnv kaBnuepivh (wh Kal oTov NPOyPaPpaTtopo
unonoyIoUKWY cUoKeUWV. Amaote napadsiypata cuvdeovtas AOYIKES EKPPATEIS yIa
tov €neyxo kaBnpepivav Agitoupyidy, 6nws yia napadsiypa: AN (pavapi npdoivo
via tov nelo) KAl (6ev épxetarl kivoupevo oxnpa) TOTE diaoxidw t didBaon.

Apaotnpidtnta 11. Aoyikoi teAeotés kal nivakes annBeias

YupnAnp®OoTe Us Napakdtw oxéoels pe 1o Weudns/False/0 h AAnBns/True/1.

11=0 True 1==
11=1 1== True
0 != 1 0 == 1
0!=0 False 0==
BonBeia
I= Ox1 oo / AilGpopo == joo / tautiCetal

25



Mpoypaupatouds Yrnonoyiotwv-TEM

Apaotnpiotnta 12. Aoyikés npdéels

Na cupnAnpwaoete tov napakdtw nivaka annBeias

P Q PandQ | PorQ not P not P and not Q
True True
False (H Auon &ivetal
True False ,
yia BonBeia)
False True
False False

Apaotnpidtnta 13. AOYIKES ekPPATEIS

Moia n upn afnBeias yia us napakdtw npotdoels (Weudns/False/0 - AAnBns/
True/1); ZupnAnpwote apxikd Tov nivaka Xelpoypaga. Xtn ouvexela dokipdote
us npotdoels oto nepiBaniov tns Python kal cuykpivete TS anavinoels oas e ta
anotenéopata nou Ba eppaviotoly.

Exkppadocis Xeipoypapos Anoténeopa
unonoyiopds | nepifanfovtos Python
1==1Tand0!=1
"test" == "test'
1==1or2!=1Tor5==5
Falseand 1 1=0 H Auon edw eival False

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

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

H Avon 6w sival False
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Apaotwnpiownta 14. Tefeotés (Epwthoels avuotoixions)

Kavte us katanAnAdes ouvoéoels. Mpayte pe tn ogipd kdtw and tov Nivaka Ttous
ap1Buous s othAans A kai 6inAa tous 1o avtiotoixo ypduua s othins B, wote
va oxnpatiCetal n owoth andvinon.

Ltnin A Ithin B
1.* 0. XXe0IaKOs teneoths
2. False B. Aoyikos teneoths
3.> Y. ApIBuntkos teAeotns
4.and 6. AdpapiBunukn tun
5. length €. AOyIKN Uph
6. "nAdtos"” ot. Ovopa MetafAntns

Apaoctnpidtnta 15. H eviodn print (statement)

Na dihoete us Napakdw evionés oto diepunveuth s Python kal va eEnynoete ta
anotedéopata. Ti cupnepdopata Byadete yia tn Asitoupyia s print;

>>> print 1,000, 000

>>> print (1,2, 3)

>>> print 1,;print2,; print 3;
>>> print 1,23

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

Mnopeite va npoBAéyete ta anoteAéopata twv NAPAKATW VIOV NPIV TS EKTE-
Aéoste oto diepunveutn ins Python; EnannBelote us anavinoeis oas péoa and
10 nepiPandov tns Python.

>>> print “Python ”, 2 >>> print “Monty” + “Python”
>>> print “Python " + 2 >>> print 3 * “Python”
>>> print “Python “ + str(2) >>> print 3 * “Python” * 2

Apaotwnpiotnta 17. Metapintés

Na ypdyete us avtiotoixes evionés oe Python nou eniteAoUv us napakatw Agtoupyies:

 Na opiotefl n petaPAnth pe dvopa name, MOTE va €XEl WS TPN 10 dvopd 0as.

e Mndeviouods tns petafAnths number.

e AUEnon katd 1 s petaBAnths number.

e AUEnon tns petaPfinths number katd 50%.

e AinAaciaopés s petaBAnths number.

e Na opiotel n petaPAntn value=456.7 kai otn cuvéxela va opiotel n petaBAnth
value_square, mou va nepiéxel 10 TEIPAywvo s value.

 Na opiotei n petaPAnth pe dvopa logic nou va nepiéxel tnv tpn False.

Apaotnpiotnta 18. AvupetdBeon tpmv Yeta&l duo petaBAntiv

Na e§nynoete tn Asitoupyia wwv napakdtw npdtwv khdika o ydmooa Python,
apxIkd tou whpatos A' (aploteph otnAn) Kal TN OUVEXEID ToU TUhpatos B' (0eCid
otAn). Ta duo hpata kwoika enitefolyv tnv idia Agitoupyia;

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

a, b
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Apaoctnpidétnta 19.

Na ypdyete npdypappa o yAwooa Python, nou va 61aBddel 1o phkos ns aktivas
€vos KUKAoU kal va tunawvel i SIAPETPO, To PNKos kal 1o epBaddv autou tou KUkAou.
BonBeia: H didpetpos tou kukAou divetal and tov twino d=2*r, n nepiyetpos and
oV WNo p=2*n*r (6nou n=3,14) kai 10 eyfadodv and tov Wno E=n*r?.

Evbeikukn AUon

import math # BiBAI0ONKN pe paBnpatikés cuvaptnoels

r = float(input (" Awote tnv aktiva tou kUkAou : "))
d=2%r

print "H &idpetpos tou kUkAou pe aktiva “,r, " ivar: ",d
p=2*math.pi*r

print "H nepipetpos tou kUKAou pe aktiva * ,r, " €ivar: ", p
E=math.pi* r**2

print "To euPadoév tou kUkAou pe aktiva “,r, " ivar: ",E

Apactnpidtnta 20. [MpooBéote ta katdAnnAa oxonia

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

a=b=c=0 H e
a,b=1,25 B e
A, b, c=(1,2,3) # .
a,b=b,a B e

Aokipdote us anavtnoels oas oto nepiBaniov IDLE tns Python xpnoiyonoicvias kal
v evionn print, WOTE va peaviotolV ta anotedéopata yia KaBe avabeon TPWV.
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KEQAAAIO 4 F.-GZeT IR T VESS

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 kedanalo auto yivetal egBabuvon o€ Baaoikés évvoles, anyopIBUIKES OOpES
Kal TEXVIKES MPOYPAUHATIopoU, kaBws Kal otnv aglonofnon tous yia ty enifucn
npoBAnpdtwy Pe Npoypaupatopd o yAwooad npoypauuatcpou Python.

Né€eis kne1bia
AfyopiBuikés dopés, doun akodoubias, dopun emdoyns, doun enavannyns,
OUVAPTNOCEIS.

Ai1bakukés Evotntes
4. AnyopIBpIKEs SopEs
4.1 Anlyop1Buikés bopEs - Pogs ektéNeons NPoypAPpaTos
4.1.1 Aopn akondouBias
4.1.2 Aopn emoyns if (AN)
4.1.3 Aopn enavadnyns (for kar while)
4.2 Yuvaptnoels
4.2.1 Anpioupymvias SIKES Pas OUVAPTNOEIS
4.2.2 NapauePOI CUVAPTNOEWY
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Apaotwnpiotnta 1. AdyopiBuikés dopés - Aoph akonouBias - Pogs ekténeons
nPOoyPAUUAToS.

Menethote to NApakdtw TPAPA NPoypdupatos kal npoonabnote va Ppeite to

anotédeoua nou Ba epeaviotel otnv 086vn petd tnv ekténNeon tou. Ektedéote 1o
npdypappa oto diepunveuth s Python kal anavinote ota epwtpata:

# Alepeuvnon X +=1/x=x+ 1

x=0
print 'x= ", x
X+=1
X=x+1
x=x-1
x-=1

print 'x=", x

e Ti Ba eppaviotel anod v ektENeon Tou NPOYPAUUATOS;
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Apaotnpidtnta 2. Aopn akodouBias (YnoAoyiopds péoou 6pou TpIdv apIBpmY)

Na ypagei npdypappa o Python nou va d1aBadel us upés picdv apiBuy, va
unonoyiel 1o y€oo GPO TOUS Kal va Tov epgavicel otnv 0Bovn.

BonOeia - evdeikukn AUGon. Na cuykpivete tn dikh oas AUon pe authv nou akoAouBs::

Npdypappa o€ Python (ékdoon 2.7.x)
# Mpoypapua MEZOZ OPOZ TPIQN APIOGMQN
A = input('Awoe tov npwto apibud A: ')

B = input('Awoe tov 6eUtepo apiBuod B: ')

C = input('Awoe tov tpito apIBuo I: ')
MESOS_OROS = (A+B+C)/3.0

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

Aigpgedvnon

Ti dlapopd pnopei va undpéel oto anotéleopa, av ypdyoupe tnv ékppaon: MESOS_
OROS = (A+B+C) / 3 avti tns MESOS_OROS = (A+B+C)/3.0 (ue ta A,B,C va éxouv
aKEpales UPES); (Apopad tnv ékdoon Python 2.7.x)
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Apaotnpiotnta 3. Fevwntpia apiBuwv

Na ektenéoete tpels (3) toundxiotov Gpopes oto dieppnveuth ts Python ts napa-
K&TwW €VIONES KAl OTN CUVEXEID ANAVINOTE OTA EPWTNPATA:

e Ti tunou €ivar ol uyés nou epgavidovial (aképales, Kivnths unodiactonns);

import random # apxikd dnAwvoupe 6u Ba xpnoiponoiNncoupe tn random
number = random.randint(1, 6) # emiotpépel évav tuxaio apiBus oto [1, 6]
print number

BonOsia

H random.randint( start, end ) eniotpéel, pe tuxaio 1pdno, évav aképaio apiBud
uéoa and to apiBunuké didotnua [start, end].
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Oswpnukh avackénnon. Aopn enidoyns
AnAdn dopn emdoyns

if <ouvBnkn enéyxou> :
# evionés nou Ba extenecBouv av 10xUel (aAnBnhs-True) n cuvbnkn enéyxou

AAnBns

Opada Evionwv

Weubns

f

LuvOetn dopn enidoyns if .... else (AN_AAAIQL)

if <ouvBnkn enéyxou> :

#evionés nou Ba ekteneaBouv, av n ouvBNkn enéyxou gival ainBns
else:

#evionés nou Oa extenecBolv av n cuvbnkn enéyxou ival Yeudns

Weubns AAnBns

A \

B’ Opada Eviodwv A" Opdbda Evtodmdv

'
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Apaotnpiownta 4. Aopn enifoyns if-else (Aoyikés ekppAoEels- CUVOBNKES)

YupnAnpmote otn 2n othin tou nivaka, nola Ba eival ta anoteNéopata Petd v
ektéleon tou avtiotoixou kmOIka Python ts 1ns othins. Na AdRete unoyn, ot
10 anotédeopa e€aptdtal and v uphn annBeias twv AoyIKDY EKPPACEWY NS
ouvBnkns efgéyxou péoa otn Sopn enifoyns if.

2N ouvéxela ektenéote kABe pnpa tou kwdika oto nepiBdndov ts Python ou-
ykpivovtas ta anoteféopata nou epgavidovial otnv 086vn pe ta 6ikd oas.

if ...else

Avapevépevo
Anoténeopa
(Xeipoypaga)

Anoténeopa
nepifdnnovtos
Python

1==1and0!=1

#" "k’
if "test" == "test":
print "True"
else:
print "False-0"
# EAAnvika kai Aauvika

print "True"
else:
print "False-0"

if "KALHMEPA" == "KAAHMEPA":

if(1==1o0r(2!=1o0r5==5)):
print "True"

else:
print "False-0"

if (2!=2 and 1!= 0):
print "True"
else:
print "False-0"

False-0
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# true kai True Error (Aoyw
it (true): Tou true)
print "True"
else:
print "False-0"
# true kai True
if True:
print "True"
else:
print "False-0"

Apactnpiownta 5. Aopn emidoyns if ... else ... (Aptuos h nepittds)

Na ypagei npdypappa o Python nou va diapadel évav aképaio apiBud kai va eAgyxel
av ival Gpuos N NEPITOS. LN CUVEXEIQ va epPavilel otnv 08évn avtiotoixo phvupa.

Obnyia: a) Anpioupyeiote 0 NpdypPaAPUA, NPWIA OE XAPT KAl OTN CUVEXEID Ka-
Taxwphote Kal ekteféote 1o oto nepifdnnov ts Python, B) pefethote s tuxdv
d1aQopEs Pe tnv apxikh oas dnuioupyia.

BonOsia - evésikukn Avon

‘Evas aképalos apiBuos x ival apuos av ival nofddanidoios tou 2. AnAadh av 1o
unoénoino tns diaipeons tou x O1a tou 2 €ival 0. Alapopetkd ivar nepIttos.

#npdéypappa apuos h neprttds
nums=int(input('Awoe éva aképaio apiBuo: ')
check = num % 2
if check == 0:

print "O apiBuos ival apuos”
else:

print "O apiBuds nou £dwaoes ival nepittods”
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Eik. 4.1: AnotéAeoua extéleons kwbdika oto PythonTutor.

©ewpnukh avaockdnnon
MoAAanAn EmAdoyn pe xphon tns evionns elif

if <ouvOnkn>:
<evionés>

elif <ouvBnkn2>:
<evronés_2>

else:
<evionés_ 3>

Ynpeiwon: Or nondanAés emfoyés pnopouv va udonoinBouv Kal e eppwieuué-
ves opes Av-anniws, dnAadh peoa oe pia Sopn Av-anids va nepikngiovial kal
annes dopés Av-annfiws.
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Apaotnpiotnta 6. Aopn enifoyns if ... elif ... else ... (ZupnAnpwoe kataAAnAa
us othAes Tou nivaka)

Menethote tov kdika Python (ue evionés if) otnv apiotepn othAn tou nivaka
nou akoAouBei. £1n cuvéxela otn He€1é othnn tou diou Nivaka ypdyte aviioToIxo
npoypappa o Python xpnoiponoiwvtas tn dopn enidoyns if elif else. To npo-
ypaupa Ba npénel va eniotpéel ta idia anoteNéopata otnv 086vn pe autd tou
npoypduuatos s aplotepns othAns, yia 6Aous tous duvatous cuvduacpoUs TPV
twv petaBAntv arl kar ar2. Xtn ouvéxela SoKIPAGOTE pe OIAPOPES XAPAKTINPICTKES
upés twv arl kai ar2 ta dUo npoypdupata oto nepiBdndov tns Python.

Kwdikas pe xphon tns annns if Kwbikas pe xpnon tns if - elif - else

ar1 = input(‘Awoe évav apiBuoé A : ')
ar2 = input('Awoe deltepo apiBuoé B: ')
ifar1 <ar2:

print "A < B"
ifarl>ar2:

print "A > B"
if arl == ar2:

print" A=B"

BonOeia: Mapdadeiyua npoypdupatos pe noddanin enifoyn Aeite éva dino na-
pGoelypa npoypdppatos e noAnandn enifoyn.

x = input ("Awog apiBu6 0,1,2: *)
if (x==0):

print "édwaoes 0"
elif (x == 1):

print "'édbwoes 1"
else:

print "6ev €dwoes 0 h 1"
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OswpnukKkn napatnpnon: Xinv nepintwon tns noAdanAns emidoyns éxoupe Ayo-
TEPES OUYKpIoels oe oxéon pe tnv anin emdoyn. v anin emidoyn o€ kGBe evionn
if yivetal véos €neyxos yia to av IoxUel n ouvBNKN eAéyxou Kal as €xel IKavonolnBei
n ouvBhkn enéyxou nponyoupevns evionns if. MNa napddeiypa av n petaBinth arl
€xel TNV upn 1 kai nar2 v upn 3, 6a ikavonomnBei n 1n ouvBnkn kar 6a tunwoei
A<B, anid to npdypappa & Ba octapatnoel. ©a cuvexioel kal Ba eféyEer kar Ts
unoénoines ouvBnkes enéyxou ous evtonés if nou akodouBouv. Ztnv noAdanAn
enifoyn opws, étav Bpebei n cuvBnkn eléyxou nou eival adnBns de yivovtal ol
annor €édeyxol yia us undAoInNes CUVBNKES Kal OUCIAOTKA OTapatouy.

OewpnukKkh avackoénnon

Eppwneupévn Emidoyn

Mpokeitar yia evionés if...else, nou nepikagiovtal oe dAnes evionss if...else,
o6nws oto napddeiypa:

i=input("dwoe tov apiBuod i: ")
it i>0:
ifi<10:
print i,

Beukos apiBuods pikpotepos tou 10"
else:
printi, "'Bguko6s apiBuds peyanutepos h icos tou 10"
else:
if i==0:
printi, "un&év"
else:
printi, "apvnukos”
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Apaotnpiownta 7. Eppwieupévn enidoyn (KAipakwth xpéwaon)

Mia etaipeia kivnths tniepwvias akonouBei avd phva tnv noAitkn TPy nou

(paivetal otov Napakdatw nivaka:

Mayio=20€
Xpovos tnAepwvnpdtwy Xpovoxpewon
(beutepdNenta) (€/ deutepodnento)
1-500 0.02
501-800 0.009
801 kar dvw 0.007

Na ypagei npdypappa os Python nou:

e Na diafadel in xpovikh Sidpkeia twv tNAEPwvVNPdTwy evos ocuvdpounth oe
diGdotnpa evos phva.

e Na unonoyiel tn pnviaia xpéwon Tou ouvdpountA.

e Na epgavilel oxeukd pNvUpa «n ouvonikn XpEWon ToU Phva ival: » kal tn pnvaia
XPEWaoN Tou ouvopountA.

Inpeiwon: H xpovoxpéwon Bewpeital kAIpakwth. Andadn ta npwta 500
deutepdienta xpewvovtal pe 0.02(€/ deutepdnento), ta endpeva 300 deutepone-
nta (and 501 -& 800) pe 0.009 (€/ deutepdento) kal ta népav twv 800 pe 0.007
(€/ beutepdNenTo).

BonOsia - Evsiktukh Avon

Mpiv Eekivhooupe tnv enifuon, gival XpNoIPo yia tnv Katavonon s doknons, va
dianéyoupe didpopa kataAnna xapakmnpioukd dedopéva yéoa and ta apiBunukd
diaothpata nou opidovtal otnv doknon. Me ta debopéva autd dokipyaloupe oto
xapt u anotéieopa Ba npénel va npokUyel. MNa napddeypa, ndon eival n tefikh
xp€won av pinhooupe 900 Seutepdnenta;

Metd us dokiués dnploupyoUpe tous enBupntous pabnuatkous tUnous, Us Ka-
tdAAnAes if-else yia va pudfoupe ta Slacthuata TPWY NoU I0XUEN 0 HaBnpatikds
winos kai us undoines evionés nou xpeiddovial yia eicodo twv dedopévwv and
10 NAnktpoAodyIo Kal €€000 twv anotefeopdtwy otny 0Bévn.
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Napadeiypata

Av kdanolos éxel ginhoel 400 Seutepdienta n xpéwon Ba ival:
400*0.02+IMéayio

Av kdnolos éxel pinnoel 720 deutepdnenta n xpéwon Ba €ival:

Ta apxikd 500 deutepodnenta eni 0.02€, ouv ta undioina 220 deutepdienta eni
0.009€ ouv 10 naylo.

500*0.02+(720-500)*0.009+Mayio
Av kdnolos éxel pinnhoel 900 deutepdnenta n xpéwon Ba eival:

Ta apxikd 500 deutepdnenta eni 0.02€, ouv ta 300 deutepdienta eni 0.009, ouv
ta unénoina 100 deutepdienta eni 0.007€ ouv 1o Ndylo.

500*0.02+300*0.009+(900-800)*0.007+Mayio.

BonOsia: Mia evéeiktukn Avon

#xpéwon tnAsPwvnudtwyv

time=input(" Awoe tn cuvonikh xpovikn didpkeia twv tnAepwvnudtwv
ToU phva os deuteponenta”)

pagio=20
if time<=500:
amount=time*0.02+pagio
else:
if time<=800:
amount=500*0.02+(time-500)*0.009+pagio
else:
amount=500*0.02+300*0.009+(time-800)*0.007+pagio
print "H ouvonikh xp€won tou phva €ivar: *, amount
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Otswpnukh avackénnon. Aopn Enavadnyns For

Aopn enavannyns (for)

for onoma_metavlitis in range (apxn, péxpl, Bhpa):
Evtonn_1
Evtonn_2

Evtonn_v

Aupévo Mapaderypa. Aopn Enavannyns for (ABpoloua névie akepaiwv apiBuv)
Mefethote 1o napakdtw npdypauua, ta oxénia dinda otov KWOIKa Kal 1o ano-
éneopd tou. To npdypappa diaPdalel névie tuxaious akepaious aplBuous Kal
unonoyiCel 1o GBpoIoud TOUS. TN CUVEXEID KATAaXwPNOTE 10 oto nepiBdniov tns
Python kai ekteAéote 10 dokipdlovtas didpopa dedopéva.

Mpoéypappa o Python
#Mpodypapupa ABpoicpa 5 akepaiwv apiBuwv
sum =0 #apxikonoinon tns upns tns petafntns aBpoiopatos
foriin range(1,6):
x = int(input(" Awoe évav apiBuo: ")) #61aBadel évav aképaio
sum = X + sum #npoaobétel oto nponyoupevo dBpoicua 1o

véo aképailo apiBuéd
print 'To anotéAeopa €ival *, sum #To anotéAeopa nou Ba eppaviotei
Ba €ivail 1o dBpoicua

sum=((((04+x)+x)+x)+x)+x

42



Kep. 4: AflyopiBuikes 6oues

Apaotnpiotnta 8. Aoun Enavannyns pe for (cupnAnpwons kwoika). Ynonoyi-
opos yivopevou 10 diadoxikiv akepaiwv apiBudv.

Na cupninpmoete katdAinAda ta kevd, MoTte 10 napakdww npdypappa o 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, n 1006Uvapa 10 YIVOUEVO
Multi=((((((((1 *2)*3)*4)*5)*6)*7)*8)*9)*10.

# Npoypappa yIvOUEVO akepaiwv aplOpmy
Multi = ........
foriinrange(...., ....):
Multi = Multi*.....
print ' To anoténeopa &ivai ‘, Multi

Apaocwnpiétnta 9. Aopn Enavannyns pe for (Bpeite u Ba epgavioer 1o npdypappa).

Aivetal 1o napakdtw npdéypappa os Python.

s=0

foriin range(0, 10, 2):
s=s+1
printi, s

foriinrange(10, 0, -2):
s+=1
printi, s

print s
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1) Mefethote tov KMOIKa avd ypauph evioNmV Kal ONPEIDOTE XEIPOYPAPa Td
anoteNEoPaTa Nou NEPIPEVETE va EPPavIoTouv otnv 086évn tou unonoyiotn.

2) Kataxwphote tov khdika oto nepifdnnov ts Python kar dokipdote tov, ou-
yKpivovtas ta anoteféopata tns 086vns e autd ToU ONPEIDOATE.

Apactnpiownta 10. H cuvdptnon range kal n dopn enavannyns for.
Na ektenéoete us napakdiw cuvapthaoels (yia, pia avd othin) oto diepunveutn

Kal va oxonidoete ta anoteféopata. Moia gival n Agitoupyia tNs EVOWHATWPEVNS
otnv Python ouvdptnons range();

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

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

>>>range( 10, 1,-2)

Na ekteféoete 1a napakdtw npoypdupata A,B,I otnv Python kal va oxofidoete
ta anotenéopata.

A B r
sum =0 sum=0 sum =0
i=1

foriin[1,2,3,4,5,6]: foriinrange(1,7): whilei< 7 :

print i print i printi

sum =sum + i sum =sum +i sum =sum +i

i=i+1

print "sum =", sum print "sum =", sum print "sum =", sum
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BonOeia-Znpgiwon

1) H range (2) eniotpéel n diota [0, 1]. H range (1,7) eniotpépel tn Aiota [1,2,3,4,5,6].
Ma autd 1o Adyo n ékppaon for i in range (1,7) eivar iIcodUvapn pe v Ekppacn
foriin[1,2,3,4,5,6].

2) Otav 10 Bhpa wv enavadnyewv eivar 1, otn for i in range (1,7) 6ev €ival ana-
paitnTo va 1o ava@Eépoupe Kai €tol ypdgoupe range (1,7) avt range (1,7,1).
Ytn dopn enavénnyns while (6oo 10xUel cuvBnkn i<7 enavanaPe) eivar dpws
anapaitnto yia va yivetal kdBe popd €neyxos av IoxUel N ouvBnkn i<7 kail va
ouvexioel n enavannyn (av 1oxUel N ouvBnkn) h va otapathoel (av Oev 10XUEl).
MNa auto i=i+1.

3) Ztn dopn enavannyns while (6oo 10xUel cuvBhKn i<7 enavanaPe) npénel yia
va ekteneotel N enavannyn, otnv apxh va 6WOOUPE TNV apXIKA TUN TS PETa-
BAnths i=1, Wote va yivel 0 NpwTos €neyxos ths ouvBnkns (1<7) kai va Eekivhoel
n enavannyn.

Apactnpiownta 11. (H Sopn enavénnyns for pe eppwneupeves enavannyels).
Bpes u kavel 1o npdypappa.

MenEeTNoTE Kal ONPEIDOTE OTO XaPTi, T KAVeEl T0 Napakdtw npdypapua, edv Oe-
xBoupe 6u pe h, m, s cupBonidoupe us wpes, Nentd kal deutepdeNta avtiotoixa.
2N OUVEXEIO Kataxwphote 1o oto nepiBdndov tns Python, ekteNéote 1o Kal ou-
YKPIVETE 10 aNOTEAEOPATA PE AUTA NOU ONWEIOATe. MNapatnpnote 6 Yéoa oe pia
enavannyn for, ynopei va nepikdgietal kal aAan (egpwneupévn) enavannyn for.

for h in range (0,2):
for m in range (0,3):
for s in range (0,4):
print h,m,s
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Apaotnpiownta 12. Aopn Enavannyns for. (MoAAanAdoia tou 9)

Na ypagei npdypappa nou va eféyxel 6GAous Tous TPIPAPIOUS akepaious apiBpoUs
Kal va epgavilel 6oous gival noddanddoia tou 9.

BonBeia: Odol o1 tpiyneiol Ekivouv and 1o 100 kal tavouv péxpl 1o 999. Evas
ap1Buos sivar nondanAdoio tou 9 av Siaipeital akpIBws pe 10 9, 6nAadn av 1o
unoénoino tns diaipeons tou aplBuou n dia tou 9 eivai 0.

# npoéypappa tpigneiol noddanidaciol tou 9
for nin range(100,1000):
ifn % 9==0:
print"o ap1Bués”, n, "eivar noAdanAddcio tou 9"

Ta wigneia noddanAddoia tou 9 pnopouv €nions va napaxBolv av oKePToUpE
Ou apkel va Eekivhooupe and to 108 kal va npooBétoupe kdBe popd 9 yia va
népoupe 1o endpevo noAdanAidaio tou 9.

# npoéypappa tpiyngiol noAddanndaciol tou 9
for nin range(108,1000, 9):
print"o apiBués”, n, "eivar noddanAdaaio tou 9"

Apaoctnpidtnta 13. Aopn Enavénnyns pe for.

Menethote 1o napakdtw npdypapua Python
arxh, telos, bhma = input('Awoe tpeis upés, apxn, ténos, Pnyua: ')

foriin range(arxh, telos, bhma):
print (i)
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Katé tnv ektédeon tou Npoypaupatos, Noles TUPES NPENEl va €I0AYOUPE anod 1o
nAnktpoAdyio ous tpels PetaPAntés, WOte N ektéAeon s evioNns enavannyns
va epgavioel d1adoxIKa:

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.

Apaotwnpiownta 14 Aopés: for kal if. (Ynonoyiopds peoou épou, PEYICTOU Kal
eAdxiotou).

Eva wuhpa s I taéns éxel 25 pabntés. Na avantuxBei npdypappa og Python nou:

1) Na d1aBécer tous Babuous dAwv twv pabntwy oto yddnpa “Mpoypaupatopos
Ynodoyiotwv” kal va unodoyilel 1o péoo 6po ts Babuonoyias tou TuNPAtos
Yl T0 pdBnpa autd kail va tov epgpavidel otnv 08oévn.

2) Na Bpioker tnv ugnidtepn kal tn xapnddtepn Babuonoyia kai va us eppaviel
otnv 086vn pe katdnAnAdo phvupa.

Oényia: MNa v eniduon va pn xpnaoipgonoinbolyv ol evowuatwéves pabnuatikés
ouvapthoeis max() kai min() s Python.

Anpioupyeiote Tov KWdIKA O XapTi KAl OTN OUVEXEID KATAXWPENOTE TOV OTO MEPI-
Bandov ths Python.

BonOsia - Auon

la tnv ebpeon tou péoou O6pou, Ba npénel va unonoyicoupe apxikd 1o aBpoiopa
ONwV Twv Pabuv twv Yabnt@y Tou THAPATOS Kal 0Tn CuVeéxeld va OlaipécoupE
10 dBpolopa autoé dia to NANBos twv pabntwy s tééns.

Ma va unofoyicoupe 1o ABpoiopa n diadikaocia eival napopPola Ye auth tou AupE-
vou napadeiypatos, dBpolopa névie akepaiwv apiBuwy. Xt nepintwon pas BéAoupe
10 dBpoiopa 25 apiBudv kivnths unodiactonhs. ApxikonoloUpe 1o dBpoiopa=0 kal
OTN OUVEXeld, apoU EEpoupe To NANBos twv Babudy nou BéAoupe va diafdocoupe
(ioo pe 25), xpnolponoloUpe pia enavényn for i in range (1,26). Ze k4B Prhipa s
enavannyns diapaloupe 1o Babud tou Tou pabnth oto 1o Brpa, Tou 20U Pabnth
K.0.K. K&Be popd otn nponyoUupevn tphn tou aBpoiopatos npooBétoupe 1o véo Babud,
athroisma=athroisma+bathmos. Metd 1o €nos s enavannyns, agou abpoiotn-
Kav 6ol ol BaBuoi kal éxoupe 1o tenikd dBpoiopa, 1o diaipoUpE pe to NANBoS twv
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BaBuv twv pabntdv tou whpatos (25.0, ws apiBuods kivnths unodiactons) yia va
unonoyicoupe To péoo 6po s Babuonoyias GAWV Twv pHadNTwv.

Mo tnv ebpeon tou eNaxiotou Kal avtioToIxa ToU YEYioToU pUnopoUpE va Epya-
otoUpe pe duo tpénous

1os Tponos

Orav yvwpifoupe nola gival n péyiotn duvath uphn nou Pnopei va ndpel n petapinth
BaBuds (=20), tote npiv v enavannyn BETOUPE WS APXIKN TUN TS PetapAnTAs
min_bathmos, nou kpatdel tnv ekdotote eNdxiotn TN, Ty Tpn auth (oto napddely-
pa = 20). Xtn ouvéxeld, Yéoa o€ pia doun enavannyns, ouykpivoupe oe KGO Bhpa
10 BaBuo6 kaBe pabntn (6nA oto 10 Bhpa 1o Babud tou Tou pabntn, oto 20 Phpa
10 BaBpo toU 20U PABNTA K.0.K.) PE TNV eKACTOTE EAAXIOTN TPA TNs min_bathmos.
Av 0 BaBuds tou pabnth eival pIKpOTEPOS and NV TpExouoa eNAXIOTN TUN NMOU €XEl
n petaPAnth min_bathmos, téte B¢toupe otn petaBAnth min_bathmos v tupn
tou BaBpou tou pabnth (nou nepiéxetal otn petaBAnth bathmos). H enavannyn
UE TS OUYKPIOEIS Yivetal Kal yia Tous 25 pabntes, Eekivavtas and tov NpMTo PEXPI TO
tefeutaio (oUp@wva pe tnv for i in range(1,26))

Avdnoya Bpiokoupe v péyiotn uun. Otav yvwpiloupe nola ival n eddxiotn du-
vat uph nou pnopei va néper n petaBanth Babuods (=0), 1te npiv tnv enavainyn
Bétoupe ws apxikn tpn otn petaBinth max_bathmos, nou kpatdel tnv exdotote
PEYIOTN TPA, TNV TN auth (oto napadeiypa = 0). LN CUVEXEID Kal PEoa O€ pid douh
enavannyns, ouykpivoupe o€ k&Be Phpa 1o Babud kaBe pabnt (dnA oto 10 PApa
10 BaBpd ou Tou pabntn, oto 20 Phpa to Babud tou 20U PaABNTA K.0.K.) PE TNV
ekdotote Péyiotn upn s max_bathmos. Av o BaBuds tou pabnth eivar peyanutepos
and n PEXouoa PEYIoTN TPh nou éxel n petaBint max_bathmos, téte Bétoupe
otn petaPAnth max_bathmos tnv uph tou BaBuou tou pabnth (nou nepiéxetal otn
petaBAnt bathmos). H enavannyn pe tus ouykpioes yivetal kai yia tous 25 padntés,
EeKIvVVTas and Tov NPWIo Péxp! tov tefeutaio (cUpewva pe v for iin range(1,26))

20s 1ponos

YV nepintwon nou &€ yvwpidoupe tnv eAdxiotn duvati T nou eival anodekt.

Apxikd diapéloupe 1o Babud tou Npwtou otn ogipd pabnth kal B€toupe ws AAXION
Kal ws péylotn upn 1o Babud autd (max_bathmos = bathmos kal min_bathmos =
bathmos). Ztn cuvéxeia kal péoa oe pia dopn enavannyns, cuykpivoupe oe k&Be Phpa
10 Babud kaBe pabnth pe v ekdotote eNAxiotn Tuh s min_bathmos, Eekivavtas
and 1o deltepo otn oelpd pabnth (6nA oto 1o Brpa to Babud tou 20u pabnth, oto
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20 Brpa 1o Babud tou 3ou pabntn k.o.K.). Av o BaBuds tou pabnth eival pIkpdTeEPOs
andé  péxouca eNAXIOTN TPN Nou €xel n yetaPAnth min_bathmos, tte B¢toupe
ot petaBinth min_bathmos v upn tou BaBpuou tou pabnth (nou nepiéxetal otn
uetaBAnth bathmos). H enavéinyn pe us ouykpioeis yivetal kai yia tous unéioinous
24 pabntés, Eekivavtas anod 1o SeUTeEPO PéxpI Tov 250 pabntn (for iin range(2,26))
MNapdpola evepyoUE yia TNy eUpeon péyiotns upns. Méoa o€ pia dopn enavannyns
ouyKpivoupe og kGO Pripa 1o Babud k&Be pabnth pe v ekOTOTE PEYIoTN TPA TNS
max_bathmos, &ekiviovtas anod 1o deltepo otn oeipd pabntn (6nA oto 1o Bhpa to
Babud tou 20U pabntn, oto 20 Bripa to Babud tou 3ou Pabnti K.o.K.). Av o Babuds
TOU pabnth eival peyaAUtepos and v 1péxouoa PEYIoTN TP Mou €xel N PetaBAnth
max_bathmos, t¢te B¢toupe otn petafAnth max_bathmos v upn tou BaBuou
ToU pabnth (nou nepiéxetal otn petaBAnth bathmos). H enavénnyn pe us ouykpioels
yivetal kal yia tous undfoinous 24 pabntés, Eekivavtas and 1o SeUTEPO UEXPI TOV
250 pabnth (foriin range(2,26))

BonOsia - evéeikukh Avon

#MNpoypappa BaBuonoyia
athroisma=0
max_bathmos=0
min_bathmos=20
foriin range(1,26):
printi,'os pa@ntAs’
bathmos=input('Awoe tn Babponoyia tou pabntn: ‘)
athroisma=athroisma+bathmos
if bathmos>max_bathmos:
max_bathmos=bathmos
if bathmos<min_bathmos:
min_bathmos=bathmos
Mesos_Oros=athroisma/25.0
print 'O péoos 6pos tns Babpofoyias tou TUAPATOS
gival’,Mesos_Oros
Print 'H ugnAoétepn BaBuonoyia ival:', max_bathmos
Print '"H xapnAdétepn BaBuonoyia givar:', min_bathmos
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2n vuAdonoinon

#Mpdypappa Babponoyia

bathmos=input('Awoe tn abponoyia tou 1ou pabntn: ')
athroisma=bathmos

max_bathmos=bathmos
min_bathmos=bathmos
foriin range(2,26):
printi,'os pa@ntns’
bathmos=input('Awoe tn BaBpofoyia tou pabntn: ')
athroisma=athroisma+bathmos
it bathmos>max_bathmos:
max_bathmos=bathmos
if bathmos<min_bathmos:
min_bathmos=bathmos
Mesos_Oros=athroisma/25.0
print 'O péoos 6pos tns fabuonoyias tou Tphpatos sivar’,
Mesos_Oros
print ‘H ugnAodtepn BaBuonoyia eivar:', max_bathmos
print '‘H xapnAoétepn BaBuonoyia €ival:', min_bathmos

BOewpnukh napathpnon yia tnv eUpeon eAAxiotns Kal PEyiotns TPAS.

¥wn yAwooa Python pnopoupe va emAdooupe 10 napandvw npdPanua aglo-

noimvtas i doph edopévawv ns Aiotas. Onws Ba doupe kal oto 8o kepdnaio n

xphon tns Aiotas eivar 1diaitepa xphaiun. OAes ol tuués nou elodyovial os pia Aiota,
6nws ol Babpoi twv pabntwv tou napadeiypatos, anobnkevovial NPoowpeIvd otn
diota kal ynopouv va enavaxpnolyonoinBouv otn CUVEXEIa KATA TNV eKTEAEON
ToU Npoypdupatos kai yia npdoBetous unonoyiopous. Avtibeta otnv napandvw
npotevépevn AUon ol nponyoupevol Babpoi xavovtal kal &€ YnopoUpE va Tous
€MAVOXPNOCIPOMNOINCOUE OTN CUVEXEIQ.
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Inpgiwon

‘Ooov avapopd otn XpNon TwV ET0IPWY EVOWHATWHEVWY CUVAPTACEWY Min() Kal
max(), nou pnopouUv va xpnaoigonoinBouv yia v duecn eUpeon eAAXIOTNS Kal
U€ylotns Tuhs o pia Aiota, npgnel va toviotel 6t anotenel npdta otdxo tou Yabhn-
patos n katavénon s anyopiBuikns AUons tou npoPAhuatos elpeons eNAXIOTNS
Kal JEYIOTNS TIPS O OXEON UE TNV aneubeias Epappoyn Twv ET0IUWY OUVAPTACEWY
nou nepiéxovtal ous nAouoies BiRAIoBNKes tns Python. L& kGO nepintwon, autd
npénel va dieukpivifetal otnv ekpwvnon ts okNons.

Oswpnukh avackénnon. Aopn Enavannyns while

Aopn Enavafdnyns pe while h (600 <ouvOnhkn> enavanafe)
ApxIKN TPH petaBAntns
<ouvOnkn>:
Evtonn_1
Evtonn_2

Evionn_k

Inpgiwon 1n: ©a npénel péoa oto pnAiok evionwy va undpxel katdAAnAn
evtonn, wote va eaopaniletal 6u kdnola ouyun n cuvBnkn Ba yiver yeudns
kal 6a diakonei 0 Ppdxos. Alapopetikd o Bpdxos de Ba tepuatilel.

Inpeiwon 2n: [Npiv 10 Bpdxo while Ba npgnel va dwooupe pia apxikh uyh
ot petaBAnth nou enéyxel tn cuvBNKn tou Bpdxou, MOoTE avanoya va eKTe-
Aeotei h Ox1 0 BPOXOsS.

Inpeiwon 3n: H Soph enavénnyns while xpnoiponolgital kupiws 6tav o
yvwpiloupe ané v apxn tov akpiPn apiBud twv enavafnyewy nou Ba exte-
Aeotouv. MNa 1o Ndyo autd NpéEnel va opIoTel pia ouvBnkn, nou étav ndyel va
IoXU€l, va diakonouv ol enavannyels.

Inpegiwon 4n: H doun enavannyns while xpnoiponoieital 6tav BéAoupe va
eneyEoupe av pia uph nou eicdyetal and 1o NANKtpoAdyIo eival cUppwvn Pe
auté nou Bédoupe. Na napddelyua av n Beppokpacia pias néAns ot voua
EAnada eivar peta&l wwv -20 kar wv 50 Babumv KeAaoiou.
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Aupévo Mapaderypa (Aopn enavénnyns while)

Na ypaei, ye xphon tou Bpdxou while, npdypaupa os yiwdooa Python, nou va
unonoyicel to dBpolopa twv apiBuwy and to 1 ws o 100.

Mpoypappa o Python

# Npoypappa ABpoilw
sum =0 # apxikh upn oto dBpoicua
i=1 #apxikh uPh otn petafAnth eAéyxou
whilei<=100: # éneyxos tns enavaidnyns
sum= sum-+ i
i=i+1 # au&non tou petpnth
print sum

Apactnpidtnta 15. Aopn enavadnyns pe while (yivopevo 200 akepaiwv apiBuy)

Kavte us anapaitntes anfayés oto napandvw npdypapuad tou Aupévou napa-

beiypatos, wote:

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

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

Apaotnpidotnta 16. Aopn enavadnyns pe While. (Aigpelvnon npoypdupatos).
Aivetal 1o Napakatw WNPa npoypdupatos o Python pe apiBunuéves us eviongs
ava ypappn:

1.1x=20
2.|s=0

3. | while x < 100:
4. x=x+10
5. S=S+X

6. | printx, s
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Na anavthogte ota Napakdtw EpWTNPAta:

1) Nooes popés Ba extedeotel n evioNh otn ypauuh 4;

2) MNoles €ival 6nes ol upés nou Ba ndpel n petafAnth x Katd tnv ekt€Aeon Tou
npoypaupatos (Jadi ye v apxikn);

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

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

Xapakinpiote ws Lwotes h AavBaouéves 1s Napakdtw NPOTAcEls, CNUEIDVOVTAS
v évoeiEn X, av n npétaon €ival owotn, h A av auth eival lavBaouévn.

Mpotdoels /N

1) H dopn while (Ooo) teppatilel dtav n ouvBnkn yivel anBns.

2) Mia 6opn enavannyns for (MNa) pnopei va ektefeital anepidpiota.

3) H dopn for xpnoiponoleital 6tav o apiBuéds twv enavafnyewy dev
eival npokaBopIopEvos.

4) H dopn while xpnoiponolgital 6tav o apiBuods enavanhyewv ival
npokaBopIouévos.

5) H evtonés nou nepinapBdvovtal péoa otn dopn while Ba exteneotolv
toundxiotov yia opd.

53



Mpoypauuatouds Ynonoyiotwv-TEM

Apaoctnpiodtnta 18. Aopés enavannyns while/for. Ané t dopn enavannyns for
ot 6opn enavadnyns while kai avtiotpoa.

A. Tpdyte otn 6e€1d othAn tou Nivaka Kal ota Kevda KeAid, Tunpa npoypdpuatos
oe Python 1000Uvapo pe autd s aplotephs otnANs XpNoIKONoIDVTas th Soun
enavannyns while, 6nws oto npwrto napddeiypa s 1ns ypapuns.

foriinrange (1,10): i=1
print i*i while i<10:
print i*i
i=i+1

foriinrange (10,51,2):
print i*i

foriinrange (100,51,-2):
print i*i

B. Mpdyte otnv apioteph othin tpnpa npoypdupatos oe Pyhon icoduvapo pe
auto s 0eias othAns xpnoipgonolwvtas th doph enavannyns for.

z=2

while z<10:
print z
z=z+4

x=1
while x < =10:
X=X+2

print x
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Apaotnpiétnta 19. Aopés enavannyns While / For. Aivetal 1o napakdtw thua
npoypdapuatos os Python

x=60
while x>0:
foriinrange (2,7,2):
x=x-10

print x

1) Noéoes popés Ba exteneotei n eviodh x=x-10;
2) Ti 6a epaviote diadoxikd otnv 086vn Petd v eKTEAEON TOU NPOYPAPHATOS;

Apaoctnpiétnta 20.
O napakdtw kwdikas o Python oxebidel piod XpIoTOUYEWIATKO
bévipo:

lines = 1

maxlines = 12

while lines <= maxlines:
print(lines*'*")
lines +=1

*

*x

* )k

* kK *k

* kK k*k
kKKK *)k
*khkkkkk*k
*kkkkkkk*)k

KRRk hKk*k*

Annatte katdAnnAa tov kwIka €101 wote va oxediddel kal 1o anno piod.
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Oswpnukh avackénnon. Anpioupyia - KAhon cuvdptnons

Luvaptnoels

Avakinon yvwoewv ané to Bidio Mabntn

O1 ouvaptnoels ival ENavaxpnaolyonolNoiPa Yépn npoypapudtwy. Mas
enitpénouv va &ivoupe éva évoua o€ éva olvono evioAwyY Kal Va TO €KTE-
Aoupe kanwvtas to évopa autd, and onoudnnote oto NPOYPAUHa Kal OOES
Qopés Bénoupe, diadikaoia nou ovopddetal kAnon (calling) tns cuvéptnons.
Anpioupymvias dIKES Pas OUVAPTAOEIS:

la va opicoupe pia 61Kh pas cuvaptnon xpnolPonoloUPE TN XAPAKINPICTUKA
deopeupévn AEEN def, akonoubei éva évopa nou tautonole v ekdotote
ouvéptnon kail éva Leuydpl napevOéoewv nou pnopouyv va nepikAgiouv
pia Aiota e ovopata NOpapETpwy, v N ypappun teAeIdvel Pe dvw Kal KAtw

teneia (:).

Apaotnpiétnta 21. Anpioupyia kal kAhon cuvapthoewy (Algpelvnon KmOIKa - Ti

Ba eppaviotel otnv 066vn)

MeAeTNOTE KAl ONUEIDOTE XEIPOYPAPa To anotéleopa kdBe npoypdupatos. X
OUVEXEID Kataxwphote tov kdBe kbdika oto nepifaniov s Python kar cuykpivete

10 aNot¢AEOPA PYE autd NOU ONPEIDMOATE.

# Mpoypapua 1
print "\n'*1000 #clear screen
print_1(t2):
t1 =12+10
t1
t1=5
print_1(t1)

# Mpoypappa 2
print_1(t2):
12
t2 =t2+10
12
t1=5
print_1(t1)
t1
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Apaotnpiotnta 22. Anpioupyia ouvaptNogwy (To NPMTO PoU unonpdypauua)

Na ypdyete 1o napakdtw npdypappa oto ouvtdkin tou IDLE ts Python kai agou
10 aNoBNKeUOETE O€ €va APXEi0 va 10 EKTENEDETE.

sum=0
foriinrange (1,101):

sum =sum + i
print sum

2n ouvéxela enineCte Tov napandvw kmoIka kal e Ctrl + ] h emAiéyovtas anod 1o
pevou tou IDLE Format — Indent region, “onp®Ete” 1ov KWIKa YIa E00XN Yéaa.

Ovopdote autod 1o THAPa KMOOIKa PE TO Gvopua mysum npocBEtovias otny apxh
i ypappn def mysum():

def mysum() :
sum =0
foriinrange (1,101):
sum = sum + i

print sum

MoAis opioate to véo oas unonpoypappad. Me nAnktpo F5 to unonpdypappa Ba
Qoptwbei oto diepunveuth kai 1o IDLE Ba oas petagpépel oto nepiBdnnov tou diep-
unveutn. Ekel av dwaoete tnv evionh mysum() Ba ekteneotei o napandvw KWIKas.

Ouolaoukd éxete ovopdoel €va TWhpa KMOIKA PE 1o Gvopa mysum kal avt va
Eavaypagete 6Ao tov KWIKA, anid ypA@ETE 10 GVOUA NOU ToU EXETE OWOEIL. AUt
ATav Kal 1o NPWTO 0as unonpoypaupa.
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Apaotnpiotnta 23. Anpioupyia kal KAhon cuvaptnogwy (MEyioto TpIbv apiBudv)

Na ypagei ouvéptnon o€ Python nou va unodoyicel to peyioto PHetagy piav (3)
apIBuv.

Ynobei§n: Na dnuioupynBei apxiké pia ouvaptnon nou va unofoyidel 1o peyanutepo
peta&l duo aplBuwv pe 1o évoua max_of two. Yn cuvéxeia, va dnploupynBei
pia véa ouvaptnon nou va Ppiokel 1o peyaAUtepo PETAEU TPIMV apIBUMmV LE TO
6vopa max_of_three, xpnoipgonoiwvtas katdAnnAa tn cuvdpnon max_of_two.

BonOsia - Evsiktukh Avon

#ouvdaptnon Upecn PEYIOTOU TPIMV APIBU@V
def max_of_two(x, y):

ifx>y:

return x

returny
def max_of_three (x,y, z):

return max_of_two( x, max_of_two(y, z))
print(max_of_three(34, 8, -11)) #napdadeiypa yia éAgyxo
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Apactnpiétnta 24. Anpioupyia, KANON KAl XOPAKINPIOTKE OUVAPTAOEWVY (Epw-
thoels LwotoU-AdBous)

TupnAnp®Oote tn SeUtepn othAN Tou nivaka pe Twotd (X) h AdBos (N).

Meprypagn /N
OpiCoupe tn cuvaptnon Metatropi ws €€ns: definition metatropi
Opioupe enituxws pia ocuvéptnon: 1
1) def ektyposi (x1, x2) 2
2) def ektyposi (x1 + x2)
3) def ektyposi (x1; x2) 3
Opiloupe enituxws pia ocuvéptnon: 1
1) def ektyposi (x1; x2): 2
2) def ektyposi x1, x2
3) def ektyposi (x1, x1): 3
H kAnhon pias ouvéptnons yivetal Pe: 1
1) call évopa_ouvaptnons() >
2) 6vopa_ouvaptnons ()
3) run évopa_ouvaptnons () 3
4) Ona ta napandvw 4

Fevikés Apaotnpidtntes - AGKNOEIS

210 te1padid 0as Kal 0TN CUVEXEIQ OTO Npoypappatouké nepiBéinov ths Python-
IDLE, va eniAdoete ta napakdtw npoPAnuata-6pactnplotntes.
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Apactnpidétnta 25.

Na ypayete npdypaupa os Python nou Ba:

1) AlaBade éva nood, o€ eUPpW.

2) Na petatpénel 1o nood nou diaPaoe oe Aipes Ayynias (dexduaote 6u 1€ = 0,85
Nipes).

3) Na epgavilel 1o nood oe eupm Kal Aipes Ayyaias.

Enéktaon: Apou diafdoel 1o nocd, va diaPdadel kal tnv Icouia Tou evés EUpM

évavu s Aipas AyyAias kal otn ouvéxela pe Baon v Icoupia auth va KAvel tn

petatponn.

Apaoctnpidétnta 26.

Na ypdayete npdypappa os Python nou va diaBddel tnv nAikia evos Npoomnou.
XN ouvéxela, av gival katw twv 18 etwv va eppaviel tn AgEn “ANHAIKOL", av
eival 18 kar dvw va epgaviel “ENHAIKOL" kar ténos, av givar dvw twv 70 g1y
va epgavidel tn Aggn “HAIKIQMENOZL".

Apaotnpidtnta 27.
H uioBodooia unadfnfou npofiénel enibopa tékvwy, pe BAoN Tov NAPAKATW
nivaka:

Ap1Bu6s naidicv Moo eniddpatos pioBodoaias
0 €ws kal 2 0 eupw
3 (tpitekvn) 100 gupw ouvonlika

avw twv 3 (noAutekvn) | To apxiké enibopa twv iy naidiwy (100€) ouv 20 €
yia kdBe napandvw naidi Gvw twv TPImV.

Na ypdyete npdypappa o yAddooa Python 1o onoio yia pia oikoyéveia:

1) Na b1aBadel tov apiBuo twv naididv evés (uévo) unafnniou.

2) Na epgavilel 1o phvupa tpitekvn h noAUTeKVN OIKOYEVEID OTNV avTIoTOIXN MeE-
pintwaon.

3) Na unodoyilel kal va epgavilel 1o nood tou eniddpatos nou avanoyei otov
unénnnno.
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Apaoctnpidétnta 28.

‘Evas okAnpods diokos éxel xwpnukdtnta 500 MB yia anoBnkeuon apxeiwv. O kAtoxds
T0U ToV Yeilel e apxeia. Bewpwvias 6T To anobnkeutikd péoo eival apxiké doeio,
va ypdyete npoéypaupa o Python nou Ba d1aBddel to péyebos kGBe apxeiou o€
MB, péxpi 1o ouvoniké péyebos va Eenepdoel TN xwPNTKOTNTA AUTA. LTN CUVEXEID
Ba epgaviel 1o ouvoniké NANBos twv apxeiwv nou £xouv anoBnkeuBei oto dioko.

Apactnpidétnta 29.

‘Eva acavoép éxel péyioto 6plo aopdneias ta 500 kiAd. Na ypdyete npdypaupa o
Python nou 6a 61aBacel to Bapos kal tn ogipd pe tnv onoia KABs dtouo 10épxetal
oto aoavoép (n.x. 45 1, 89 2). To npdypappa Ba tepuatiCel 6Tav 10 aoavogp YeUIoEl
(og oxéon e 10 Péyioto enitpentd 6plo acpaneias). L ouvéxela Ba epgavicer
o€1pd Tou teNeuTaiou atdpou, NouU KATA(EPE va UMEl OTO ACAVOEP.

Apaoctnpiétnta 30.

Xe ¢éva nAofo undpxouv eioithpia A' ©¢ons (kwdikos 0) npos 50€ kal B' B¢ons
(kwdikods 1) npos 20€, 10 éva. O uéylotos enitpenodpeVos aplBuos eniPatwy ival
400 dtopa kal Bewpoupe Ou teNIKE 10 NAOIO YEUIOE YIA TO CUYKEKPIPEVO MPOOPI-
opod nou eEetdlouE.

Na ypayete npdypaupa os Python, 1o onoio:

1) Na 61aBader tnv katnyopia eioitnpiou (kwdikds 0 1 1) yia kaBe emiBatn.
2) Na epgavicel 1o nAnBos twv eniBatwv s A' Béons.
3) Na epgavilel 1o ouvonikd nocd nou nAnpwaoav 6ol ol enIBATes.

Apactnpidétnta 31.

Na cupnAnpWOETe 10 KeVA 0TO NAPAKATW NPOYPAPPA MOTE:

1) Na eppavilel 6ious tous apiBuous and 1 péxpr 100.

2) Na eppavilel 6Aous tous apiBuous anod 1 péxpl 100, andd pe avtiotpopn oeipd.
3) Na epgavilel dAous tous aptious apiBuous and 20 uéxpr 80.

for number in range( , , ):

print number
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Apactnpidétnta 32.

Na ypagei npdypappa os Python to onoio:

1) Na d1aBadlel enavadnnukd aképaious apiBpous péxpis étou 6oBei o ap1Buods 0.

2) Na epgavier oto €nos, 10 NANBos twv Betk®V apIBudy.

3) Na unodoyicel kal va epgavilel oto 1€nos, 10 dBpolopa 6Awv Twv apiBuy nou
diaBdaotnkav (666nkav and 1o NANktpondyIo).

Apaotnpidtnta 33.

Na ypdyete npdypappa o Python pe 1o onoio: Na kataxwpouvtal enavafnnukd,
0 ap1Buods kukAopopias oxNpatos kal noad kAhons ané napkdpiopa h dAAn atia,
LE TNV Kataxwpnon va enavanapBavetar péxpl va 600si apiBuds kukAopopias 99.

Y10 €nos va epeavidel:

1. To nANBOs Twv oXNUATWY NoU Kataxwphonkav.

2. To ouvonikd noood kANogwv nou Ba elonpaxOei.

3. Tov apiBu6 kukAoopias tou teAeutaiou and ta oxnpata nou éAaav 1o PEyIoto
nood kANons, kaBws kal 1o Nocd s KANoNs auThs.
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Ke. 5: Kaaooikoi aflyopiBuor Il

[ (Lo V.V,V\[e BN Knaoikoi AdyopiOuol i

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 KEPAAaIo autd avantiooovial oplouévol and tous Bacikous afyopiBuous
s MAnpogopikhs Emothuns. H évvoia tou adyopiBuou anotenei tov akpo-
ywviaio NiBo tns eniothpns ts MAnpo@opikns, pia kai éva and ta Pacikdtepa
npoPAnuata nou eCetdlel, eival o oxedlaopds afyopiBuwy yia tnv eniduon
npoPAnudtwv. Autd duws de onpaivel 6T, av ENIVONCOUUE évav ornolovon-
note afydopiBuo nou va Auvel 1o npdPRAnua nou BENoupE, auto ival apketod.
To Baoikd, andd kal aidvio epdtnpa tns MNAnpoopikns, eival “Mnopoupe
kadUtepa;” Mnopoupe va oxedidooupe évav afyopiBuo o onoios va KAVEl
kadUtepn diaxeipion twv UnoAoyIoTKWY NOPWY ToU CUCTAPATOS (UVAPNS
Kal ene€epyaothn); Zhpepa 1o Baoikd npoéPAnua dev eival tdoo n xphon s
KUplas pvnpns, anid o xpdévos ektéfeons tou afyopiBuou. O otdxos pas
Aoinodv, 6ev ival va Auocoupe aniws éva npéPAnpa, addd va to AUcoupe
pe 1o Bénuoto tpono. Monlés popés dev undpxer évas anyopiBuos nou va
eival BeNuotos yia 6Aes Us nepintwoels dedopévwy, alld e€aptdtal and v
opyavwon twv 6edopévwy. MNa napddelyua n oeipiakn avalntnon oapVvel
6na ta otoixeia pias ta§ivounuévns iotas xwpis va ekyetaddedetal i didtagn
twv otoixeiwv. O oxedlaopés vés véou anyopiBuou nou Ba ekpetanievetal
v 1iaitepn Gopn twv dedopévawy, yia va Ppiokel 1o (NTOUPEVO CTOIXEIO MIO
yphyopa, anoteei éva anod ta avukeigeva autns s evotntas.

Eneibn undpxouv d1apopes katnyopies dedopévwy, ol eniotnpoves ts MNAnpogo-
pikhs oxedidlouv diGpopous anfyopibuous avanoya pe tnv Idiaitepn opydvwon
v dedopévwv. MN' autdv 1o Adyo Oev Exoupe Pévo évav anydpiBuo tagivounaons,
anAdd apketous, k&nolous anod Tous onoious Ba PEAETNOOUPE OE AUTAV TV eVOTNTA.

A1dakukoi otéxol
Ttoxol

Meta tn penén tou kepanaiou, Ba pnopoupe va:

e avanuoupe kal va epapudloupe katdAdnAda kAaoikoUus afyopiBuous yia
npoPAnpata tagivéunons kal avalhtnons
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e udonoloUpe o€ piIa yAwooa npoypaupatopoU kAaoikous afyopiBuous
tagivéunons kal avalhtnons

® ouyKpivoupe kal va eniféyoupe tov katdAAndo afydpiBuo avaioya pe 1o
€ios tou NpoPANUATos.

Né€eis kne1bia

AnfyépiBuol, tagivopnon, avalhtnon.

A1bakukés Evotntes

5. KAaaoikoi AfyépiBuol i
5.1 Auabikh avadhtnon
5.2 Ta&ivopnon EuBegias avtadiayns
5.3 Ta§vopnon pe Eioaywyn
5.4 Apaotnpiétntes - Adutes
Epwthoels - Aoknoels

Zuvoyn

Mia p€Bobdos yia tnv avalhtnon evés otoixeiou o€ pia Aiota, gival n ogipiakn
avadhtnon. Ztnv nepintwon nou n Aiota gival ta§ivounpévn, xpnoigonoieital
n duadikh avaldhtnon n onoia ekpetanievetal tn SIATAEN Twv CTOIXElWY, YId
va Bpel 1o {ntoupevo atoixeio nio yphyopd. lNa va xpnoigonoinBei n duadikn
avadhtnon o€ un tagivopnpéva dedopéva, NPENEl NPOPAVMmS NPMTA autd va
ta&ivounBouv.

Ye autd 1o kepanalo napouoialovial duo adyoépiBuor tagivéunons. O an-
yop1Buos tns eubeias avtaniayns, nou PBacietal otn oUyKPIoN YEITOVIKDV
Ceuyv s Aiotas kal 0 adyopiBuos taivéunons, Nou Pe el0aywyn tagvouel
uia diota BaBuiaia, elcdyovias KABE Popd 10 ENGUEVO OTOIXEIO, €101 WOTE N
diota va napapével tagivopnpévn.

Inpeiwon: To kepdnalo autd eival pepikd evids d1daktéas kal e€etaotéas Unns.
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Apaotnpiéintes - AOKNOEIS

Apaoctnpidtnta 1. Meféwn nepintwons evoeikukns AUoNs

Na ypdayete anyépiBuo o€ Python o onoios va diaBader yia k&Be pabnth to évopa
Kal 1o BaBué tou kal va ta kataxwpei og dUo Aiotes student kar grade. H eioa-
ywyh twv dedopévwy otapatdel, otav 000ei avtl yia dvopa n tpn 0. LN ouvéxela:

1) Na ep@avicel ta ovépata Kal tous fabuous twv pabntwv oe adgaBnukn oeipd,
kavovtas katadAnAn tagvounon pe Bdon tn Aiota student.

2) Na 6i1aBader 1o dvopa evds pabnth kair va eugavicel tov avtiotoixo Babud tou,
apoU nponyoupévws éxel Bpel tn B€on tou otn Aiota, aglonolwvas To Yeyovos
OU ta ovopata eival oe aNpapnukh oegipd.

3) Na ta&ivopei tous pabntés pe Baon tous Babuous tous kal va eugavicel 1 ovopata
TV IOV POty padntwv. Na xpnaoipgonoinaoete tov afydpiBuo tagivoéunons
nou hon éxete uNonoINCEl WS cUVAPTNON.

Evbésikuikn AUon

# Ta&vounon twv Aiotwv A, B og aufouoa osipd
# pe Baon tn diota A
def bubbleSort( A, B):

N=Ilen(A)

foriinrange(N):

forjin range(N-1, i, -1):
fALjl1<A[j-1]:
AljL ALj-1T=Alj-1] Alj]
B[j1 B[j-11=B[j-11B[j]

# Auadikn Avalhtnon tou otoixeiou key otn Aiota A.

# H ouvaptnon eniotpépel tn B€on tou otoixeiou, anfiws
# av 6ev 10 Bpel eniotpépel tov apiOuo -1 .
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def binarySearch( A, key ):

last=len(A)-1
first=0
pos = -1

while first <= last and pos ==-1:
mid = (last + first) // 2
it Al mid ]==key :
pos = mid
elif Al mid ] < key :
first = mid + 1
else:
last = mid - 1
return pos

# AkonouBei 10 KUpIo NPOYPApPa 6rou Xpnaiponolouvial
# ol Napanavw cuvapTNoEIS
#apxikonoinon

index =0
student =[]
grade =[]

#eloaywyn ovopatos pabntn
print " Na va teppauotei n elcaywyn dwoe 0 ws évopa”
name = raw_input("student[" + str(index) + "] = ")
while name !="0" :
valGrade = input("grade[" + str(index) + "] = ")
student.append(name)
grade.append(valGrade)
index += 1
name = raw_input("student[" + str(index) + "] =")
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bubbleSort( student, grade ) #kAhon cuvdptnons ta§ivépnons
#ep@avion ovopdtwv pabntwv kai Babpwv
forindex in range( len( student ) ):
print student[index], grade[index]

name = raw_input(" name = ")
pos = binarySearch( student, name)
#xAnon tns cuvdaptnons duadikh avadhtnon
if pos==-1:
print " To 6vopa nou édwoes 6ev undpxel otn Aiota "
else :
print grade[ pos ]

# Twpa yivetal ta§ivopnon ws nNpos tous Babpous,
# anna ensibn €ival o av€ouaoa
# ol tpeis peyanutepol gival ol Tpels tefeutaiol
bubbleSort( grade, student)
print student[-1], student[-2], student[-3]

Napatwnpnosis - Eng§nynosis

e [1a tnv avadhtnon Ba xpnaoiponoiooupe tov adyopiBuo tns duadikhs avaldhtn-
ons, apou pas {nteital va aflonolhooupe tnv adgapntkn oeipd twv oVoUatwy
twv pabntwv. YnevBupiletal éu av ta ovopata dev htav o alpaBnukn ogipd
dev Ba pnopouoe va xpnaoipgonoinBei n duadikh avalhtnon, anid Ba sipactav
UMOXPEWPEVOI VA XPNOIYONOINCOUE TN oglplakh avadhtnon nou pdbape otnv
B’ 1d€n tou Aukeiou.

* H ouvdptnon str xpnoigonoleital yia va Yetatpéyel évav apiBud oe oupPonoocelpd
MOTE va €XEl VONPA N oUVEVWON oUPPBoNocEIpwY Je Tov TeAEoTh “+'

® H ouvdptnon len eniotpépel to NANBos twv otoixeiwv pias Aiotas, 6nws ixape
bel otnv B’ Aukeiou

* Mnopoupe va xpnalgonoloUye tov tefeoth // ins aképaias (eukneideias) Siaipeons.
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* [TpooBetoupe k&Be dvopa pabnth nou SlaBéloupe oto ténos ts Aiotas student
pe tn peBodo append. To id10 kKAvoupe yia va NpooBECOUPE TOUS AVTIOTOIXOUS
BaBpous k&Be pabnth otn Aiota grade.

e O1 6uo Aiotes gival “napadnnnes”, SnAadn o pabntns pe dvopa student[2] exel
BaBuod grade[2], ondte av xpelaotei va tagivopnooupe pe Baon tous BaBuous
Ba npénel va avupetaBécoupEe Kal Ta ovOpaTa yia va pnv xandoel n avuotoixion
PETaU tous.

Apaoctnpidtnta 2. Tagvounon eubeias avianiayns

Aivetal n napakdtw Aiota A pe 7 apiBuous. Na ektenéoete tov anyépiBuo tagive-
pnons euBeias avtandayns yia v tagivopnon twv aplBuwy os augouoa oeipd,
oupnAnpvovias napdninda ta kevd otov Napakdtw nivaka, €101 MOTE va ¢ai-
VOVTaI 10 OToIXEla tns Aiotas apéows YeTd and kdbe népaopa tou anfyopibuou.

A[0] A[1] A[2] A[3] Al4] A[5] Al6]
5|34 | 5| 3| 2|1 1

1o népaopa

20 népaocpa

30 népaocpa

40 népacpa

50 népaopa

60 népacpa
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Apaotnpiownta 3. Aigpedvnon tou afyopiBuou tagivéunons

Na ekteN€oete TNV NAPAKATW cUVAETNON CUPNANPMYOVIAS Ta KEVA UEXP! Va Ka-
tann&ete ous katdAAnAes tpgs, WOoTe va yivetal n tagivépunon owotd yia i diota
A=10,1,2,3,4,5]

def bubbleSort( A):
N=len(A)
foriin range( ,

):

print"i=",i
print"j=",  #owvibia ypapun
,-1):
print"j=",j,j-1,", ", # ownv ibla ypapun
ifA[jl1<Alj-1]:
AljL ALF1T=Alj-1] Alj]
print

forjin range( ,

Apaotnpidétnta 4.
Na ypdyete éva npdypappa o€ Python to onoio Ba diaBdédler ovdpata péxpl va
600¢i ws dvopa 1o ‘0’ kal Ba ta eppavicel oe afpapnukn oeipd.

Enéktaon
21N OUVEXeID 10 NPdypapud oas Ba diaBddel éva dvopa kal Ba epgavicel kataAdnio
uAvUpa, av 1o évopa autd spgpavidetal otn Aiota pe ta ovouata h OxI.

Apaoctnpiétnta 5.

Na ypdyete éva npdypappua to onoio Ba Silafdélel Babuous pabntwv péxpl va
600¢i apvnukods kal otn ouvéxela Ba epgavilel tous tpels peyanutepous Babuous
nou O16PaoE.
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Apaotnpiotnta 6. AdyopiBpos Auadikhs avadhtnons

Aivetal napakdtw n Aiota A pe 14 apiBuous. Na extenéoete tov alyopiBuo s
Auabdikns avadhtnons yia tov apiBué 100 kal va ypayete oto tetpddid oas Tous
apiBuous nou Ba ouykplBoUuv pe to 100 katd tnv ektédeon tou anyopiBuou.

o(1,2|3|4 |56 |7 8|9 |10]11]12]|13
A1 |12 |3 ]5 |8 132134558994 |9 |99

Mdoes ouykpioels xpeldotnkav péxpl va dianiotwoel o afyodpiBuos 6t to 100 dev
UNAPXEl OTOV NiVaKQ;
Apactnpidtnta 7. AdyopiBuos Auadikhs avalhtnons

Na cupgnAnpMOETE Ta kKevd oTo Napakatww Npdéypappa o Python, €10l ote va exte-
Aei tov afydpiBuo tns Auadikns avadhtnons evos otoixeiou key oe pia Aiota array.

def binarySearch( array, key ) :
first =

last =

found =

while and found :

mid =

if array[ mid | == key :

elif

first =

else :

last =

return found
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Apactnpidétnta 8.

Na ypdyete éva npdypappa to onoio va 61aBdder tous Babpous kal ta eniBeta twv
paBNTV s TEENS 0as Kal Otn CUVEXEID va ta eppavilel oe pBivouoa oeipd ws
npos tous Babuous, dnAadn dool éxouv kanUtepous Babuous va eival npmTol.

Apaoctnpidtnta 9. AdyopiBuos eubeias avtaniayns

Na ocupnAnpoete ta Kevd oto NApakdtw nNpodypaupa, €101 WOTE va TagIvouEi
ta otoixeia s Aiotas array os pBivouca ogipd, cUPPwWva Pe Tov afydopiBuo s
euBeias avtandayns.

foriin range( , . ):
for j in range( , . i
if array[ ] > array[ ]:

array [j1,array [ j+1]=array[j+1], array[ ]

Na XpNOIPONOIACETE Wi CUVAPTNON avtiotoixn e auth ts dpactnpidtntas 2 yia
nepaiépw Siepelvnon.

Apaoctnpidtnta 10. AdyopiBuos eubeias avtaniayns
MNéoa nepdopata Ba xpelactoly yia va tagivounBouv ol napakdtw AioTES PE Tov
anyépiBuo taivounons eubeias avtandayns o autouoa oeipd;

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

B | 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 6 6

73



Mpoypauuatouds Ynonoyiotwv-TEM

(OVVV\[e I Alaxeipion Apxeiwv

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 ke@Anaio autd Ba avantuxBouv ol tpénol dnuioupyias Kail XeipIoPoU
apxeiwv. Enions, Ba napouciactolv ol Bacikes Astoupyies, GnNws 10 Avolyua,
KAeioluo evos apxeiou, 1o didfaopa Kal ypAawiuo Pias eyypaens, Héow s
yAooas npoypappatopou Python.

Ai1dakukoi otoxol

Metd tn penén tou kepandaiou Ba pnopoupe va:

e SnploupyoUpE apxeia

e xelpI(6paote annd apxeia, OGNws yia Napddelyua apxeia Kelpévou, Yéow
Baoikwv evionwv (open, close, read, write) nou xpnoiponolei n yAwooa
npoypaupaucpou Python

e sktefoUpe Npdobetes Asitoupyies oe apxeia, Gnws n avaldhtnon.

Né€sis knelbia
Apxeio Kelpy€vou, Gvolyua apxeiou, avayvwaon apxeiou, eyypapn o€ apxeio,
KAeiolyo apxeiou, diadpoun.

AiSakukés Evotntes

6. Alaxeipion Apxeiwv
6.1 Eioaywyn - dnpioupyia, avolypa, kAgiolpo apxeiwv
6.2 AvGyvwon Kal eyypagn os apxeio
6.3 MNpdobetes Astoupyies os apxeia
Epwthoels - Aoknoels

Zuvoyn

Y10 kePAnalo autd aoxoAnBnkape pe tn Olaxeipion apxeiwv dedopévay,
Kupiws and t okonid s yAdooas npoypapuatucpou Python. Enions, pe
B¢pata tautonoinons tous anéd to A&toupyikd ZUotnpd, 6nws To dVoud, N
B¢on oto anoBnkeutkd péco kal Baoikés Aeitoupyies oe autd.

Inpeiwon: To kepdnaio autd gival PePIKA evids didakteas kal eGetaoctéas UAns.
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Apaotnpiéintes - AOKNOEIS
Apaownpidétnta 1.

Na ypdyete éva npdypappa os Python 1o onoio:

©a dnpioupyei pia Aiota pe 6Aous tous dptous apiBuous and 1o 2 péxpl 1o 1000
Kal Ba ypdgel autous tous aplBuous o€ éva apxeio évav og k4B ypauun.

¥tn ouvéxela Ba d1aBadel tous apiBuous and to apxeio kal Ba ypdeel 1o dBpoloud
TOUS OT0 T€N0S TOU apXEiou Xwpis va diaypayel 1a NEPIEXOUEVA TOU APXEIOU.

Auon

# dnpioupyia pias Aiotas pe uyous apiBuous
# ka1 anoBhkeuon twv apIBUWYV oto apxeio
even_list = range(2,1001,2)
myfile = open(‘even_list.out’, ‘w')
for number in even_list:

myfile.write( str(number) + “\n")
myfile.close()

# Gvolypa tou apxeiou yla avayvwon
myfile = open(‘even_list.out’, 'r')
S=0
for line in myfile:

S =S +int(line)
myfile.close()

# dvolyua tou apxeiou yla npooBbnkn oto ténos
myfile = open(‘even_list.out’, 'a’)

myfile.write( str(S) + “\n" )

myfile.close()
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Apactnpidétnta 2.
Na ypdyete éva npoypappa o€ Python 1o onoio Ba diaBadel éva keipevo and €va

apxeio kal Ba eugavicel us Né€els kGBe npdtaons oe avtiotpoPn oelpd, dnAadn
v npwtn AEn tefeutaia kar tnv tedgutaia NpwN.

Aexbépaote 6 kdBe npdtaon tenelmvel e teneia *." kal ol NEEEIS eival XwPIOPEVES
UE éva Kevod. Agv undpxouv difa onpeia otiEews.

Apactnpiétnta 3.

Na ypdyete éva npdypappa 1o onoio Ba evivel Suo apxeia KeIPévou o€ €va To-
noBetwvtas ta neplexdpeva tou 6eUTEPOU apxeiou petd and autd Tou NPMTOU.
Apactnpidtnta 4.

Na udonoihoete pia ouvdptnon copy(source, destination) n onoia 6a dnpioupyei
€va aviiypa@o ToU apxeiou pe dvopa source oto apxeio pe dvopa destination.
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(V. V,V\[e VA Mponypéva otoixeia ylwooas

nPOYPAHUHATICHOU

Lroixeia ané to BifAdio MaOntn

Eicaywyn

210 kePAnalo autd Ba avantuxBouv nponyuéva xapaktNPIoUKA s yAwooas
npoypappatopou Python. Yuykekpipyéva Ba avantuxBouv ol 1I616TNTES Twv
unonpoypapudtwy, n epgpéneia petaBAnty, ta apBpwpata Kal ta Nakera.

Aidbakukoi otéxol
Metd tn penémn tou kepanaiou Ba pnopoUpe va:

® QVAPEPOULE T XAPAKTINPIOTKE TwV UNOMPOYPAUHATWY Kal Tov 1pono KANoNs
TOUS, JE TNV NPOCApPOYh Tous otn yAdooa Npoypappatcopou

e cvtoniCOUE Kal anopovamvoupe kKatdnAnAa tuhpata KHOIka and €toIpo
nPOYPAUHaA YIa PUETATPONA Og Uunonpoypauuata

e oxeb1adoupe n AUON NpoypappatotkoU npoPAnuatos pe apBpwtd tpono,
Onou auto gival oKONIPo

e avayvwpiloupe v eppéneia petaBAntayv Kal napapépwy o ouvBeta

npoypaupata.

Né€eis knelbia
Yuvaptnon, Napauetpos, eupéneia, dpBpwpa, Tonikn petapAntA.

Ai1Sakukés Evotntes

7. Mponypéva otoixeia yAwooas Npoypaupatopou
7.1 Ynonpoypdupata kal tpénol kAhons tous
7.1.1 Ynonpoypauuata
7.1.2 Yuvapthoels otnv Python
7.2 MetaPBAntés kal napduepol
7.2.1 Mapduetpol ouvapthoswy
7.2.2 EpBensia twv petapintdv
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7.3 ApBpmpata
7.3.1 Eiloaywyn
7.3.2 Z0vtopn nepiypagn tns Mpdtunns BiBAioBNkns
7.3.3 laketa

7.4 Apaotnpiotntes

7.5 Epwthoels

Zuvoyn

Onws o1 cuvaoptNaEls gival ENavaxpnolponoIoUPEVa HEPN MPOYPAPPATWY, Ta
apBpwpata gival enavaxpnaolponoloUueva npoypduuata. Ta nakéta eival pia
anAn iepapxia, yia va opyavavoupe apBpapata. H npétunn BipAioBhkn nou
ouvodeuel v Python €ival éva napddeiypa t€toiwv Naketwy kar apBpwpdtwv.

‘Eva dpBpwpa (module) eival pia cuffoyh OXEUKMOY CUVAPTACEWY KAl Aro-
Bnkeletal o apxeio pe katdnngn .py. Mnopoue, va ypdwoupe Kal ta OIKé
pas apBpdpata, anoBnkelovias Us CUVAPTACEIS Pas o€ €va apxeio .py. MNa
va XpNOoIPonoInooupe éva apBpwua oE éva npdypaupa, Ba npénel va 1o
€I0AYOUUE PE TNV evionh import.

Exktos ano us evowpatwpéves BIRRIodnkes (Lovades) ouvaptnoewy Nou ne-
pidauPdvovtal otn yAwooa Python, pnopoupe va Bpoupe otous diktuakous
1ONoUs unoothpIEns s yAwooas Kal eEwTtepikés povades AoyiopikoU JE
nAnBwpa eninAéov cuvapPTNOEWY Yid TN dNUIOUPYIA I0XUPDY NPOYPAUUATWY.

‘Eva ano ta kaBopioukd nAgovekthpata tns yAddooas Python, gival 6u uno-
ownpiletal ané pia naykdopia KovotNtd NPOYPAUUATIOTWY NOU COUVEIOPE-
pouv pe tn dnpioupyia noAnwv e€wtepikwv BIRRioBnkwv. Tis BiBAI0BNKeS
QUTES PNOPOUPE VA XPNOIPOMNOINCOUE, YIa va SNPIoUPYNCOUPE YPhyopa
EVIUMNWOIAKES Kal QIAIKES MPOS TO XpNotn epappoyés. Tis ouAnoyés autés
pnopoupe va us Bewphooupe ws Npoobetes epyaneloBnkes pe €toiua ep-
yaneia, ta onoia YnopoUuE va XpNOIONOINCOUUE PYEOA OTOV KWOIKA Uas,
a@ou ol neploodtepes epyaneiobnkes tns Python avhkouv otnv katnyopia
Tou elelBepou AoyiopIkoU.

78



Ke. 7: lponyuéva otoixeia yAwooas npoypauuatouou

Apaotnpiéintes - AOKNOEIS
Apactnpidétnta 1.

Avoiyoupe €va véo apxeio otnv Python oto onoio Ba npooBéooupe tous opiopous
TWV ouvapthoewv nou Ba dWooupE NAPAKATW.

Opidoupe tn cuvaptnon python3 n onoia epgavicel tn AEn python 3 gopés. Eni-
ons opioupe kal tn cuvdptnon python9 nou epgavicel tn A€EN python 9 popés.

def python3(): def python9():
print "python" print "python"
print "python" print "python"
print "python" print "python"
>>> python3() print "python"
python print"python"
python print"python"
python print "python"

print "python"
print "python"

Na Eavaypdyete tn cuvdptnon python9 xpnoiponoimvias AlyotePes eVIonss.

Na opioete pia ouv@ptnon n onoia va sugavicel 21 @opés tn AEn python pe
anokAgiotukN xphon twv SUo Napandvw CUVAPTACEWY, XPNCIPOMNOIMVIAs 00 10
duvatdv Nyotepes evionss.
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Apactnpidétnta 2.

Aivovtal ol napakdtw ouvapthoels og Python:

def python3(): def python12():
foriin range(3): foriin range(12):
print "python" print "python"
def python100():

foriin range(100):
print "python"

XupnAnPMOTE ToV OpIoPd TNS NAPAKATW ouVAPTNONS, WOTE Va anoteel yevikeuon
TV NPoNYoUPEVWY Kal OTn CUVEXeId dmate Ts Oinfavés KANOEIS 0To BIEPUNVEUTA:

def python( ): >>> python(3)
foriin range( ): >>> python(9)
print "python" >>> python(21)

Ye u OlaQéper n tedeutaia ouvaptnon and 6nes us nponyoupeves; MNMoia gival n
OX€0N NS € QUTES;

Apaotnpidotnta 3.

AMOTE TS Napakdtw evionés oto dliepunveuth tns Python. Ti napatnpeite; Ti ni-
otevete 6u Kavel n evtonn return;

>>> import math >>>a =root( 16)
>>> def root(hnumber): >>> print a

return math.sqrt(number) >>> print root(a)
>>>root( 16 ) ; root( 2) >>> print root(root(16))
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Apactnpidtnta 4.

Na evioniogte oto napakdtw NPOYPApKa Ta THAPAta KOdIka nou Npénel va yivouv
OUVAPTACEIS KAl Va TO EavaypayEeTe, €101 (OOTE va anoPeuxBei n enavadinyn tous
Kal va PeIwBEl o Gykos Tou.

sum1 =0

foriin range(100):
sum1 =sum1 +i

print sum1

sum2 =0

for j in range(100):
sum2 =suma2 +

print sum2 + sum’

sum3 =0

for k in range(sum1):
sum3 =sum3 + k

print sum3 + sum2 + sum’
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Apactnpidtnta 5.

Na ektenéoete 1a napakdtw tphpata KwoIka kal eEnynote ta anotenéopata. Hrav
autd nou avapévate; MNoia gpunveia Sivete; Av Siakpivete kanolo NpdRANua T
LNOPEite va KAVETE yia va 1o O10pOWOETE;

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

Apaoctnpiétnta 6.

Na opioete pia ouvaptnon pe dvopad count n onoia déxetal 6Uo opiopata (sequence
Kal item) kal va eniotpépel NOoes PopéEs eppavidetal 1o item otn Aiota sequence.

BonOsia
H count([1,2,1,1], 1) npénel va eniotpéper 3

count(sequence, item):
counter=0
i in sequence:
i == item:
counter += 1
counter
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Apactnpidétnta 7.

Na kavete 1a napakdww Bhyata:

1) Na opioete cuvéptnon pe évopa purify, n onoia &¢xetal pia Aiota apiBuwy,
anopakpuvel 6GAous Tous NepIttous and tn Niota Kal ENICTPEPE! TO anoténeoual.
Na napadeiypa n purify([1,2,3]) eniotpepe 2.

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

BonOsia

1os tponos: AnpioupyoUpe pia véa Aiota otnv onoia NPooBEtoupe Tous dptious
apiBuous

def purifybyConstruction( List ) :
i=0
evenlList =[]
while i < len(List) :
ifListf[i]% 2==0:
evenList.append(List[ i ])
i=i+1
return evenList
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20s tponos: Apaipoupe and tn Aiota tous nepittous. MNati étav apaipoUpe Evav
apiBuo o deiktns i dev auavetal;

def purifybyDestruction( List ) :
i=0
while i < len(List) :
ifList[i]% 2==1:
List.pop( i)
else:
i=i+1
return List

30s tponos: Eival cwoth n napakdtw Auon; EkteAéote th oto nepiBaniov Python
IDLE yia tn Aiota [1, 2, 3, 5, 7, 9 ]. Na evtoniote kai va eEnynoete 1o npdRAnua.

def purify( List ) :
for item in List :
ifitem% 2==1:
List.remove(item)
print List
return List

84



Ke. 7: lponyuéva otoixeia yAwooas npoypauuatouou

Apactnpidétnta 8.

Na opioete pia ouvdptnon product n onoia 6éxetal pia Aiota akepaiwv Kal eni-
OTPEPEI TO YIVOPEVO O6AwV Twv Otoixeiwv tns Aiotas.

BonOsia

Ma napddeypa, n product([4, 5, 5]) eniotpéper 100.
Mia evdeikukh Avon eivai:

def product(the_list):
p=1
for item in the_list: # yia kGOe otoixeio wns diotas
p *=item
return p

def product(the_list):
p=1
for item in range( len (the_list) ):
# yia ka0O¢e otoixeio tns Aiotas
p *=item

return p

Apactnpidétnta 9.
Na ypdayete éva npdypappa o€ Python to onoio Ba d1afadel pia Aiota apiBudv kal

Ba unonoyilel 1o peoo 6po twv Betkwy apiBuv. MNa v eloaywyn twv apIBuwy
Kal tov unondoylopé tou péoou 6pou va udonolnoete KatdAAnAEs oUVAPTACEIS.
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Apaoctnpidétnta 10.

Na ypduyete éva npdypappa to onoio Ba diafdlel duo Aiotes tou idlou peyéBous
Kal Ba dnpioupyei pia tpitn. Ze autiv KABe otoixeio eival o péoos 6POos Twv avti-
OToIXWV OToIXEiwv twv duo Aiotwy, dnAadh twv otoixeiwv nou Ppiokovial ous
id1es B¢oels. Na v elcaywyn twv AICTMV Kal Tov unodoyiopd s tpitns Aiotas va
udonoinoete katdAAnAes cuvaptnoels.

def readList():

BonOeia
Mapakdtw Oivetal éva napadelyua ektéleons 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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(O VV-\[o I8: B Aopés Aedopévwv I

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Mia Soph edopévwv unopei va opIoTel ws €éva oxNpa opyavwons OXEU-
KWV PETaty tous otoixeiwv dedopévwv. H enifoyh tns katdAdnAns dopns
dedopévwv nailel onpavukd pdéio otnv avantuén tou afyopiBuou, yia v
eniduon evos npoPARUATos.

Y10 kepanalo autd Ba avanwxBouv ol evowpatwpéves dopes tns Python,
o6nws ta ad@apiBuntkd, ol Aiotes, ol NAeIAdes Kal 1a AECIKE. IXEUKA UE TS
Aiotes kal ta ad@apIBunukd, nou eixav kaduEBei kal otnv UAN s B' Aukeiou,
Ba vivel pia nio ektevhs napouaciaon twv Bacikwv AETOUPYIWY TOUS, PHEoa
andé diapopa napadeiypata. Enions, pe XpNon twv EVOWPATWUEVWY OOUMV
ns Python 6a napouciactouv ufonolihoels cuvBetwv dopv dedopévwy,
onws €ival n otoifa kal n oupd. Ténos Ba napouciactolv Bewpntkd, ol
OopES TwV YPAPWY Kal Twv SEVTIPWV.

Ai1dakukoi otoxol
Metd tn penén tou kepanaiou, Ba pnopoupe va:

e avanUoupe TPOMNOUS avanapdotacns otn PvAPN PaAciKWV OTatKOV Kal
Sduvapikmv Sophv

® QvVaQEPOUE Ta 181aitepa XxapaktNPIoUkd twv dopwv: nivaka, Aiotas, otoi-
Bas kal oupds

e Katovopadoupe tn xpnaolpgoétnta twv dopwv: 6€vipa Kal ypdgol

e eninéyoupe kal xpnolgonoloUpe katdAAnAes Ooués ota NPoyPAUUaTta Nou
uAonoloUpE.
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Né€eis knelbia

Aopés dedopévawy, Aiota, otoifa, oupd, AeCIKG, YpAPOs.

A1dakukés Evotntes

8. Aopgs Aebopgva I
8.1 ZupPonooelpés (strings)
8.2 Ajotes
8.3 Z10iBa
8.4 Oupd
8.5 MNAei6des
8.6 Ne€ikd
8.7 Eicaywyn otous ypd@ous kal ta dévipa
8.8 Apaotnpliotntes
8.9 Epwthoels

Zuvoyn

210 Ke@AnAalo autd napoucidotnkav ol Bacikes dopés dedopévawv s Python
nou eival evowuatwyéves ot yawooa kal xwpilovial oe Guo Katnyopies. AUTES
MOU ENITPENOUY TNV TPOMONOoINoN twv NeplExouévwy tous (immutables), dnws
ol Niotes kal 1a Aikd Kal autés nou Sev 10 ENITPENOUY, ONws o oULBoAOCEIPES
Kal ol nAgidbes. LN ouvéxela, Ye tn BonBeia tns dopns tns Aiotas udonoln-
Bnkav o1 dopés dedopévwy tns otoifas kal tns oupds Kal Napoucidotnkav
KAMOIES EQAPOYES TOUS.

Ténos napoucidotnke n dopn dedopévwy Tou YpAapou Kal Tou Sévipou.

Inpeiwon: To ke@ANaio auto ival pepikd evids SIOAKTEAS Kal eGetaotéas Uans.
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Oewpnukn avackénnon - Luppfonooceipés

Mia oupBonooeipd otnv Python €ival ouciaoukd pia Aiota xapakthpwy Pe ota-
Bepd péyebos. H apiBunon twv deiktwv Eekivael and to 0, dnws oupPaivel otn C
Kal otnv Java, evid napéxetal n duvatdtnta apvnukns deIktoddTNoNs.

o 1 2 3 4 5 6 7
IPI 'YI ITI IHI lol INI 1 1 I3I
8 7 6 5 -4 3 2 -

MnopouUpe va dnpioupyhooupe v napandvw cupBonooeipd e SIApopous Tpod-
nous. Evas ané autous Sivetal napakdtw:

word = “PYTHON" + “ " + “3"

Apaotnpidtntes - AOKNOEIS

Apactnpidtnta 1.

Avoitte 1o Sigppunveuth tns Python, daote ts napakdtw eviofEs kal napatnphaote
10 ANOTEAE0UATA. LTN OUVEXEID NEPIYPAYTE TN AEIToUpyia Twv TEAECTWV +, in, not
in kal twv ouvapthoswv len(), str(), int().

>>>W = "MONTY PYTHON" >>> “PYTHON" in w
>>> w[0] + w[1] + w[2] + w][8] >>> vowels = “aeiou”
>>> len(w) >>> ‘e’ in vowels

>>> 123 + 123" >>>'p' not in vowels
>>> str(123) + “123" >>> for letter in vowels:
>>> 123 +int(“123") print letter
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Apactnpidétnta 2.

Na ypduyete pia cuvdptnon n onoia Ba enéyxel av pia cupPoniooceipd anotensi
niektpovikn dieuBuvon adnndoypapias eANnvikoU 1otdtonou, dnAadh nepIExel
10 oUpPono ‘@, ev nepiexel Keva Kal €xel katadnnén “.gr'.

Apaotnpidétnta 3.

Na ypayete éva npdypapua 1o onoio Ba diaadel Nétels and to nAnktpondylo Kal
Ba petpdel kal Ba epavilel ndoes NéEels Eekivolv and to ypdppa A (kepanaio h
HIkp®). Otav 600€i AEN nou va tefeitvel o 'Q" N 'w’ Ba tepuatilel.
Apaotnpidétnta 4.

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

Apaotnpidtnta 5.

Na ypdyete éva npdypaupa 1o onoio Ba diaBadel pia AEn kal Ba enéyxel av &i-

var nanivépopikn, dnAadn av diaBadetar 1o id1o kal avtiotpo®a, yia napadelyua
radar, madam.
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Oewpnukh avaockoénnon - Aiotes

Eicaywyn
Onws avapépbnke oe pia Aiota otnv Python, n apiBunon wwv deiktdv Eekivasl anod

10 0, 6nws oupBaivel otn C kal otnv Java, v napéxetal n SuvatdtnNta apvnukns
deiktobdtnons.

a=[1,1,2,5,8,13,21]
print a

Epugaviletal otnv 086vn [1, 1, 2, 5, 8, 13, 21]
H Python napéxel peyann noikidia tefeotdv kar peBodwv enetepyaaias AIoTV.
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Apactnpidétnta 6.

Aivovtal ta napakdww npoypdupata o Python. Ti miotevete 6u Ba epgaviotei
otnv 086vn PETd TV ekt€Aeon tous; Kataypayte Uus anavinoels 0as. TN OUVEXEIQ
enannBelote Us anaAvINOCEIs QUTES, EKTEAWVTAS Ta NPOYPAPPATA OTO NPOYPAUUa-
uouko nepiBannov IDLE tns Python.

x =[21, 23, 25, 27]
y=[5,6,7,8]

Z=X+Yy

print z

# ANAVINON: ...ccoevvvvvvvvrvvennnns

printz[ 1]
# AMNAVINON: covvveneveneeinneennneen

z[0] =45
print z
# AMAVINON: cooeeeeieeeeneennnnes

a=[x,yl

print a

printa[1][2]

# ANAVINON: ..cooeevvvrrrrrrenannnnns
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Apactnpidétnta 7.

Aivetal 1o napakdtw npdypapua. Ti niotelete 6u Ba epgaviotei otnv 0BévN petd
v ekténeon tou; EnannBelote to anoténeopa dokipdlovias to Npodypaupa oto
npoypappatucuké nepiBainov tns Python.

daysofweek=[ "Aeutépa”,"Tpitn","Tetdptn”,"Méuntn" ] +
["Mapaokeun”, "Zappato”,"Kupiakh"]
print "0a éxw nonu eNelBepo xpovo tnv ", daysofweek| 6 ]

Apaotnpidétnta 8.

Meipapauoteite kal 6WOTE OTN CUVEXEIQ TNV NEPIYPAPN - TEKUNPIWOoN Twv napa-
KATW OUVAPTACEWV.

def print_grades(grades):
for grade in grades:
print grade

def grades_sum(grades):
total =0
for grade in grades:
total += grade
return total

def grades_average(grades):
sum_of_grades = grades_sum(grades)
average = sum_of_grades / float(len(grades))
return average
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Apactnpidétnta 9.

Avoigte 1o Sigppunveuth s Python, dwote ts napakdtw eviones kal napatnphote
ta anoteféopata. Na neplypdyete n Aeitoupyia twv TEAECTAV +, in , Twv YeBOdwv
pop kal append kai twv cuvapthoswy len kai range .

>>>w = “MONTY PYTHON" >>> len( fib )

>>>fib=1[1,1, 2, 3,5, 8, 13, 21] >>> fib.pop() ; len( fib)

>>> fib = fib + [34] >>>range( 10)

>>> fib = [0] + fib >>>range( 0, 10)

>>> print fib >>> len(range( 10))

>>> last = fib.pop() >>>range( 1, 10)

>>> print fib, last >>>range( 1, 10, 2)

>>> fib.append(55) >>>range( 10, 0, -2)

>>> print fib >>> 100 not in range( 1, 10)
>>> 5 in fib

Apaotnpidtnta 10.
Na ypdyete éva npdypappa o€ Python to onoio Ba (ntdel and to xphotn €vav

Beukd aképaio apiBud N, Ba dnuioupyei pia Aiota pe dAous tous aplBuous and to
1 €ws kal 1o N kal otn ouvéxela Ba epavicel 1o aBpolopa twv aplBuy s Aiotas.
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Apaoctnpidétnta 11.

To napakdtw npéypappa dnuloupyei pia Aiota pe 6Aa ta Beukd noAdanAddola
tou 3 nou €ivar pikpotepa tou 1000. Na 1o ekteféoete oto IDLE kal va diopBaoste
wxov AdBn, wote va Bydadel 1o owotd anoténeoua.

list3 =[]
foriinrange(1,1001, 3):
list3 = list3 + i

Apaoctnpidétnta 12.

Na ypdyete éva npdypaupa o Python 1o onoio Ba diaadel and to nAnktpoAdyio
ap1Buous kal Ba tous anobnkeuel o pia diota. H eicaywyn twv apiBuwv Ba otapa-
tdel 6tav 600el évas apvnukds apiBuds. Ltn ouvéxela 1o Nnpdypapua Ba epgavider:
1) Noéoor apiBuoi 666nkav.

2) Tous aplBuoUs og avtiotpo@n oglpd and auth nou 66Onkav.
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Apactnpidétnta 13.

Na ypdyete éva npdypapua o€ Python to onoio va diaBédel and to nAnktpoidyio
12 aképalous apiBuous Kal tous anoBnkeUel os pia Aiota. YN CUVEXEID VA UMo-
Aoyicel kal va eppavicer:

1) To péoo 6po twv 12 apiBuv.

2) To peyandutepo apiBud and tous 12.

3) To nAnBos twv BeTkdV apIBUV.

Evbeikuikn AUon

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

number_list =[]

foriinrange(12):
number = input("dwoe évav apiBud = )
number_list.append(number)

# XpnaoiponoloUpe évav aBpoioth s gtov onoio
# npooBétoupe KABe Ppopd tov endpEVo aplBud otn
# diota.
s=0
for number in number_list:
s =5+ number
average = s/ len(number_list)
print "péocos 6pos = ", average

maximum = number_list[0] #apxikonoinon pe 10 10 otoixeio
foriin range(1,len(number_list)):
it number_list[i] > maximum :
maximum = number_list[i]
print "péyioto = *, maximum

# Kabe popd nou Bpiokoupe évav Beukd auEdvoupe
# Katd 1 1o peTpnTA positives.
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positives =0
number in number_list:
number >0 :

positives = positives + 1
"Beukol = ", positives

MnopoUpe va diaoxiooupe pia Aiota List pe dSuo tpdénous:

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

Apaotnpidtnta 14.

Na ypdayete éva npdypappa o Python to onoio Ba d1aBdlel apiBuous and to
nAnktponodyIo péxpl 1o aBpoloud tous va Eenepdaoel 1o 1000, Ba tous anoBnkevel
oe pia Aiota kar otn ouvéxela Ba unonoyilel kal Ba eppavider:

1) To éBpolopd tous.
2) Tn péyiotn TP nou éxel otoixeio tns Aiotas.
3) MNodoes popés eppavidetal auth N Péyiotn Tun.

Evbeikuikn AUon

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

number_list =[]
Sum =0
Sum <= 1000:
number = input("6woe évav apiOud = ")
number_list.append(number)
Sum = Sum + number
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maximum = number_list[0]
for item in number_list:
if item > maximum :
maximum = item

print "péyloto = ", maximum

# Kabe popd nou Bpiokoupe évav apiOud ico pe tn péyiotn
# upn au€dvoupe katd 1 1o petpnth counter.
counter =0
for item in number_list:
if item == maximum :
counter = counter + 1
number_list =[]

Apaownpidétnta 15.

Na ypdyete éva npdypappa os Python to onoio Ba Siapdadlel apiBuous and to
nAnktpondyio, uéxpl va 600si 0 aplBuds 0. Ln ouvéxela pe tn xphon Aiotas Ba
epgavilel tous aplBuous oe avtiotpodn ogipd and auth pe Ty onoia tous d1aPace.

Apactnpidétnta 16.

Na avanti€ete pia ouvaptnon reverselList( L ) o Python, n onoia eniotpéper in
doopévn diota L avieotpappévn, 6nws gaivetal oto napakdw napdadeyua

>>> reverselist([ 1, 1,2, 3,5,8,13,21])
[21,13,8,5,3,2,1,1]
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Apactnpidétnta 17.

Na ypdyete €va npoypappa oe Python 1o onoio, 6edopévns pia Aiotas aképaiwv
ap1Buv, Ba diaxwpilel tous aplBuous o€ dUo Vées Aiotes, pia yia tous Beukous
Kal pia yla tous apvnukous.

Apaownpidtnta 18.

Yta endpeva napadeiypata npoonabnaote Npda va Paviewete U Ba eyeaviotel
uETd tnv print() kal €nerta ektenéote Tov KWIKa oto Npoypappatcukéd nepiBaniov
IDLE Python.

alist=['a",'b','c','d']
ch="
foriin alist:
ch +=i
print(ch)

list1 =['a",'b",'c']
i=0
s1="
for chin list1:
i +=2
s1=s1+i*ch
print(s1)
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Apaotnpiownta 19. Y1ifa - Oupd

Na ufonoinoete us napakdtw Aertoupyies s dopns dedopévwy “Xtoifa” oupnin-
pwvovtas katdAAnAa ts cuvapthoels. Bupifoupe 6T otn otoifa n gloaywyn Kai n
| yivovtal and 1o €éva akpo tns Aiotas. Mnopeite va xpnaolpyonoinoete us peBddous
append, pop s Aiotas kai th cuvéptnon len.

push(stack, item) : isEmpty(stack) :

pop(stack) : createStack() :

Apaoctnpiétnta 20.

MpoonaBbhote va "paviéyete" ta anoteféopata (6nou undpxouv) nou eugavioval
ous napakdtw evionés. EnannBelote ekten@vtas tov KwoIKa.

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

>>> (a)
>>> a.pop()
55

>>> (a)
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Apactnpidétnta 21.

Na ypdyete éva npdypappa os Python to onoio 6a diaBdéler apiBuous péxpl va
606¢i 10 0 kal otn ouvéxela Ba epavicel Tous apiBuous otnv avtiotpopn oeIPd
and auth nou tous O1GBace, pe t xphon otoifas.

Apaotnpidtnta 22.

Na dwoete tnv udonoinon ts dopns dedouévwy oupd, Xwpis Tt xpnaoligonoinon
twv Agitoupyiwv append kal pop( Béon ) twv NIoTwV.

def enqueue(queue, item) : def isEmpty(queue) :

def dequeue(queue) : def createQueue() :

YIN OUVEXEID va YpAYeTe éva npodypappua to onoio Ba diaBadel apiBuous péxpl va
600¢i n upn None kai Ba tous anoBnkelel o€ pia oupd. Metd Ba tous €ayel and
v oupd Kal Ba tous anoBnkelel o€ pia otoifa. Apou tonoBetnBouv dAol otn
otoifa Ba tous anwBei kal Ba tous epeavicel évav - évav otnv 0Bévn. Ti napan-
peite; T Kata@EPate Pe tov napandvw afyopiBuo;

Mapathpnon

Yus napandvw ackNoels NTeital va pgn XpNoIONOINCETE €T01UES CUVAPTNTEIS TNS
Python, 6nws sum, max, min, sorted, reversed k.0.k., ol onoies 6ev avapépovtal
oto BiBAio kal €tor bev eEunnpetolvial ol HI6aKUKOf otdxol Tou Pabnuatos otn
@don auth. Znteital Aoindv edw, av B€Nete va us xpnaolponoinoete, va OWOETE Kal
bikn oas ufonoinon.

Inpeivetal U 1o eUPOs xphons €ToIPwy OToixeiwv pias yAwooas kabopigetal
1000 and tous didaktkoUs otdxous KaBe kepadaiou oo kal and v idia v
EKPWVNON PIas AoKNoNs.
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(V. V,V\[e B Eqpappoyés o€ ylwood NPpoypPapHatiCHOoU
pe xpnon API

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 keEPanalo autd Ba napouciactolv opiopéva Bewpnukd otoixeia twv
dienayv kar otn ouvéxela Ba yivel uAonoinon pikpwv Mpoypappdtwyv-epap-
poyv pe tnv BiBAioBAkn Tkinter. H Tkinter sivai n npétunn BiBAioBnkn tns
Python yia tnv ufonoinon ypagikwv dienagmv (Graphical User Interface,
GUI). Me tov 1pdno autd Ba éxoupe tnv euKalpia va doUpE NS PnopouUue
va KAVOUE Ta npoypdppuatd pas nio eAkuotké kal ¢IAiIkd npos 1o xphotn,
xpnoilponolwvias pia BIBAoBAKN pe étolua tunpata KwoIka.

H ouveiopopd s peydnns KovotNtas NPoypappatioty Nou unootnpidel tn
yAwooa, pe ounfoyés €tolpou kKwdika yia ndpa noAnEs epapuoyeEs, anotenel
éva 1oxup6 NAgoveéKNpa s yAwooas npoypappatopou Python. O1 nepio-
00TEPES aNd AUTES TS EQAPPOYES AVAKOUV Otnv Katnyopia tou eAelBepou
AoylopikoU kai gival yvwotés ws Alenages MNpoypappatopol Epapuoymv
(Application Programming Interfaces-APIs) h kai ws BiBAI0BNkes AoyiopikoU.
Qot6o0, o Bacikés okonds autou tou kepanaiou dev eival va pdBoupe éva
ouykekplpévo API, oute puolkd va “anootnBicoupe” Kanoles Bacikés ou-
vapthoels twv BIBRioBnk@v. Zkonds tou eival va avuingBoupe 6u, katd tnv
avdantuén pias epappoyns, eival kadh npakukh n a&lonoinon tuxov S1ab€oipwy
TUNPATWY £T0IPOU KOIKa Mou avhkouv o kanolo APl kal va NeipapatotoUpe
UE Ts duvatotntes pias tétolas BIRNIoBAKNS.

Ai1bakukoi otéxol
Metd tn penén tou kepandaiou Ba pnopoupe va:

® NEPIYPAPOUPE TS PACIKES ApPXES TNS eMiKOIVwvias avBpmnou unofoyioth

e xpnolponoloupe nepifaniovia, Application Program Interfaces (APIs)
Kal BIBAIoBAKeS yia v avantuén kal tpononoinon epapuoy®y AoyIopIkoU
ot yAdooa npoypappatucpou Python.

102



Kep. 9: Epapuoyes oe yAwooa npoypauuatouou ue xprnon API

Né€eis kN161a
Enikoivwvia avBpwnou unodoyioth, dienagn xphotn, dIENagEs npoypap-
patopou epapuoywv API, BiBAioBAKes Aoyiopikou.

Ai1bakuikés Evotntes
9. Epappoyés og yAwooa npoypappatopou pe xphon AP
9.1 Enikoivwvia avBpwnou-unonoyioth kai dienagn xphaotn
9.1.1 MNapadeiypata - Epappoyes
9.2 T evikés apxes oxediaons dienapns
9.3 H BiBAIoBNkn Tkinter yia avénweén ypagikwv dienapiv GUI otnv
Python
9.4 ApaotnpidTNTEs
9.4.1 Epyaotnplakes aOKNOEIS
9.5 YUvtopa ©€puata yia cudhtnon otny taén
Epwthoels - AokNoels

LUuvoyn kepanaiou

YNV evéTNTa AUTh ApXIKA Npooeyyioape us Bacikés apxés oxediaons dienapns.
21N OUVEXEID gixape v eukalpia va uAonolihooupe anid napadsiyyata avantu-
&ns dienagmv, xpnoigonolmvias t PiRRiobnkn Tkinter s yAwooas Python.
BiBAI0Bnkn nou pas npoo@épel noAnés SuvatdTNTES yia va KATAOKEUAOOUE
ypaQIkés Slenaés. Méoa and tn dnpioupyia pnvupdtwy avatpo@oddtnons,
KOUPMIV YIa TNV ekténeon kdnolwv diepyaciav Kal nediwv 1068wy yia tnv
eloaywyn dedopévawy, Slepeuvhoape NS va KAVOUWE Ta NPoypduuatd pas
nio giAikd npos 1o xphotn divovtas tn duvatdtnta anAndenidpaons Pe 1o
nepIBAnAoV Twv EQapuoywy Has.

Inpeiwon: To kepdnaio autd eivarl ektds O16aktéas kal eEetaotéas UAns.

103



Mpoypauuatouds Ynonoyiotwv-TEM

KE®AAAIO 10 J:{elofITRIATIEAMNY;

Lroixeia ané to BifAdio MaOntn

Eicaywyn
Y10 Kepdnalo autd npooeyyilovtal Bépata nou apopoulv otn dnpioupyia
Kal diaxeipion Baoswv Aebopévwy péoa and evionés tns yawooas Python.

‘Evas ouvnBiouévos tpdnos anobnkeuons Sedouévwy OTov NPOYPAUUATIoUS
gival autds nou xpnolyonolei apxeia. Tov 1pono auto oV YVwpioaue 1000 otn
B' 1é&n 600 kal og nponyoupeva kepdnala autou tou BiBAiou. O tpdnos autds
eival Ikavonoinukos pévo, étav ta dedopéva eival oxetkd neplopiopéva o
péyebos, annd kar xpnoigonolouvtal and Aiyous xphotes. Otav ta dedopéva
eival noAunAoka kar undpxouv noAAol XpNoTes, TOTE N aNoBNKEUCH TOUS O
éva povo apxeio n oe nonAd apxeia napoucidlel noAAd npofAnpuata, ta
onoia AUvouv ol Baoelis Aebopévwy.

Mia Béon Aedopévwv-BA (Data Base), sivar pia ouidoyn dedopévawv pe ugnid
Babud opyavwons. Avanéonacto wnpa pias Bdons dedopévwy anotenei
€va Nak&To Npoypappdtwy AoylopikoU nou ovopddetal Zuotnua Aiaxeipions
Bdons Asbopévowv - LABA (Data Base Management System), 1o onoio ni-
pénel tn dnpioupyia ts BA kal tn diaxeipion twv de60pévwy Nou NePIEXEl,
KpURovtas tnv noAdundokdtntd ths and o xphotn.

Aidakukoi otéxol
Metd tn penén tou kepandaiou Ba pnopoupe va:

® neplypdgoupe tous Baoikous tinous dedouévwy nou xpnoiyonolei n Pi-
BAioBnkn tns Python, sqlite3, yia tn dnpioupyia kai diaxeipion BA

* neplypdgoupe 1o Moviéno Aedopévwy Kai ta eninedd tou

® xpnolyonoloUpe us BacikeEs evionés yia tn dnuioupyia pias BA

® XpnaolpyonoloUpe us Bacikés evionés yia tn dnpioupyia evos nivaka o€ pia BA

e xpnolgonoloUpe Us PAcikés EVIONES yia tnv €loaywyn, tpononoinon Kal
dlaypagn gyypapwy o€ €va nivaka

e xpnolponoloupe napafnayés tns evionns SELECT yia tnv avadhtnon otol-
xeiwv og pia BA.

e Siaypdeoupe évav nivaka.
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Né€eis kN161a

Bdaon dedopévwv, poviéno dedopévay, oxealakd poviéno dedopévay, sqlite3,
gloaywyn, tpononoinon kai diaypaghn dedopévawy, Nivakas.

A1bakukés Evotntes

10. Baosls bedbopévwv
10.1 Avagpopd oto Movténo Aedopévawv
10.2 Eicaywyn otn diaxeipion Baoswv AeSopévwy e NPOYPAUaToud
10.2.1 H yAwooa SQL
10.2.2 H BiBnioBAkn SQLite tns Python
10.3 Anpioupyia h oUvdeon pe pia Baon Agdopévwv otnv Python
10.4 Eicaywyn, evnpépwaon Kal diaypagpn dedopévwv
10.4.1 Evnpépwon dedopevawv
10.4.2 Aiaypa®n nivaka
10.5 Avaghtnon kal ta&ivépunon dedopévwv
10.6 Apaotnpiotntes
10.7 Epwrthoels
Epyaotwnpiakes aokNnoels

Zuvoyn

Y10 ke@dnaio autd yvwpioape  xphon s PiBRiIoBnkns sqlite3, n onoia enitpénel
i xphon eviodwv s SQL péoa os npoypdupata Python. Mapouacidotnke 1o
oxe0lako poviéno Gedopévwv nou xpnalpornoleital eupéws ous Bdoels dedopé-
vV Kal ol Bacikés evionés s sqlite3 yia tn dnpioupyia pias BA. Ztn cuvéxeia
NAPOUCIAOTNKE N dNpIoUPYia evOs h NEPICOOTEPWV NMIVAKWY Péoa otn BA, kaBws
Kal ol evionés nou €ival anapaitntes yia t diaxeipion pias Béons dedopévwy. Ol
evionés autes eival n INSERT, yia v eicaywyn dedopévwv og nivaka, n evionh
UPDATE, yia tnv tpononoinon otoixeiwy evos nivaka kal n eviodn DELETE, yia
n Slaypan twv otoixeiwv evods nivaka. Mapouacidotnkav ol KUPIOTEPES fows Ael-
Toupyies o pia BA, 6nws n avadhtnon kai epgdvion otoixeiwv s BA, Astoupyies
nou Paoifovtal oe napannayés s evionns SELECT. TéAos, Oa npénel va onpel-
wOel 6T 1a napadeiypata twv Badoswv Aedopévwv nou xpnalgornoinbnkayv oto
ke@anaio, eEunnpetolv eknaldeutikous okonous kai dev gival o BéAtotes AUCEIS.

Inpeiwon: To kepanalo auto ival ektds S1daktéas Kal eEgtaotéas Uuans.
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[ IOV.VVN o B B N Avukelpevootpepns MNMpoypappatiopds

Lroixeia ané to BifAdio MaOntn

Eicaywyn

210 KEPANQIO auTtd avantiooovial Ol €VWOIES MOU aPopoUV TOV AVUKEIPEVO-
OTPEPN NPOYPAPUATIOUO.

Yn B' taEn EMA.A., kaBws kal otnv apxh tou napovios didaktukou uAikou,
€ixe yivel gia ouvtoun avagopd oToV aVUKEIUEVOOTPEPN NPOYPAPUATIOUS PE
napadeiypata. Xto kepdnalo autd Ba yivel egBEBuvon ous OXETKES EVVOIES Kall
g€doknon otn dnploupyia KAGoEwWVY Kal aVUKEIYEVWY PE Xphon tns Python.

Aidbakukoi otéxol
Metd tn penémn tou kepandaiou Ba pnopoUpe va:

* avayvwpiCoupe Kal va Katovopudldoupe XapaktnpIoTKd TOU QVUKEINEVOOTPE-
pous npoypaupatouou

® nepIypAPOUPE TS SIaPOPES TOU AVUKEIUEVOOTPEPOUS MNPOYPAUPATIoPOU O
oxéon pe 1o SoPNUEVO NPOoYPAPPAToUo

e Snploupyoupe andd avukeiyeva kal kAGoEIs

* diakpivoupe tnv évvola ts kAGons and ekeivn Tou avUKEIJEVOU

e avayvwpiloupe 10 péAo s KANPOVOUIKOTNTAS Kal Tou noAupop®IopoU
otn dnpioupyia enavaxpnolgonolncipou KMOIKa.

Né€sis knelbia

AVUKEIUEVOOTPEPNS NPOYPAPPaTop6s, kAGon, avukeipevo, yeBodos, kAnpo-
VOPIKOTNTA, NOAUPOPQIOUOS, MPOYPAPUaTiopés odnyoUpevos and yeyovota.

Ai1dakukés Evotntes

11. Avukelgyevootpepns Npoypapuatopos
11.1 Avukeiuyeva kal KAdoels
11.2 Zuypidtuna (Qutdpatn apxikonoinon avuKEIPEVWY)
11.3 1616tntes kal M€Bodol
11.4 Xapakinpioukd: KAnpovopikétnta, MNMoAupop@iopods
11.4.1 KAnpovopikétnta
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11.4.2 MoAupopPIopos

11.4.3 EvBundkwon kal Andkpuyn dedopévwv
11.5 O6nynon ané leyovoéta - Mnvipata
11.6 Apaotnpiotntes
Epwtnoels - AoKhoEls

Zuvoyn

Y10 Ke@AAaIo autd Napoucidotnkayv ol BACIKES APXES TOU AVUKEIUEVOOTPEPOUS
Mpoypappatopou. N'vwpicaue t Bacikh opodoyia kal padBape va dnpioup-
yoUpe KAAOEIs Kal va xpnolyonoloUpe avukeipeva. TéAos napoucidotnkay
ol éwvolgs NS KANpovopIkdTNTas kal s evBuAdkwons Kal Nws ta yeyovota
kaBopilouv T CUUNEPIPOPE TWV AVUKEIUEVWV.

Inpeiwon: To kepdnaio autd gival HEPIKA vids didakteas kal eGetaoctéas UAns.
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Apaotnpiéintes - AOKNOEIS

Apaotnpidétnta 1

Na ufonoinoete tnv doph dedopévwy “Ytoifa” ws pia kAdon agionolmvias Ts
TEXVIKES TOU QVUKEIPYEVOOTPEPOUS NMPOYPAPUATOUOU.

class Stack :
def __ init___ (self):
self.items =[]
def push(self, item) :

def pop(self) :

def isEmpty(self) :

Na udonolhoete tnv epappoyh Avtiotpo@n apiBuwy nou neplypdeetal ous oenioes
143-144 tou BiBAiou, XxpNoIUONOIWVIAS TNV AVUKEIUEVOOTPEPN €kSoon tns otoifas
nou ufonolnoate. Moies dlapopés Nnapatnpeite avapeoa ous duo UAOMOINGTEIS;
Mola npoupdrte €oeis; Nati; Mola péBodos s kAdons Stack €xel unokataotNoEl
v ouvdptinon createStack;
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Apactnpidétnta 2.

Na opioete v kAdon Student n onoia nepiéxel 1a napakdtw dedopéva:

® 10 6vopd Tou Yabnth(name)

e pia Aiota pe tous Babuous tou pabnth (grades)

e uia petaBAnth kAdons n onoia petpdel Ndoa avukeipyeva undpxouv KABE ouyun
(students_count)

Kal TS napakatww pebodous:

® Kataokeuaoths (constructor) avukeipévwy tns kAdons padbntis (___init__ )

® cugavilel phvupa “kadnpépa” kal 1o Gvopa Tou pabntn

e unoAnoyicel kal ENoTPEPE! T0 P€co 6po Twv Babudyv tou yabnth (average)

e cu@avilel 10 neplexdpevo s petaPinths nAnBos_uabntwv, dniadn eival uébodos
kAdons kal ynopei va kANBei karl pe 1o évopa tns kAGons.

2N OUVEXEIQ VO YPAYETE €va NPOypaupa T Onoio:

4) Anpioupyei 5 avukeipeva student pe otoixeia cuppaBnidv oas.

5) AnoBnkelel ta avukeipeva autd oe pia Aiota.

6) Alatpéxel tn Afota kal epeavicel ta ovopata Gowv €xouv péco 6po ndvw anod 18.
7) Epavilel 1o dvopa tou pabntn pe 1o peyanutepo péco 6po.

Apaownpiétnta 3.

Na oxedidoete kal va uAonoNoete pia iepapxia kAdoswy, 6énou ol kAdoels Tetpd-
ywvo (Square), Kukios (Circle) kai OpBoywvio (Rectangle) kAinpovopouv anéd
v kAdon Zxnpa (Schema). Na opioete 6na ta dedopéva kal us peBddous nou
Bewpeite anapaitnta yia kaBe kAdon. K&Be kAdon npénel va éxel karl pia pébodo
EuPado (getArea) nou Ba unonoyiel kal Ba eniotpépel 1o epfadov tou avtiotol-
XOU OXNPATOS.
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Apactnpidtnta 4.

Aivetal 1o napakdtw npdéypappa o€ Python:

class Teacher:
count=0

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

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

def displayTeacher(self):

print "Name : ", self.name, ", Subject: ", self.subject
godel = Teacher("Turing"”, "Logic")
dijkstra = Employee("Dijkstra”, "Computer Science")
godel.displayT eacher()
dijkstra.displayTeacher()
Teacher.displayCount()

Na KataypAayete:

1) tov Kataokeuaoth ns KAGons
2) s 1616TnTES Ins KAGons

3) us pebBddous tns kAAoNs

4) o ouypidwna kabe kAdons.
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Apactnpidtnta 5.

Alvetal 10 Napakdtw npoypauua:

class Customer:
#’Evas nendns pe kataBeukd Aoyaplacud o€ pia tpaneda.
# O1 nendtes €xouv Us Napakdatw 1616tntes:
# name: 6vopa tou neAdtn
# balance: to unénoino tou AoyapiacpoU tou neAdn.

def _init___ (self, name, balance = 0.0 ):
# emotpéPel €va avukeipevo tns kAdons Customer
# pe 6vopd name kai apxiké unénoino 0.0
self.name = name

self.balance = balance

def withdraw(self, amount):
# Eniotpégel 1o véo unoénoino tou Aoyapiacpou Petd tnv
# avannyn tou noocoU *amount*

self.balance -= amount
return self.balance

def deposit(self, amount):
# Emotpépel 1o véo undnoino tou Aoyapliacpou Petd tnv
# katdBeon tou nooou *amount*
self.balance += amount
return self.balance

Na ypdyete eviod€s nou va Kavouv ta €ENs:

1) Na dnpioupyouv duo avukeipeva tns kAdons Customer, John kai Mary.

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

3) Na yivetal avainyn 300 eupd and to Aoyapiacpo tou John.

4) Na yivetal avénnyn 400 eup® and 1o Aoyapiaopd s Mary.

5) Extenéote 10 onokAnpwpévo npdypappa oto nepiBdnnov ts Python kal pe-
Aethote ta anotedéouara.
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(Lo V.V,V\[o B VA Elcaywyn otnv Ynodoyioukh ZKEYN

Lroixeia ané to BifAdio MaOntn

Eicaywyh

H oUyxpovn gnoxn xapaktnpicetal and paydaies texvonoyikés eEeni€els, nou
ENIPEPOUV onpavukes anayes oe SIapOPOUS TOUEIS TNS OIKOVOWIKNS, €p-
yaolakns Kal Kovwvikns {whs. KaBnpepivd, akéua kal o€ annés aoxonies,
au&dvetal n anaitnon xpnons NANPOPOPIAKMY CUCTNPAETWY, UNOAOYICTKOV
OUOKEUMV Kal unnpeaimv tou Aladiktiou. Xe éva petafaniduevo texvono-
yikd nepiBdniov, o olyxpovos noditns kadgital va avanty&el IKavotntes Kal
YVWOEIS, MOU Va ToU ENITPENOUV va aglonolei katd tov kanutepo duvatd 1pono
nv texvonoyia s eNoxns Tou.

210 ke@anaio autd Ba avantuxBei Yia onpavtkn -yia tn oUyxpovn €NOXN- von-
ukn G1adikacia opyadvwons kal eniduons npoPAnuatos: n unonoyiotikA okewn,
nou evioxUel T0 ouvOUAOPO TWV YNPIAKWDVY TEXVONoyIV PE TS avBpwnIves
16ées. Méoa and anid napadeiypata Ba npooeyyicoupe ta Bacikd Xxapakn-
PIOTKA NS urnoAoyIoTikAs okéwns Kal 6a eE0IKEIWOOUPE PE TS OXETIKES EVVOIES.

Aidakukoi otéxol
Metd tn penén tou kepadaiou Ba pnopoupe va:

® NepIypd@OUE TNV évvold tns unondoyiotkns okeéwns (YX)

® QVAQEPOUE Ta XAPAKINPIOTKA NS YX

e eEnyoUpe th onpacia ts YZ otnv eniduon npoPAnudtwy tns KaBNpePIvAS
{wns

e avanuoupe éva unonoyiouké npdRAnpa, neplypdpovas us Baocikés 61adi-
Kaoies pe us onoies avupetwnicetal, dnws tn didonach tou o anfouotepa,
i AoyikN opydvwon twv 6edopévwy, Tnv avayvapion npotdnwy, v ava-
yvapion niBavav AUoswy, v Neplypa@n ts AUons tou Ye afyopiBuikéd
OO, TN yevikeuon tns AUONS Tou.

NE€eis kne1bia

Ynonoyioukn Lkéyn, eniduon npoPAnpartos, didonaon npoPAnuatos, apaipe-
on, onukn avanapdotaon dedopévwy, afyoplBuikh Auon, yevikeuon AUons.
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Ke. 12: Eioaywyn otnv unoroyiotikn okewn

A1Saktikés evotntes

12. Eioaywyh otnv Ynonoyliotukh Zkéyn

12.1 H évvola tns YnoAdoyloukhs LKEWns

12.2 Xapaktnpiotkd s YNoAoyIoUKNS ZKEYNS

12.3 Ynodoyloukh okéyn kal eniduon npoPAnudtwy

12.4 Apaoctnpidintes kepanaiou
Apaotnpiétnta 1. Aiaxeipion npoBAnudtwy
Apaotnpidinta 2. levikeuon
Apaotnpidtnta 3. levikeuon

12.5 Epwrthoels - ACKNOEIS

Zuvoyn

Y10 KePANaIo autd aoxoNNBAKAPE PE Ta XapaKINPIoUKA ts unoAoyIoTKNS
okéyns otnv enifuon npoPAnudtwv. Ad6Bnke, pe th BonBeia napadelypdtwy,
éupaon otn onpacia s unoAoylotkhs okéyns otnv eniduon npoBAnudtwy
s kaBnuepivhs {wns.

Inpeiwon
To kepdnalo autd eival ektds O16aktéas kal e€etaotéas Unns.
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m Mapapthpata

13.1 Evéeikuko Sdiaywviopa

Evbeikuko Alaywviopa

E€etalépevo Mabnpa: NMpoypappaticpos Ynonoyiotwyv
Luvono Zedidbwv: Tpeis (3)

©EMA A

A1. Na xapaktnpioste us npotdoeis nou akofouBouyv, ypdgovias oto
1€tpddidé oas, 6infla oto ypdupa nou avuotoixei o€ KAOs npdtaon
i NéEn Zwotd, av n npdtacn gival cwoth h tn AEEn AdBos, av n
npoétaon ival AavBaopévn.
1. H evtonin while otapatder étav n ouvBnkn yivel weudns.
2. O Aoyikoés wnos otnv Python éxel pdvo 6uo upés, tnv True kal tnv False.
3. H evtonn print “99” + “1” Ba epgavioel 100.
4. H duadikh avalhtnon Bpiokel to {ntoupevo noAu nio apyd and éu n

oelpiakh avadhtnon.

5. Mnopoupe va addd&oupe 10 péyebos pias Aiotas npocoBetovias n

AQAIPWVTAS OTOIXE(a.
Movabes 10

A2. Na ypdyete oto etpddid oas tous apiBuous a,f and tn othin A kai 1,
2, 3,4 and tn othAn B, €101 (OOTE va aviOTOIXIOETE Th owoth Agitoupyia
o€ kGBe bopn dedopgvawv.

Ihdn A Ythdn B

1. BEloaywyn
a. Xtoifa

2.0Q6non

3. AnwBnon
B. Oupd

4. E€aywyn

Movabes 8
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a=[3,2,4]
b=[1]+a
sum = b[1] + b[2]

print sum, pow

WV Napana@vw evionwy.

petapAntwv P kar Q.

pow = sum ** a[1]

1N (x<y)or(x**2>y)
2) not (x==y) and (2*x ==)

A3. Xas divetal 1o napakdtw phpa npoypdppatos otn yiwooa Python:

Na ypdyete oto tetpddid oas 1 Ba epeaviotel otnv 086vn Petd tnv ektéfeon

Movdbes 6

A4. Yas divovtal x=10 ka1 y=20. Na ypdyete oto tetpddid oas tov apiBud
K@0Oe pias and us napakdiw ekppdoels kal dinda tnv upn (True h
False) nou npokuntel ané tnv ekténeon twv NPagewv.

Movabss 4

A5. Na petapépete kal va cupnAnpwoete oto tetpddid oas tov napakd-
W nivaka pe ta anoteléopata twv Npafewv petagl duo Aoyikwv

P Q Pand Q PorQ not (P and Q)
True True
True True
True True
True True

Movabes 12
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©EMA B
Alivetal 1o napakdww tphpa afyopiBuou oto onoio éxouv apiBUNBEi or ypappes:

Tpnpa AlyopiBuou MNivakas Tipwv
T X=1 Ap. Tpappns | iter| X | D |E€obos
2:D=3 1 1
3:print X, D
4: for iter in range(5): 2 3
5:X =X +D 3 13
6:D=D+2 4 0
7: print X
B1. Na petagépete tov nivaka oto tepadid oas Kal va 10 cupnAnpmoeTe
ekteNvTas 10 napandvw thua afyopiBuou, érnou yia k4Be evionh nou
ekteneital, va ypAyete o€ veéa ypauuh Tou nivaka tov apiBud s ypapuns
Kal To anotéfeopa s evionns, €ite NPOKEITal yia TNV VEa TP KAMoIas
petaPAntAs €ite yia to phvupa nou epgavicetal otny o8évn.
Movabes 12
B2. Na &avaypdyete 1o napandvw tunpa afyopiBuou xpnoiyonoimyias i
dopn enavénnyns while tns Python, ¢tor wote va epgaviel us id1es TYES.
Movdabdes 8
OEMAT

H kAipaka Topivo €ival pia kAipaka enikivduvotntas nibavns npéontwons
h olykpouons oupaviou ompatos pe tov nAavhtn I'n. H KAipaka Topivo
Qépel béka SlaPabpioels oe aképalous apiBPoUs apxns yevouévns and to 0,
ws Katdotaon avunapktou Kivduvou n apeintéou, katanhyovtas oto 10 ws
Katdotaon teneias kataotpo®ns tou avBpwnivou noftiopou. O diafabuioels
QUTES Katavépovtal ous Napakdtw Pacikes (VES:
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Xpwpa KAiyaka Emkivéuvotnta
NEUKO 0 Kavévas Kivbuvos
Mpdoivo 1 YuvnBes Eninedo
Kitpivo 2-4 AcotpovopikoU Evoiapépovtos
Moptokadi | 5-7 Ev Auvapel Angidn
Kokkivo 8-10 B€Bain ZUykpouon

owpuata Ba:

Kivbuvo

©EMA A

Na ypduete éva npdypappa og Python 1o onoio yia kéBe éva and 30 oupavia

M. 6iaBdder tov apiBuo enikivbuvotntas

2. eppavier in {vn enikiviuvoTNTas ToU OUPAVIOU GMOHATOS Kal T0 avii-
OTOIXO XpWa

I3. epgavilel to NANBos twv oupaviwv cwpdtwy nou dev anotefolyv kavévav

4. eppavicel 1o pnvupa “Kivbuvos ouykpouons”, av undpxel €0tw Kal éva
oupdvio owua nou Bpioketal otnv uPnAGTEPN Katnyopia enikivOUVOTNTaS.
Movabes 4

Na ypayete éva npoypappa os Python 1o onoio yia k4B pabnth nou Oivel
naveddnvies e€etdoeis Oa:

A1. AiaBacer 1o 6vopa, tov tedikd Babud kal tnv nénn kal Ba anobnkevel ta
6edopéva ous diotes name, grade, city.
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A2. otapatdel n €i0060s twv dedopévwy 6tav 6oBei avti yia dvopa to ypdupa
IITII
Movabes 4

A3. epgavilel 1o Péoo 6po Twv Pabntwv and ta lwdavviva
Movdabdes 6

A4. eppavilel ta ovépata v pabntmv nou éxouv Babud peyadutepo and
TOV NApaAnavw PEco Opo.
Movdabes 6

13.2 Evéeikuka ®uAdia epyacias

®UuAfo gpyaacias 1 (ous eviodEs ekxmpnons, tunous dedouévwy, aplBuntkoi -
OXeolakof - NoyIKof TeNeOTES)

A. Ti Ba eppavioouv ol Napakdtw evionés ekxmdpPnons otn YyAMooa Npoypappa-
uopou Python;

Evtonés ekxwpnons Anoteféopata

a=>5

print a
printa+a
a=a+10
print a

a=a *0.1
print a
print a*100

onoma = “"Mupt®”
print onoma

x=y =5
print x,y
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x,y,tmhma=1,2, T Anpo@opikh’
print x,y, tmhma

print ‘Kadnpépa ' + tmhma
print tmhma * 2

logikh =True
print logikh

mathites = 20

mathites == 10

mathites == 10 or mathites == 20
not mathites == 10

mathites <= 10

mathites >= 20

mathites 1= 10

c=7

type(c)

c=7.8

type(c)

¢ ='KaAnpépa’
type(c)
c=False
type(c)

B. Ti Ba eppavicouv o1 napakdtw apiBunukés npatels av ektedeotouv oto OAokAn-
pwpevo MepiBannov Avantugns Mpoypappdtwy (IDLE) tns Python (va kavete
avaduukd us NPAaceis);

MNpageis Anotedéopata
2+3*4 =

2**2 +4/2 - 3*4 =
34/10 =

34%10 =

34.0/10 =

340% 10=
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I. Epwthoels avantuéns nou apopouv otn yAwooa npoypapguatcpou Python.

1. Mnopei n idia petaBAnth va adidder tino otnv Python;

2. Eival ouvtaktukd owoth n evionh: x,y=input(),input()

d. Av val, nws yivetal N el0aywyn tpy,

3. KukAwote noies and us enOPeves TPES AOYIKWY TUNwV €ival CUVIAKUKA OWOTES:
true, True, TRUE, False, false, FALSE.

4. H evtonn print €ival cuvtakukd owoth kal av ypagtei kal Print h PRINT.

®UuAno epyaacias 2 (Npdaeis ous NOYIKES EKPPATEIS)

A. Na Bpeite tnv tpn v napakdww Aoyikdv ekppdoewy, av A = True, B = False
kar C = True (va avaypdgovial avafutukd ol NPAacels).

1) Aand B

2) A and (not B)

3) (not A) and B

4) A and B and C

5) A and (not B) and C
6) (not A) or B
7)AorBorC
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B. Na BpeBei 10 anoténeopa twv napakdtw ekppdoewy, av eival A = 2, B = 3 kal
C = AAnBns.

1) (A>B)and C

2) (A 1=B)ornot(A==B)and C

3) (A > 1) and not C
(
(

4) (Al=3)and (B-A)>0ornotC)
5) (A >0)and (A <=2)

6) not (B == 3)

7)(B==3)and C

I. Na ocupnAnpoete tov napakdtw nivaka, kévovtas us AoyikEs NPAcgels yia us
akoAouBes Tpés twv petapintay (va ypdyete avanutukd us npdéels).

NOlIKH EKOPAXH a=2,b=3 a=5b=3 a=0,b=9

1) a==2 and b==3

2)a>2andb<3

3) a == 3 or not (b>2)

4)a==boral=b

5)a==bandal=b
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®UAno epyaacias 3 (Aopn akofoubias)

1. Na ypagouv o akéNouBes anyeRpikés eEKPPATEIS O HOPPN anodekth and tnv
Python.

X+ 3y
X -2y

x(y + z(5 - k))

Xy
X+Yy

X+

N <

2X
2. [Moles ané us napakdtw ekppdoels anodidouv owaotd 1o anotéAecpa s na-
paotaons

1
7-y

° 15

Y.(1/7-y)*15
6.1/(7-y)*15
€1/((7-y)*15)

3. Na avanwigete éva npdypappa os Python to onoio Ba:
1) d1apader 6Uo apiBuous
2) unonoyiCel 1o dBpoiopa, T diaopd, 1o yivépevo kal tov Méoo Opo twv
apIBuv.
3) epgavilel in AEEN «ABpoiopa» akonouBoupevn and 1o dBpolopa, tn AEEN
«lvépevoy akodouBoupevn and 1o yivopevo, tn AgEn «Alagopd» akoAou-
Boupevn and t diapopd kal tn A¢En «MO» akonouBoUpevn and 1o MO.
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4. Na avantuete éva npoypaupa os Python 1o onoio Ba:

1) diaBadel us wpes epyaaias evds wpopiobiou unadnnAou, tnv wpiaia anoldn-
diwon, kal 1o Nooootd KpAthoswy yia acgdanion.

2) unonoyicel us kaBapégs anodoxés tou unaAfnAou Kal Us Kpathoels and tnv
aoqdadion.

3) eppaviCel in NEEN «KaBapés anodoxés =» kal us kabBapés anodoxés tou
unadfndou kar i A€En «Aopanion=» akodouBoupevn and us KPATNOEIS
yla tnv acpanion.

5. Na avanté&ete éva npdypappa o Python to onoio 6a:
1) SiaBdder 6Uo apiBuoUs kai Ba tous «anobnkeUel» o dUo petaPAntés a, b.
2) epgaviel yia k&Be petaPAnth to dvopa kal v uPh s
3) avupetaBétel us upés v petaPAntmv kal Ba Eavaegppavilel yia kd6e peta-
BANTA 10 Gvopa Kal TN véEa TUPA TNS.
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®UAno epyaacias 4 (Aoun andns eniAoyns)

1. Ze éva npdypappa, yia to ONOMA, 1o TMHMA, tv HAIKIA kai to MIZ60 twv
unanAnAwv pias gtalpias xpnaolpgonoloUvial avtioToIXes PetaBAnTes.

i. Tia ta napandvw debopéva va ypdyete avtiotoixa ovopata petaBAntoy.
ii. Na ypayete us napakdtw ouvBnKes XpNoIJONOIMVIAS Ta OVOPATA TwV HETa-
BAntwv, tous oxeolakous tefeotes tns Python kal AoyikoUs tefeotes.
1) HAIKIA peyaidtepn ano 25
2) HAIKIA 6xi peyanutepn and 30 kar MIZ6O 6xi pikpdtepo and 2000
3) ONOMA “ANTQNIOY" kar 6ouieouv oto tphua “MHXANOIPAGHIH"
4) MIZO0 6xi pikpotepo and 1000 kar 6ev dounelouv oto twnpa “MfPAM-
MATEIA”
5) MIZ60 ekt6s tou diaothpatos [1000, 1500) kal HAIKIA evtés tou diaoth-
partos (20, 30].

2. Ti Ba epaviotel katd v ekténeon tou dinAavou npoypdp- x=input()
patos av 600ei and 1o nAnktpoAdyIo N UPN: if x>4:
a.4 X=x+1
B.5 print x

3. Ti 6a epaviotel katd v ektéleon tou dinAavou a,b = input(), input()

npoypdupatos, av 6o6ouv and to nAnktpoidyio if a<b:

Ol TES: a=b-a
a.2 ka7 b=b-a
B.7 xai 2 printa,b

4. Aivetal 1o dindavo npdypappa os Python. Metd tnv a, b= input(),input()
ektéAeon tou noles Ba €ival ol TPES Twv petaBAntiv a=a-b

a, b, c nou Ba eppaviotolyv av: b=a+b
a. a=5 ka1 b=10 c=b
B.a=10karb=5 if a>c:
c=a
print a,b,c

126



Mapaptiuata

5. Aivetal to 6inAavoé npdypappa os Python. Na no- x=2
POUCIaoTEl 0 NiVAKAS TPV TV JETARANTOV Kal Ol y=pow(x,3) - 1
upés nou Ba epgaviotoly. z=2*x+y-1
if y>abs(2*x-2):
y=z/X
Z=X**2
X=X-1
print x,y,z
6. Na oxnpatioete tov nivaka Tpwy 1ou X,y = input(), input()
dinAavou npoypapuatos, av eioaxfolv x= abs(x-y)
ol upés 5,2,9,1. y=abs(x-y)
if y%x <= 3:
x=input(’'Awoe upn yia o x: ‘)
y=y + x/2
if y<x:
X=X-y/5
y=input(Awos uph yiawoy: )
print x,y

7. Na avanw&ete npoypappa os Python nou Ba diaBadlel évav apiBud kal Ba
epgaviel tnv andAutn upn tou, Pe duo tpdnous: i) pe andn emidoyn Kat, ii) e
™ XpHhon ouvaptnons.

8. Na avantwx6Bei npdypaupa og Python nou Ba S1apader tpeis apiBuous kal Ba
EKTUNMVEI TO PIKPOTEPO and autous.

9. Mia oikoyévela katavanwoe X Kwh (kinoPatwpes) npepnoiou peupatos kal'Y
Kwh vuxtepivou pedpatos. To kdotos nuepnalou pelpatos eivar 0,4 eupm ava
Kwh kai tou vuxtepivou 0,25 supm avad Kwh. Na avantiete éva npdypauua
oe Python 1o onoio:

a) va diaBdacer ta X, Y

B) va unonoyicel kar va epgavicel 1o ouvonikéd KOOTos s katavanwons peu-
HaTOS TNS OIKOYEVEIQS

y) va epgavicel 1o phvupa YMEPBOAIKH KATANAAQZXH, av 1o ouvonikd KOOTos
efval yeyadutepo and 300 supw.
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10. Xe tpeis nonels evds vopou kataypdenkav tny idia wpa ol Beppokpaoies 61,
02, 83. Na avanti&ete npdypappa os Python nou:
a) Na 61afédel us tpels Bepuokpaaoies.

B) Na unofoyicel kal va epgavilel tn géon Tun twv napandvw BepUoKPaci@v.
y) Na epgavicel 1o phvupa "KAYZQNAZL", av n péon uph ival yeyadutepn
twv 38 Babuv KeAoiou.
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®UAno epyaacias 5 (Aopn ouvBetns eninoyns)

1. Epwtnoeis noAdandns enifoyns

1. Av petd v ektédeon tou Sinflavou
npoypdupatos npokuntel a = 0 Kal
b =3, u upés Ba ynopouoav va €xouv
1a X Kal'y;

a.x=7,y=2
B.x=4,y=3
y.-x=3,y=5
6.x=9,y=3

2. Aivetal 10 napakatw twhua npoypdu-
partos:

ifa>=0o0ra<=20:
printa

else:
print "AdBos"

. Ti Ba eppaviotel katd v ektéNeon tou
dinAavou npoypdupatos oe Python av
606¢i ano 1o nAnktpoAdyio n Tpn:

a. 4

B.7.

. Ti Ba epaviotel katd v ektéAgon Tou
dinAavou npoypdupatos o Python av
60600V and 1o NANKTPoAdYIO Ol TES:
a) 7 ka7
B) 10 kar 7
y) 7 xai 10.
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if(x%y<x/y):

a=0
b=0
else:
a=x/y
b=x%y

MNa noies tpés tou a Ba
ektunw0Oei 1o phvupa "AéBos”;
a.0<a<20
B. 6ev Ba extunwOei
y.a<20
6.a>0
€. yla 6Aes
ot.a<Okara>20

a=input()
if a>=4:
a=a+1
else:
a=a-1
printa

a, b=input(), input()
if a<b:
a=b-a
else:
a=a-b
printa,b
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4. Ti Ba epaviotel kKatd v ektéleon tou a, b=input(), input()

dinAavou npoypaupatos os Python av if a==b:

6000oUv and 1o NANKTPOABYIO Ol TYES: a=a-b

a) 7 kar 7 else:

B) 10 kai 15. a=-1
printa,b

5. Aivetal 1o &indavo npdypappa os Python. a, b=input(), input()

Metd v ektédeon tou noies Ba ivai ol if a>5:

Upés twv petaPAntwv a kar b nou Ba b=2*a+b

gU@aviotolV yia: else:

ad)a=6kaib=3 a=2*b+a

B)a=4kab=4 printa, b

6. Aivetal 1o napakdww npdypapua. KaBe evionin nepiéxel éva n U0 Kevd nou 1o
kaBéva avuotoixei oe otabepd (ap1Bud), petapinth h tedeoth. Enions bivetal
0 nivakas upv 6énou NnapouciGdetal 1o anoteNEcUa NoU €xel N EKTEAEON TOU
npoypdupatos. Na cupnAnpmoETe 1a KeVa.

MNpoéypappa Python X y z
1.x= 1

2. =x-1 0
3.z=___*Xx 2
4.ifx ___y:

5. print x

6.

7. print z

9.  «2*(y-___)+z 0

10.yex___y 0

11. e Xx+z 2
12. print ©a ekwunwbei: 1, 0,0, 2
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7. Na avantiéete npdypappa o Python to onoio 6a 61aBdder us dikaiodoynuéves
anouoies A kal us adikalonoyntes anouaies A evos pabnth kai 6a eppavidel 1o
puhvupa «MPOATETAI» av to dBpoioua twv anoucimy €ival pikpdtepo and 115
A to phvupa «AMOPPIMNTETAI» og Slapopetkh nepintwon.

8. Na avantitete npdypappa o Python to onoio Ba diafadel 1o xpdvo evés dpo-
péa og deutepdenta kal Ba tov PetatpEnel o€ wpes, Aentd kal deutepodenta.
Na napddeyua, av o xpdvos tou €ival 85 deutepdnenta, va ektunmvel: 1 Aento,
25 deutepoenta kal Ox1, 0 wpes, 1 Aentd, 25 deutepdnenta (Udvo of wpes dev
npénel va epgavidovtar av givai 0).

9. Na avantiéete npdypappa os Python nou Ba diaBader évav apiBud (Bewpoupe
OU €ival Betukds) kal Ba eKTUNMVEI JAVUPA OXETIKA PE TO av ival GpTos h NEPITIOS
Kal emnAéov, av eival pTos va ektunvel 1o TPINAACIOo ToU Kal av ival NEPITOS
va eKTUNVEl 1o dinAdoalo.
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®UAno epyaacias 6 (Aoun noAdanins kal eypwieupévns enifoyns)
1. Epwthosis noAdanins emidoyns

i. Ta noles upés tou a Ba extunwBei n upn 3; a=input()
a.yia0<=a<=5 if a<0 or a>5:
B. note Sev Ba exunwOel print 1
y.a>0nha<5 elif a>20:

6. a<-1000. print 2

ii. 1o noles upés tou a Ba extunwBei n upn 2; else:
a.yiaa>20 print 3
B. noté Sev Ba ektunwOef
y.ylaa>5
6. yiaa>100.

. Ti Ba eppaviotel katd v ekténeon tou OI-
nAavou npoypdupatos og Python av 60800y

a, b=input(), input()
if a<b:

ano to nAnNktpoAdyIo ol TPES a=b-a
a) 7 kar 7 elif a>b:
B) 8 kai 7 b=a-b
Y) 7 kai 8. else:
a=b*2
b=a+2
print a,b
. Aivetal o dinAavoés anyopiBuos o weudo- Afyo6pi10pos AXKHZH
yAwooa. K« 23
Na ypdyete 1o avtiotoixo npéypaupa Python. AiaBaoe A
Av K>A t6te
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4. Aivetal 1o dinAdavo npdypappa os Python. a=15
Na onpeIoeTe Us TPEs nou Ba ektunwBouv. b=a**2
c=(a+b)/2
if (c % 2 ==0) or c >=25:
c=c-20
if not (c > a):
a=b%a
else:
c=c/2
else:
a=a+c
c=c+b
print a,b,c
a=al/b+c
b=b%c+a
c=c%a+b
print a,b,c

5. Na avantiete npoypappa o€ Python nou Ba Siafader évav apiBud a kar Ba
ep@avicel 1o phvupa «OETIKOL», «APNHTIKOZ», «MHAEN» avafoya pe tnv
Upn tou.
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6. Na avantéete npdypappa os Python 1o onoio Ba diaBdlel duo apiBuous A
Kal B ka1 Ba epgavidel 1o phvupa :
« A METAAYTEPOZ ANO B» av A>B
H
« A MIKPOTEPOZ ANO B» av A<B
H
« A 120X ME B» av A=B

7. Na avantxBei npoypappa os Python nou Ba d1aBadel tooepis apiBuous kal
Ba exunvel 10 pIkpOTEPO. EMnAgov av to teAeutaio tou yneio gival 1o 0 1 1o
1 A 1o 2, va eppavicel to dinAdoid tou, anfiws to 1pinAdaold tou.

8. e 1pe1s Siapopeukous aymves Npodkpions yia v Odupnidda tou XUbvel oto
aAdpa eis pnkos évas aBAnths nétuxe s emdOoels a, b, ¢. Na avantitete npo-
ypapua o€ Python to onoio:

a) va d1aBader us upés twv endoéoswv a, b, ¢

B) va unonoyilel kal va epeavicel tn péon UPn Twv Napanave TPy

y) va gppaviel 1o phvupa «MPOKPIBHKE», av n napandvw péon uph eival
peyanutepn twv 8 pétpwv

6) va eppavilel tn yeyanutepn enidoon

€) o€ nepintwon nou n peyanutepn enidoon eival peyadUtepn and 8.95 pétpa
va epgavilel 1o pnvupa «MATKOXMIO PEKOP».

11. Na avanw&ete npdypappa o Python 1o onoio Ba 61aBdder 1o Babuod evos
pabntn kail Ba epgavidel éva phvupa avtiotoixo Pe tnv eni®ooh tou.

BaBuos pabntn Enidoon pabntn
[0,9.5) Anoppintetal
[9.5, 12) Métpia

[12,15) Kand

[15, 18.5) MoAu kand
[18.5, 20] Apiota

Ye kdBe annn nepintwon va epeavicel “AdBos Babuds” (Na pnv xpnolHonoINCeTe
oUVOEeTes NOYIKES EKPPAODEIS)
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12. Mia etaipeia taxudpopIkmdV UunnPeciv epapudlel yia ta €€0da anootonns
TAXUOPOPIKMDV €MOTOAMY ECWTEPIKOU Kal EEWTEPIKOU, XPEWON CUPGWVA UE
oV Napakdtw nivaka:

Bdpos eniotonns oe Xpéwaon ecwtepIKoU Xpéwon e§wiepikoU
ypapuapia O€ EUPW O€ EUPW
ano 0 €ws kal 500 2,0 4,8
and 500 €ws kar 1000 3,5 7,2
and 1000 €ws kar 2000 4,6 11,5

Ma napddelypa ta €€0da anootons pias eniotonns Bapous 800 ypapuapiwy kal
NPOOPICPOU E0WTePIKOU €ival 3,5 eupw.

Na ypdyete npdypappa os Python to onoio:

a. Na &1aBdacel 1o Bapos s eniotonns.

B. Na 6iapadel tov npoopioud ns eniotodns. H uph «EX» dnAdvel npoopiopd
€0WTEPIKOU Kal n uph «EE» dnAdvel npoopioud eEwtepikou.

y. Na unonoyilel ta €€06a anootonns avanoya e tov Npoopioud kal 1o BApos
s eniotonns.

6. Na skwunavel ta £€€06a anootonns.

13. Eva Internet Cafe éxel tnv ak6AouBn kAIHakwth noAItkh Xpéwaons:

Xpovos Xpéwon
Ta npwta 30 Aentd 0,50 €
Ta endpeva 30 Aentd 0,40 €
Ynénoinos xpévos 0,1 € avd Aentd

Na avantigete npodypappa o Python nou Ba diaBadel to xpévo nou KAnolos ne-
Adtns ékave xphon twv unnpeoi@y tou Internet Café kar Ba ektundver tn xpéwaon.
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14. Eva wunoypa@eio xpevel KAIPAKwTd tous NeAGTES ToU ws ENS:

ApiBuos BifAiwv Xpéwon ava BiAio
1-100 3 eupw

101-300 2.5 eupw

301 ka1 ndvw 1.5 eupw

Na ypagei npéypappa os Python nou Ba unonoyilel cuvoAikd u npéner va nAn-
PWOEl kAnolos nou Bénel va ektunwoel kanola BipAia.

15. Mia etaipeia kivnths tnAepwvias akofouBei ava phva v noAiukn xpg€wons
nou @aivetal otov Napakdtw nivaka:

Mayio 10 eupw

Xpovos tnAepwvnudtwv XpovoxpEwan
(beutepoNenta) (eupw/deutepdNenta)

1-500 0,007

501 - 800 0,004

801 kar dvw 0,003

H xpovoxpéwon gival kAipakwth. Na avantiéete npdypappa os Python 1o onoio va:

a. 61aPadel tn xpovikh didpkela Twv tNAEPWVNUATwY evos ouvdpounth oe O1d-
otnpa evos phva.

B. unoAoyicel tn pnviaia xpéwon Tou cuvopouNTA.

Y. wunawvel i AéEn "XPEQXH" kal tn pynviaia xpéwon tou cuvdpopuntn.
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17. Ta taxudpopikd An yia npoopiopous ecwtepikol ("EX") kal e§wtepikoU
("EX") unonoyilovtal kAipakwtd ws €ENs:

Bdapos pakénwv

Xpéwon "EX"

Xpéwon "EE"

1-20 ypauuépia

0,05 €/ ypappdpio

0,07 €/ypappdpio

21 - 150 ypauudpia

0,12 €/ ypapudplio

0,14 €/ ypapudpio

151 kar ndvw

0,01 €/ ypauudpio

0,03 €/ ypapudpio

Yus napandvw tpés undpxel npooavénon OMA 23%. Na avantUtete npdypappa
oe Python nou Ba 61aBadel o Bapos evéds pakénou, Tov NPoopIopd tou kal Ba

eu@avicel in xpéwon.
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13.3 Baoikés Ava@opés

(H tefsutaia npoonénacn otis NAKTpoOVIKES nnyes gyive tov OktwBpio tou 2016)

Python Tutorial
http://python-tutorial-greek.readthedocs.org/en/latest/oop_general.html

Tutorial ano 1o diktuakd téno ins yawooas Python yia v yvwpipia pe tn yAwo-
oa Python - Aopn EAgyxou kar Aopégs Enavannyns https://docs.Python.org/2/
tutorial/controlflow.htm

ABoupns N. (2000) «Eicaywyn otnv enikoivwvia avBpwnou unonoyiot», ekd.
Aiaunos.

ANX_Topga_MAnp_EMAA (2015). Avaduukd MNMpoypapuata Xnoudmv tou pabn-
patos levikns Maibeias «Eioaywyn ous Apxés tns Eniothuns twv H/Y» ts B' kal
" té&ns Huepholwv kal ' kar A' td€ns Eonepivaov EMALA. kal twv paBnpdtwy
eldikothtwy tou Topéa MAnpogopikhs tns Opdadas Mpooavatodiopou Texvo-
Aoyikwv Epappoyv twv taEewv B' kai I Huepnoiwv kai B', T kal A' Eonepivav
EMA.A., ®EK 2010. 16/9/2015.

Apxés lMpoypaupuatiouou Yrnodoyiotwv, (2015). Aibakukoé ufikd twv Apdnoyiou
A., Bpaxvos E., Kavidns E., Makpuyidvvns 1., Mnedgoiwns B., T¢huas A, ISBN
978-960-06-5141-6

BIKITTAIAEIA Avukelpevootpepns Mpoypappatopos
https://el.wikipedia.org/wiki/AvuKeIuEVOOTPEPNS_NPOYPAUPATOHUOS

Bikinaideia, unikd kal xphaoipol olvdeopol, Pe €Agyxo Noidtntas,
http://el.wikipedia.org/wiki/Python

AIKtuakos kéuPos unoothpi&ns tns yAwooas Python, https:/www.Python.org/

AIKtuakos tonos eknaideuons otn yawooa Python:
https://www.codecademy.com/learn/python

Aiktuakés t1onos pe ndouoio oxeukd uAiko http://www.python- course.eu/course.php
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0bnyos yia tov Exknaibeutko yia 1o Mpdypappa Znoudwv tou Mabhpatos «MAn-
po@opikh» " Ta&ns levikoU Aukeiou, oto nAaiolio tou épyou «NEO IXOAEIO
(Zxoneio 21ou aiwva) - Néo Mpdypappa Znoudwvy», Ynoépyo 9: «Ekndévnon
Mpoypapudtwy Xnoudwv levikou Aukeiou, Mouoikwv kal KanAItexvikwy AUKEi-
wvy, Y.MO.MAI.6, Ivoutouto Eknaibeutkns MoArukns (I.E.M), lavoudpios 2015.

0bnyos exknaideutkoU - Kepdnaio 1, EPTO «Néo Ixoneio (Xxoneio 21ou aikva) -
Néo Mpdypappa Znoudmv» (kwd. OML: 295450/Ynoépyo 9/ Apdon: Eknévnon
twV MNpoypappdtwy Znoudwv kal Odnyou Eknaidbeutkou Mabnuatos «MAnpo-
@opIkn» ' taEns levikoU Aukeiou - DEK 189/23-1 - 2015).

MX_I_TEA (2015). MNpoypappa Znoudwyv kal Odnyods Exknaideutkou Mabhpatos
«MAnpogopikh» I tatns Mevikou Aukeiou (PEK189/23-1 -2015) (MEZ_I_TEA,
2015). Epyo IEIT «Ngo Exoneio (Exoneio 2 1ou aicwva) - Néo lNpoypauua Xnoubwv»
(kwo. OMX: 295450/0pil6vua lMNpdén ous 8 M.X., 3 .2t EE, 2 [1.Xt. Eio./Ynoépyo 9
Apdon: Ekndvnons twv lNpoypauudtwy Znoudwv kai Obnyou Eknaibeutikou Mabn-
paros «Anpo@opiki» " tdéns levikoU Aukeiou. Médn (akiofloyntes, ouvtovioths,
EUNEIPOyVWOVES): (€6w angp/kd-avadutikd oto kdBe uniké/napadortea): ApdrnoyAou
Apioteibns, eknaibeutikos ME19, un. KE.MIAH.NE.T - Bap{dkas [Navayiwtns, uénos
E.M. -A.T.E.I. - Bpaxvds Eupinibns, eknaibeutkds [1E19 - Kavibns Eudyyenos, 2xonikos
XUpBouros E19-INAnpogopikns - Aékka Anuntpa, eknaibeutikos [NE19 - Mapaykos
Kwvotavtivos, eknaibeutikds [E19 - Maupibns lwdvvns, pgdos AET - Mnedeoidtns
Baaineios, Xxonikés XuuBounos ME19-IAnpopopikns - Manabdkns Znupibwv, Xxo-
Aikés ZuuBounos lMNE19-MAnpogopikns - T{huas Anuntpios, eknaibeutikos ME19.

Yuyypaogeis_Mpoypappatopds. (2016). Ouddes ouyypapns SidaktkoU uAikou ua-
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