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Eicaywyiké onpgiwpa

To napdv didakukd unikd eival dppnkta ouvdedepévo pe 1o A.N.E. tTou pabnpatos
MNpoypappatopsds Ynonoyiotwy (PEK 2010 tB'/16-09-2015, Yen. 23781-23791)
Kal pe 1o avtiotoixo BifAio Mabnth.

To uAikd unootnpiel tous B16aktikoUs otoxous ts S16aktéas - e€etaotéas Unns,
o6nws autd opicetal and v Y.A. ©6/160716/A4 - oto ®EK 3143/30-9-2016/
t.B'- KaBopiouods dibaktéas - egetaotéas Unns twv MaveAdadikws egetaldpevwv
pabnudtwy s I taéns Huepholwy kar tns A' tééns Eonepivaov EMA.A. yia to
oxonikd €10s 2016-2017.

Exel ws otéxo, péoa and v ufonoinon noikidwv dpactnpiothtwy, noAfés and
us onoies ival Aupéves, va BonBnoel otov epnAouToPd TwV YVOOoEWY Kal OeEIoTh-
TV yia v enifuon unoAoyiouk®V NnpoBAnudtwy kai tnv avéntuén katdAnnAwy
npoypapudtwy otn yAdooa npoypaupatopou Python. H npoteivopevn noikidia
dpaotnpiothtwy de diapoponoleital, oute autdvel v UAn, énws auth avanu-
€1al oto BiBAio MaBnth. “Exovtas unéywn tn SIaQopetkOTNTA TwV PHaBNTOV ws
NPOS TO YVWOTKS Tous unépabpo kal ws Npos v 1poéno pdbnons, kataBanetal
npoondBeia, va epnAigtel tous pabntés otn pabnoiakn diadikacia péoa and tnv
EVEPYO CUPPETOXN TOUS.

AgiCel va onpeiwBei du yia 10 ywaotkd avuUKEIPEVO TOU Npoypapuatopoy, cUugwva
UE TS oUyxpoves Bewpies yia tn pabnon, o NEIPAPATtoPos Twv Yabntdv Yéoa oto
epyaotnplakd nepiBaniov pe tous Ynonoyiotés, eival dppnkta ouvoedepévos 1600
yia TV avantuén Bewpnuk®V yvmdoewv 600 Kal yid v avantuen deClothtwy. Yno
v €vola auth NPoTeiveTal, T0 pyactnplakd Kal Bewpnukd pépos va diddokovtal
eviaia kal yéoa oto oxonikd gpyacthplio MNAnpoQopIkNs.

Yus aoknaoels nou akofdouBouv, 6Aol o1 adyopiBuor diatunwvovtal otn yAdooa
Python, ékdoon 2.7.x, dote va ynopoulv va ektefectolv GPeca OT0 NPOYPANUA-
uoukd nepiBdinov. Onou undpxel Slaypappatkn avanapdotaon, Bewpoupe dT
auth oxetetal yévov pe v unofonBbnon tns pdbnons kal Oxi Pe v eEETA0TE
0An N v kaBetn didbaokadia diaypappdtwy.






Inpavukés Mapatnphoels

* H ¢kboon tns Python nou xpnoiponolgital yia tnv eniduon kai diepelivnon an-
yop1Buikwyv npoBAnpdtwy gival og 6o 1o dibakukd unikd, n Python 2 kai nio
ouykekpipéva n 2.7.10 aAid pnopei va xpnolponoinBei onoiadnnote petayevé-
otepn s 2.7.10, pe tnv avanoyn npocoxn o€ dIapoponoINcEls TNs.

e Av Bénete va ypdyete eNANVIKOUS XAPAKTNPES P€oa OE €va NPOYPAPa, Eite ws
oxodnia eite ws afeapiBunukd Npénel otnv NPMIN Ypauph tou apxeiou Python
va NpooBEoete tnv Napakdtw ypapuun kwdika: # _*_ coding: utf-8 -*-

e To nepiBdninov npoypappatuopoU nou npoteivetal yia tn dnpioupyia Kal
diepedvnon npoypappdtwy, eival 1o Python IDLE tns ékdoons Python 2.7.x.
Av KpIBgi okOMNIYO, YNOPEITE va XpNOIPONOINCETE Ows Kal dAda npoypapuat-
oukd nepiBaniovta tns Python, énws to PyScripter, ektés av n ekpdvnon pias
doknons 1o NepIopidel.

® H npdobos tns UAns yivetal o oneipoidn pop@h Kal Oxi Kat' avaykn CEIpIakd,
dia Kal éva pépos s uAns eival yvwotd and tn B' TéEn kal €dw yivetal epPa-
Buvon og auto.

* Y10 BiBAio xpnolponoleital kal o TeAEOTNS // NoU ENICTREPEI TO NNAIKO TNS AKEPAIAS
(eukneibeias) Oiaipeons dUo apiBuv. O tefectns % eNICTPEPE! To UNOGAOINO NS
akepaias diaipeons.

Ma Adyous andonoinons kal pn d1donaons tns NPocoxns Tou Jabnth xpnaolpo-
noleital 1o deutepo NANBuvukd Npdowno, kaAuntovias kail ta 6Uo yévn.
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Keg. 1: And to npdBinua otnv avdntuén anyopiBuou

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

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 Kepdnalo autd, apxiké Ba npooeyyicoupe B€uata nou agopoulv otnv
avayvapion s douns evos npoPAnuatos Kal ts noAunAokdTNTAs Tou. XN
ouvéxela, Ba yvwpiooupe tn diadikacia tns agaipeons kal tnv anfdonoinon
evos npoPAnuatos pe v avanuon tou o andouotepa unonpofAnparta.
Ténos Ba yvwpicoupe Tov TpoONo nou neplypapoupe anyoplBuikd tn Auon
TOU EKPPaopévn e weudbokwdika h didypapupa pons.

Né€eis knelbia

MpoéRAnua, enifuon npoPAnpatos, avanuon npoPAnpatos, agaipeon, no-
Aunfdokdtnta, afdyépiBuos, avanapdotaon afyopiBuou.

A1bakukés Evotntes

Ma va avanti€oupe npoypdupata nou pas BonBouv otnv eniduon twv Npo-
BAnpdtwy, eival avaykaia n katavénon 11wV BAcIKOV EVWOIMV: TNS €woIds
Tou npoPAnuatos, tns évvoias tou afyopiBuou (algorithm) yia tn nepiypapn
s AUons tou Kal s douns dedopévwy (data structure), yia va pnopouv
va xpnolgonomnBouv ta dedopéva and tov anyodpiBuo. H oxediaon afyopiB-
pwv anotelel onpavuké pépos tns diadikacias enifuons evés NnpofAnpatos.
YuvobeUetal e v avdduon tou npofnnuatos oe andoUotepa, th 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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Mpoypaupatouds Ynonoyiotwv-TEM

MNepiexépeva kepanaiou

1. And 10 npéPAnpa otnv avantuén anyopibuou
1.1 Eloaywyn otn diaxeipion s noAundokdtntas evés npofnnuatos
1.2 1adia eniduons
1.3 Avanuon npoPAnpatos os andouotepa unonpoPAnpata
1.4 T pagikh aneikévion s douns evos npoPAnpatos
1.5 Avanapdotaon afyopiBuwy

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

L0V VAV [e BV Avantu€n npoypdppatos

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 kepdnalo autd avantiooovial, o éva NPwto eninedo, Bépata oxeukd
HE Tov KUKAO avantugns evéds npoypduuatos Kal us peBodonoyies nou xpn-
olgonolouvtal. Avaduovial Bépata e10mV NnpoypappatopoU Kal avagpéPovial
QPXIKES EVVOIES Y10 TOV QVTUKEIUEVOOTPEPN NPOYPAPUATOHO, KABMS KAl TEXVIKES
oxebiaons kal Neplypagns cUCTNUATWY.

Né€eis kNe1bia

Kuknos avantuéns npoypdupatos, poviéda avanwéns kal oxediaons Aoyi-
OpIKOU, NMPOYPAUPATOTKE UNodeiypata, avuKeEIUEVOoTREPNS / dounpévos
NPOYPAUUATOUOS.

A1bakukés Evotntes

2. Avéantwén npoypdupatos

2.1 KukAos avanwéns npoypdppatos/Aoyiopikou
2.1.1 Movténo tou Katappdaktn
2.1.2 Movténo oneipas
2.1.3 H Aoyikn ouyypa@nhs npoypduuatos avanoya pe to €idos npo-

ypaupauopou

2.1.4 T1pOCTaKUKOS NEOYPAUUATUCUOS
2.1.5 AnAwukds npoypapuatouos
2.1.6 Aoina npotuna Kal TEXVIKES NPOYPAPUaTtouoU
2.1.7 Evbeikukd nepifdinovia kar yAwooes Npoypapuatopoy

2.2 Eicaywyn ous Bacikés EVOIES TOU aVUKEIHEVOOTPEPOUS NPOYPAUUATIOUOU
2.2.1 Z0ykpion AladikaotukoU Kal AVUKEIUEVOOTPEPOUS NPOYPAUUATOUOU
2.2.2 Avukelpevootpephs oxediaon

Inpgiwon
To ke@dnalo auto eival ektés didbaktéas kal e€etaotéas UAns.
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Mpoypaupatouds Ynonoyiotwv-TEM

|0V ViV [e Bc 8 Baoikd otoixeia ylwooas

nPoOypapypaticpou

Lroixeia ané to Bifdio MaOntn

Eicaywyn

210 kepdnaio autd avantooovtal ta Bacikd xapaktnpiotkd tou odokAnpw-
pévou nepifdnnovios avantuéns ts yAwooas npoypappatopol Python.
Enfons avantiooovtal ol Bacikoi winol getaBAntv, ol NPpWTES BACIKES EVIONES
(6nAdoels) kal n olviagn ekPPAcewv Pe apliBUNTKES Kal AoyIkEs NPAEEIs.

NE€eis kAeldi1a

Mpoypappatotukd nepiBandov avantuéns, NOYIKES Kal apIBUNTIKES eKPPA-
oels, teneatés, Hopés kal wnol 6edopévawy, YetaPAnth, evionés, cUVAPTAOEIS,
dlepUNVEUTAS.

Ai1Sakuikés Evotntes

3. Tvwpipia pe 1o odokAnpwpévo nepiBaniov avantuéns tns yAwaooas npo-
ypapuatopou Python
3.1 MetaBAntés kal tnol dedopévwv
3.1.1 Tunoi debopévwv
3.2 ApiBunukées kar AoyIkESs NPAEels Kal EKPPAOEIS
3.3 Baoikés (evowpatwPEéVES) OUVAPTNOEIS
3.4 Aoph NpoypauPatos Kal Kangs NPaKuKES
3.5 Tunol kai dopés dbedopévwy ots YyAWOoes NPoypapUatouou

16



Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

Apaotnpiéintes - AOKNOEIS

Apaotwnpiownta 1. N'vwpiyia pe 1o npoypappatotké nepifdnnov. Eva anid npod-
ypaupa xaipetuopou o€ Python.

As SoKIpdooupEe va dnpioupyNooupE éva piIkpd Npdypapua os Python, pe otdxo
va anoBnKeUOOUPE NPOCWPIVA €va PNVUPA XAIPEUOPOU O pia HETaRANTA Kal otn
OUVEXEIQ va epgaviotel otnv 08évn tou unonoyioth to phvupad: «KAAHMEPA YE
OAH THN EAAAAAY.

Ma 10 Npdypappa autd Ba XpnolPonoINCOUWE Pia PetaBAnTh pe 1o 6vopa greeting,
nou Ba avagépetal oto phvupa xaipetiopou “KAAHMEPA ZE OAH THN EAAAAA” kal
v evionh epgavions print, pia evionn e§6dou pe t duvatdtnta va ePeavioTel otnv
006vn éva prvupa, To anoténeopa pias NPAgns N 1o NePIEXOPEVO PIas PetapBAnTns.

Edv ouvtdéoupe kal ektenéooue to npdypauua otnv Python 2.7:

# Mapadeiypa 1 - Ex01_first_prog.py

#

greeting = 'KAAHMEPA XE OAH THN EAAAAA'
greeting

©a doupe ws anoténeopa:
>>>
KAAHMEPA ZE OAH THN EAANAAA

BonOeia - napatnpnosis

Ma tn ouyypagn npoypappdtwy, Ba xpnolponoloUpe tov eneéepyactn kwobika
(editor) nou pas npoo@épel 1o Npoypaupauctukd nepiPaniov IDLE, pe tnv aké-
AouBbn &iadikaoia:

® Gvolypa véou apxeiou (New File), ané to pevou eninoywv File

e oUvtaén Tou KWOIKa ToU NPoypApPatos

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

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

17



Mpoypaupatouds Yrnonoyiotwv-TEM

Mo tnv anoBnkeuon tns epyacias pas otnv Python, npénel va xpnoiponoiooupe
ané 1o opIbvTo Pevou, oto Ndvw PEPOS Tou napabupou, 1o File—Save As (Apxeio,
AnoBhkeuon ws). ZIn oUVEXela oto avadudpevo NapaBbupo nou avoiyel, eniféyoupe
10 (pdkeno nou Ba anobnkeUooupe 10 NPdYPAPPd pas (AnoBhnkeuon 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 xapaktnpioukh katdAn&n yia ta npoypdupata o
Python. Eival xphaoipo va dnpioupynooupe and v apxh éva gakeno, dnou exkel
Ba anoBnkevoupe 6nAa ta NPoypAPPATd Pas Kal us aokNoEIs Pas. 210 pakeno
pnopouUE yia napadelypa va 6wooupe 1o dvoua «lMapadeiypata I tans».

Open...

Recent Files

(Class Browser
Path Browser

Save
Save Copy As...
Print Window

Close
Exit

|2 pytnon27.95nell
|[File) Edit Shell. Debug: Ogtions: Windows

New File Cirl+N i

Open Madule...

lgweweos e

Anoffyeuc oe: | )| napaSeiypara I Téfng R ==
= Ovopa = Hpzpoprvio tpom...  Timeg
b b = |
........ c 10 201 rhou}i ~ Bl first_prog 9/2/2016 %44 py Python Fil |
Ctrl+0 8" or "14
: |
Engéveia
Alt+M " i
Alt+C ] o
q |
e
Cles 4 Bflobrzg
Ctrl+Shift+S 4
. AltsShift+S ] E!4
Crl+P 4 Ynaloyonig
Alt+F4 — )= i v
CtrleQ - fo— |
Aleuo Ovope opesiou: IM]_ﬁqug 3 | Anofirreucn
Ancipevon ws:  [Python fles 7. pyw) =] P )i

= T
Eik. 3.1 AnoBnkeuon evés npoypduuaros Python

Av Bénoupe apyotepa va eneEepyactolpe N/Kal va eKtEAECOUE TO NPOYPAPPd
pas, 1éte and to pevou File, eminéyoupe dvolyua (Open), Bpiokoupe 10 dvopa Tou
apxeiou kai 1o eninéyoupe (Eikéva 3.2).
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Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

{& Python 2.7.9 sg\_eu_!-{é.'ga;;;.'f"'_*f‘-’*' s

B T T T ST S

Edit Shell Deb Opti }
2 I == e 5 l! u.g_ = plons; Aigpsivnon os: ] . napadeiypora T taing .:I
New Fila CtrieN i @) Tuoyin 2
J T ey
Recent Files 1 I i
Open Module.,, Alt+M
¥,

Class Browser Alt+C -
Fath Browser Erupdvela

spyaociag
Save Ctrl+5 g 5
Save As... Ctrl+Shift+5 | =
Save Copy As... Alt+Shift+5 Bifhobrirsg
Print Window Ctrl+P

A
Close Alt+F4 o
Exit Ctri+Q TR
< [; [0
Afrcrus Ovopa apxsiou: ||
Apxeia Tnou: [Python files (py.~ pyw)

Eik. 3.2 Erdoyn yia to dvoiyua evos apxeiou rnpoypauuaros
-Py

Apactnpiownta 2. E€doknon oto nepiBdnnov IDLE/Python

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

e [NAnktpodoynote help() kal nathote ENTER. Ti kdvel auth n evionn;

e [TAnktpondoyhote: keywords. Moo €ival 1o anotéAgopa s eviohs autns;

¢ [Anktpodoynote print. Alafaote Nnpooekuka tn ouvtagn kal Aeitoupyia s evionns
(statement) print kai Byeite and to nepiPannov ths BonBeias natwvias ENTER.

e Xpnolyonolgiote tnv evtonh print yia va epgaviogte otnv 086vn 10 yhvupa:
Kafnuépa gifor pou, uonis yvawpioa to nepiBaniov tou diepunveuth IDLE. (Na
un Eexdoete va Banete elcaywyikd, énou xpeidlovral).

* Exel d1a@opd av xpnaolgonoinoete pova n dinAd eicaywyikd; Mnopeite va &exi-
VAOETE PE Ppova €l0aywyIKa kai va kAgioste pe OInAg;

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 EekIVAEl
ue #). Ta oxénia gival noAu xphoiya yia va TEKUNPIWOETE Tov KWOIKA 0as.
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Mpoypaupatouds Ynonoyiotwv-TEM

Apactnpiownta 3. Tunol dedopévwy (EpWTNTEIS avVTIOTOIXIoNS)

Y€ nolo twino dedopévwy otn yAhooa npoypaupatiopou Python avuotoixolv ol
Upés Ins aplotepns otnAns tou napakdtw nivaka. Na ouvdéoete katanAnAda us
UPES NS apIoTephs otnAns pe 10 owaotd wino dedopévwy s de€ids otnins. Na
onpelwBel 6u nepiocdIEPES and pia enidoyés tns othAns A avuotoixoUv o€ KAnoia
and us enidoyés s othAns B.

Ztnin A (Tiph) Zthin B (Tunos 6edopévav)

1.-27 ) ]

2.35.7 A. int (aképaia)

3. 'False’ ’ ’
B. float (kivnths unodiaotonns)

4. True

5. “432.12" . ,

6. ‘petaPAnth’ I. string (cupBonooeipd)

7.12/2 ]

8.20 % 3 A. bool (Aoyiknh)

20



Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

Apactnpiownta 4 (Xwotdé-Aabos). Aivovias dvopa o€ pia petafAnth

Moo and ta napakdtw UNoYNPIa ovoOUATa NS AplotePhs othAns tou nivaka &ev eival
anodektd ws évopua petapintns. Inueimote pe A (AdBos) autd nou niotevete éu dev
eivar anodektd ovépata kai pe X (Zwotd) ekeiva nou nioteVete 0T €ival anodektd.

/N

x!b
Metavliti3
Metavliti+3
Kila 2

mikos_1
245

1onoma

Print

Aokipdote oto nepifandov tns Python va dwoete ta napandvw ws ovopata Peta-
BANntv, elgyxovtas Us anavinoels oas. Xtn cuvéxela OIkaloNoyNoTe Us anavinoels
0as anaplBumvTas 1ous Pacikous Kavoves nou npénel va akodouBoupe yia va
dwooupe éva dvopa o€ pla petaBAntn.
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Apactnpiownta 5. EuBdaBuvon ous petafintés kar wnous dedopévwy.

Na kataypayete U nioteUete 6U Ba eppaviotel otny 086vN PETA TNV EKTENEON TwV
napakdtw nudtwy npoypapudtwy (Eekivhote and tv apioteph othin). Enan-
Bevote us anavinoels oas ekteAWVTas 1 npoypdupata yéoa 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 napatnpeits;
>>> y

B. e Ti napatnpeite;

>>>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
Z

r. >>>X =2

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

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

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

A.

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

>>> Z, X
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Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

BonOsla - anavihosels:

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

Apaotnpiotnta 6. Mpdaeis

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

v aplotepn othin tou nivaka napouciddetal pia npdtn nou NPENEl va eKTe-
Aeotel otov unonoyIoT XPNOIPOMOIMVTAs To NPoypapuatotkd nepiPaniov tns
yAwooas Python 2.7.

Apxiké va cupnAnpmoEte tn pecaia othAn pe ta anoteA€éopata nou niotelete Ou
Ba eppaviotolv otnv 086vn tou unonoyioth Petd Ty ekt€Agon s NPAgns. Xn
ouvéxela, va enadnBeloete ta otoixeia nou cupnAnpdoate, NANkKpoioymvIas
kal ekteAmvTas kABe Npdén Eexwplotd péoa oto nepifannov tns yAwooas Python.

MNpdageis Avapevopevo anotéfeopa | Anoténeopa otnv 006vn

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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Apaotnpidtnta 7. Bpes 10 anotédeopa. Algpelivnon ekppaoswv
Aivovtal ol napakdtw ekppdoels o€ Python

A) (X+y)/(x**3+y**2+1)*z
Av x=2, y=3 kal z=1 noio anoténeopa Ba eppaviotel otnv 08évn tou unofoyiotn;

EnaAnBevote tnv andvinoh oas nAnktponioywvias S1adoxikd oTo Npoypaupat-
ouko nepiBdaniov tns Python us ekppdoels avukabiotmvias us petaPAntés pe Us
avTioTOIXeS TPES Tous. AikaloAoyNOoTe T0 anotéNeopa NoU P@aviotnke atny oBovn.

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

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

Apaoctnpidtnta 8. Tunol dedopévwv

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

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

>>> a+b

>>> “a+b"”
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Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

Apactnpiownta 9. MNpdaceis - Tunor bedopévwv

Na doete us napakdtw evionés oto Sieppnveuth tns 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

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

Yulnthote otnv Tagn yia T xphon twv Aoyikdv npd&ewv not, or kai and, kaBws
Kal yIa Tous TeNEOTES oUYKPIons atny kaBnuepivih (wh Kal OTovV NPOoYPAPUAToUs
unoAoYIoTKWY CUCKEUWV. AWOTe napadeiypata ouvdéovias AoyIkES EkPPATEIS yia

tov €leyxo kaBnpuepivav Agtoupylwy, 6nws yia napddelyua: AN
KAl TOTE biaoxidw wn didBaon.

Apaotnpidtnta 11. Aoyikoi teAeotés kal nivakes aAnBeias

YupnAnpmOote Us Napakdtw oxéoels pe 1o Weudns/False/0 h AAnBns/True/1.

11=0 True 1==
11=1 1== True
O != 1 O ==
0!=0 False 0==0
BonBsia
I= Ox1 foo / Aildpopo == joo / tautiCetal
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Apactnpiotnta 12. Aoyikés Npagels

Na cupnAnpwoete tov napakdtw nivaka adnBeias

P Q PandQ | PorQ not P not P and not Q
True True
True False False (H ﬂU’on divetal
yia BonBeia)
False True
False False

Apaotnpidtnta 13. AOYIKES EKPPATEIS

Moia n upn afnBeias yia ts napakdtw npotdoels (Weudns/False/0 - ANnBns/
True/1); ZupynAnp®OTE apXIKA TOV Nivaka XEIPOYPAPA. LN CUVEXEIQ SOKIUAOTE
us npotdoels oto nepiBainov tns Python kai cuykpivete Us anavinoels oas e ta
anotenéopata nou Ba eupaviotoly.

Exkppaosis Xeipoypapos Anoténeopa
unofoyiopdés | nepifanfovtos Python
1==1and 0 !=1
"test" == "test'
1==1or2!=1or5==5
Falseand 1 1=0 H Auon edw eival False

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

not (5==5or (11=0and 6 |=7))

H Auon 6w sival False
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Ke. 3: Baoikd otoixeia yAwooas npoypauuatiopou

Apactnpiownta 14. Teneotés (Epwtnoels aviotoixions)

Kavte us kataNAnAdes ouvoéoels. Mpayte pe tn oglpd kdtw and tov Nivaka tous
ap1Buous s othAns A kal 6inAa tous 1o avtiotoixo ypdupa s othins B, wote
va oxnpatifetal n cwoth andvinon.

Itnin A Ithin B
1.* 0. XXeoIaKos teneoths
2. False B. Aoyikos teneoths
3.> Y. Ap1Buntkdés tefeotns
4. and 6. AdpapiBunukh upn
5. length €. AOYIKN UPh
6. "nAdtos"” ot. Ovopa MetaBAnths

Apaoctnpidtnta 15. H eviondn print (statement)

Na 6moete us napakdtw eviones oto digpunveuth s Python kai va eEnynoete ta
anotenéopata. T cupnepdopata PBYAdete yia tn A€itoupyia s print;

>>> 1,000, 000

>>> 1,2, 3)

>>> 1., 2,; 3;
>>> 1,2,3

>>> 1;2;3
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Apaotnpidtnta 16. Mepioodtepa yia v evionn print

Mnopeite va npoPAéyete ta anoteNéopata 1wV NAPAKETw evioAwy NPV US EKTE-
Aéoete oto diepunveuth ns Python; EnannBelote us anavinoels oas péoa anéd
10 nepiBandov tns Python.

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

Apactnpiownta 17. Metapantes

Na ypdyete us avtiotoixes evionés os Python nou enitedolv us napakdtw Agtoupyies:

* Na opiotel n petaPAnth pe dvopa name, WOTE va €XEl WS TPN 10 dvopd Oas.

e Mndeviouods tns petafAnths number.

e AUEnon katd 1 s petaBAnths number.

e AUEnon tns petaPAnths number katd 50%.

e AinAaciaopos ns yetaBAntns number.

* Na opiotel n petaPAnth value=456.7 kal otn cuvéxela va opiotel n petaBAnth
value_square, nou va nepiéxel 10 TEIPAywvo s value.

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

Apactnpiownta 18. AvupetdBeon TPV petatu duo pyetaBAntiv

Na e§nynoete tn Asitoupyia wwv napakdtw wnpdtwv kodika o ydwooa Python,
apxIkd Tou uhpatos A' (apioteph othAn) Kal TN OUVEXEID ToU Tuhpatos B' (6eCid
otAn). Ta 6Uo whpata kwoika enitefouyv Ty idla Asitoupyia;

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

a, b
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Apaotnpidtnta 19.

Na ypdyete npdypappa o yAwooa Python, nou va 61aBddel 1o yhkos tns aktivas
evés KUKAOU Kal va Tunvel i SIGUETPO, TO JAKOS Kal T0 egfaddv autou tou KUKAoU.
BonOBeia: H Sidpetpos tou kUkAou bivetal and tov wno d=2*r, n nepiperpos and
oV WNo p=2*n*r (6nou n=3,14) kal 10 eyfadodv and tov Wno E=n*r?.

Evbeikuikn AUon

math # BiBA10ONAKN pe pabnpatkés cuvaptnoels

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

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

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

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

Apactnpidtnta 20. [MpooBéote ta katdAnnAa oxonia

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

a=b=c=0 T
a,b=1,25 H e
a, b, c=(1,2,3) H .o
a,b=Db,a B e ——————

Aokipdote us anavinoels oas oto nepifannov IDLE tns Python xpnoiponoidvias kai
nv evtodn print, Mote va eygaviotolyv ta anoteéopata yia kaBe avabeon upv.
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OV [o BV 8 Aflyop1OpIkés Sopés

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 ke@dnalo auto yivetal egBabuvon o€ Baaoikés évvoles, anyopIBUIKES OOpES
KQI TEXVIKES MPOYPaPuatopoU, KaBms kal otnv agionoinoh tous yia v enifuon
npoBAnpdtwy Pe Npoypaupatiopd o yAwooa npoypaupatcpou Python.

NE€eis kNe1bia
AdyopiBuikés dopés, dopn akodouBias, doun emioyns, doun enavannyns,
OUVapPTNOEIS.

A1bakukés Evotntes
4. AnyoplBpIkEs SopEs
4.1 AflyopiBuikés dopés - Pogs ektéNeons NpoypaPpatos
4.1.1 Aopn akonouBias
4.1.2 Aopn emidoyns if (AN)
4.1.3 Aopn enavannyns (for kai while)
4.2 Yuvapthoels
4.2.1 Anpioupymvias SIKES pas OUVAPTNOEIS
4.2.2 Napapepol cUVapTNoEwWY
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Kep. 4: AfyopiBuikés 6oués

Apactnpiownta 1. AdyopiBuikes dopés - Aopn akofouBias - Poés ektéleons
npoypPAuuatos.

Menethote to NApakAtw TPAPA NPoypdupatos kal npoonabhote va Ppeite 1o
anoténeopa nou Ba epgaviotel otnv 086vn petd tnv ekténeon tou. Ektenéote 1o
npodypappa oto diepunveuth tns Python kal anavinote ota epwthyata:

# Algpeuvnon X +=1/x=x+ 1
x=0
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Apaotnpiétnta 2. Aopn akoAoubBias (Ynonoyiopds péoou 6pou TpIhv apIBudv)

Na ypagei npdypaupa o Python nou va diaBadel us upés picov apiBuy, va
unonoyilel 1o y€oo GPO TOUS Kal va Tov epgavicel otnv 0Bovn.

BonOeia - evdeikukn AGon. Na cuykpivete tn dikh oas AUon pe authv nou akoAouBs!:
MNpdypappa o€ Python (ékdoon 2.7.x)

# Mpoypapua MEZOZ OPOZ TPIQN APIOMQN
A = input('Awoe tov npwto apibud A: ')

B = input('Awoe tov 6eUtepo apiBuod B: ')
C = input('Awoe tov tpito apiOuo I': ')
MESOS_OROS = (A+B+C)/3.0

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

Aigpedvnon

Ti 6lagopd pnopei va undpé&er oto anotéfeopa, av ypdyoupe v ékppaon: MESOS_
OROS = (A+B+C) / 3 avti tns MESOS_OROS = (A+B+C)/3.0 (ue ta A,B,C va éxouv
aképaies UPEs); (Apopd tnv ékdoon Python 2.7.x)
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Apactnpiownta 3. Mevwhtpia apiBudv

Na ektenéoete tpels (3) toundaxiotov popées oto diepunveuth ts Python ts napao-
K&Tw €VIONES Kal OTN CUVEXEID aNAVINOTE OTA EPWTNUATA:

e Ti Wnou €ivar o upés nou p@avidovial (aképaies, Kivnths unodiactonns);

random # apxikd dnAwvoupe 6t Ba xpnoipyonoliNncoupe tn random
number = random.randint(1, 6) # eniotpépel évav tuxaio apiBPo oto [1, 6]
number

BonOsia

H random.randint( start, end ) eniotpépel, pe tuxaio tpéno, évav aképaio apiBud
uéoa and to apiBunuké didotnua [start, end].
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Oswpnukh avackonnon. Aopn enifoyns
AnAdn dopn emidoyns

if <ouvBnkn enéyxou> :
# evtonés nou Ba ektenecouv av 1oxuel (aAnBns-True) n cuvBnkn eléyxou

AAnBns

Opada Evioiwyv

Weubns

\

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

if <ouvBnkn enéyxou> :

#evionés nou Ba ekteAeaBouv, av n ouvBNkn enéyxou gival ainBnhs
else:

#evionés nou Ba ektenegBouv av n ocuvBnkn eféyxou ival Yyeudns

Weubns AAnBns

\

\ '

B’ Opada Eviodwv A’ Opdda Evioddv

/
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Apactnpiownta 4. Aoun enidoyns if-else (Aoyikés ekppdogls- cUVONKES)

YupnAnpmOote otn 2n othAn tou nivaka, nola Ba eival ta anoteNéopata Yetd v
ektéleon tou avtiotoixou kmOIka Python ts 1ns othidns. Na AdRete unoyn, ot
10 anoténdeopa e€aptdtal and tnv uphn annBeias twv AoyIKMDY 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 epgaviovial otny 086vn e ta dikd oas.

if ...else

Avapevépevo
Anoténeopa

(Xeipoéypapa)

Anoténeopa
nepifdnnovtos
Python

1==1and0!=1

# n n KOI 1
"test" == "test":
"True"

"False-0"
# EAAnvika kai Aauvikd
"KALHMEPA" == "KAAHMEPA":
"True"

"False-0"

(1==10r(2'!=10r5==5)):
"True"

"False-0"

(21=2 11=0):
print “True"

"False-0"

False-0
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# true kal True Error (Aoyw
"True"
"False-0"

# true kai True
True:
"True"

"False-0"

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

Na ypagei npdypappa oe Python nou va b1aBédel évav aképaio apiBuo kai va enéyxel
av gival Gpuos N NEPITIOS. LN CUVEXEIQ va ePPavilel otnv 08évn aviiotoixo phvupa.

Obnyia: a) Anpioupyeiote to0 NpdypaAPUa, NPWIA OE XAPT Kal OTN CUVEXEID Ka-
Taxwpnote Kal ekteféote 1o oto nepifdinov ts Python, B) peethote s tuxdv
d1aQopEs Pe tnv apxikh oas dnuioupyia.

BonOsia - evdeikukn Avon

‘Evas aképalos apiBuos x ivar apuos av ival noddanidoios tou 2. AnAadn av 1o
unoéAoino tns diaipeons tou x O1a tou 2 €ival 0. Alapopetkd eivar Nepittos.

#npoypappa dptios h nepittds
num=int(input('Awoe éva aképaio apiBuo: *))
check = num % 2
check == 0:
"O apiBuobs €ival aptios”

"O ap1Buds nou £dwaes ival nepittds”
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Print output (drag lower right corner to resize)

Adoes &vo axépoio cpLBud: 23
o apLOudéc mov é5woec givar meEpLITOC

Frames Objects

Global frame
num 23

check 1

Eik. 4.1: AnotéAeoua extéfeons kwbdika oto PythonTutor.

Beswpnukh avaockénnon
MoAAanAn EmAdoyn pe xphon tns evtonns elif

<ouvOnKn>:
<evronés>
<ouvOnhkn2>:

<evronés_2>

<evronés_3>

Ynpeiwon: Or nondanAés emnioyés pnopouv va udonoinBouv Kal pJe epPpwieuué-
ves dopés Av-annims, dnAadn péoa oe pia dopn Av-anniws va nepikigiovtal kal
annes dopés Av-anniws.
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Apactnpiownta 6. Aopn enmidoyns if ... elif ... else ... (ZupnAnpwoe katdAdnAa
us othAes Tou nivaka)

Menethote tov kwdika Python (ue evionés if) otnv apioteph othAn tou nivaka
nou akoAouBei. £1n cuvéxela otn He€1é othnn tou diou Nivaka ypdyte avtiotoixo
npoypappa o Python xpnoiponoiwvtas tn doun enmidoyns if elif else. To npo-
ypauua Ba npénel va eniotpéel ta idia anoteNéopata otny oBévn pe autd tou
npPoypduuatos s apiotephns otnAins, yia 6Aous tous duvatous cuvduacpoUs TPV
twv petapAntav arl kar ar2. Xn ouvéxela OOKIPUAOTE Pe OIAPOPES XAPAKTINPIOTIKES
upés twv arl kai ar2 ta dUo npoypdupata oto nepiBdniov tns Python.

Kwbikas pe xpnon tns anAns if Kwoikas pe xpnon wns if - elif - else

ar1 = input('Awoe évav apiBud A : )
ar2 = input('Awoe deltepo apiBué B: ')

arl < ar2:
"A<B"

arl > ar2:
"A>B"

arl == ar2:
"AZB"

BonOeia: Mapdadeiyua npoypdupatos pe nondanin enifoyh Aeite éva dino na-
pGoelyua npoypdppatos e noAnanAdn enifoyn.

x = input ("Awog apiBué 0,1,2: *)
(x == 0):
"¢dbwoes 0"
(x==1):

€bwoes 1"

"Oev €bwoes 0N 1"
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Oswpnukn napathpnon: Ly nepintwon s noAdanns eninoyns éxoupe Ayo-
TEPES OUYKPIoEIs og oxéon pe tnv anin emdoyn. v anin emidoyn o€ kdBe evionn
if yivetal véos €neyxos yia to av IoxUel n ouvBNKn enéyxou Kal as €xel IKavonolinBei
n ouvBhkn elgyxou nponyoupevns evtonns if. Na napddelypa av n petaAnth arl
éxel TNV upn 1 kai nar2 v upn 3, Ba ikavonomnBei n 1n cuvBhkn kai Ba tunwbei
A<B, anid to npdypappa & Ba otapathosl. ©a cuvexioel kal Ba eféyEel kar TS
unoénoines ouvBnkes enéyxou ous evionés if nou akoAouBouv. Znv noAdanAn
enidoyn dpws, 6tav Ppebei n ouvBnkn eféyxou nou gival adnBns &¢ yivovtal ol
annor éneyxol yia us undAoInes cUVBNKES Kal OUCIACTKA OTapatouy.

Oewpnukh avaockoénnon

Eppwneupévn Emidoyn

Mpokeitar yia evionés , nou nepikAgiovtal o€ dANes evionés ,
6nws oto napddeiyya:
input("dwaoe tov apiBpd i: )
i>0:
i<10:

i, "'Beukds ap1Buods pikpodTEPOS Tou 10"

"'Oeukos apiOuds peyanutepos h icos tou 10"

~

i, "undév"

i, "apvnukoés”
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Apactnpiownta 7. Eypwisupévn enidoyh (KAipakwth xpgwon)

Mia etaipeia kivnths tnlepwvias akonouBei avd phva tnv NoAitkn TPy nou

(paivetal otov Napakdatw nivaka:

Mayio=20€
Xpo6vos tnAepwvNpdtwy Xpovoxpewon
(beutepoNenta) (€/ beutepdNento)
1-500 0.02
501-800 0.009
801 kar Gvw 0.007

Na ypagei npdypaupa os Python nou:

e Na 61aBadel tn xpovikh SIApKEId Twv tNAEPWVNUATWY evos ouvdpounth ot
didotnpa evos phva.

e Na unofoyicel tn ynviaia xpéwon Tou cuvdpounTh.

* Na gppavilel oxetukd phvupa «n ouvonikn XpEwaon Tou PAva gival: » kal i ynvaia
XPEwaon Tou cuvopountA.

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

BonOsia - Eveiktukh Auon

Mpiv Eekivhooupe tnv enifuon, gival xpNolPo yia tnv katavonon s doknons, va
diafgyoupe didpopa kataAAnAa xapaktnpiotkd dedopéva péoa anod ta apiBuntka
diaothpata nou opidovtal otnv doknon. Me ta debopéva autd dokipaloupe oto
xapt u anotéleopa Ba npénel va npokUyel. MNa napddeyua, ndon eivar n tefikn
xpéwon av pinhooupe 900 deutepdnenta;

Metd us dokiués dnploupyoUpe tous enBupntous pabnuatkous tUnous, Us Ka-
tdAAnAes if-else yia va pudafoupe ta Slactnuata TPWY NoU I0XUEI 0 HaBnpatkds
winos Kal us unénoines evionés nou xpeidlovial yia eicodo twv dedopévwyv and
10 nAnktponodyio Kal €€000 twv anotefeopdtwy otny 0Bévn.
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Napadeiypata

Av kdnoios éxel ginhoel 400 Seutepdienta n xpéwon Ba eival:
400*0.02+Méyio

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

Ta apxik@ 500 deutepodnenta eni 0.02€, ouv ta unénoina 220 deutepdenta eni
0.009€ cuv 10 naylo.

500*0.02+(720-500)*0.009+Mayio
Av kdnolos éxel pinhoel 900 deutepdnenta n xpéwon Ba €ival:

Ta apxikd 500 deutepodnenta eni 0.02€, ouv ta 300 deutepdienta eni 0.009, cuv
ta unénoina 100 deutepdenta eni 0.007€ ouv 1o nNAylo.

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

BonOBsia: Mia evdeiktukn Avon

#xpéwon tnAsPwvNudtwy

time=input("Adoe tn ouvonikn xpovikh SIAPKEIa TwV TNAEPWVNPAETWY
T0U pAva oe deuteponenta”)

pagio=20
time<=500:
amount=time*0.02+pagio

time<=800:
amount=500*0.02+(time-500)*0.009+pagio

amount=500*0.02+300*0.009+(time-800)*0.007+pagio
"H ouvodikn xpéwaon tou phva gival: , amount
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Otswpnukn avackéonnon. Aopn Enavannyns For

Aopn enavannyns (for)
onoma_metavlitis in range (apxn, péxpl, papa):
Evtonn_1
Evtonn_2

EvtoAn_v

Aupévo NMapaderypa. Aoun Enavannyns for (ABpoioua névie akepaiwv apiBPmV)
Mefethote 1o napakdtw npdypauua, ta oxénia 6inda otov KWOIKa Kal 1o ano-
téneopd tou. To npdypappa diaPdlel névie tuxaious akepaious aplBuous Kal
unonoyiCel 1o GBpoIoud TOUS. TN CUVEXEID KATaXwPNOoTE 10 oto nepifdnnov ts
Python kai ekteAéote 10 dokipydlovtas didpopa dedopéva.

MNpoéypappa o Python
#Mpodypaupa ABpoicpa 5 akepaiwv ap1Buwv

sum =0 #apxikonoinon tns upns tns petafintns aBpoiopatos
i in range(1,6):
x = int(input(" Awoe évav apiBuod: ")) #6i1apadel évav aképaio
sum = X + sum #npoaobétel oto nponyoUpevo dBpoicua 1o
vEo aképailo apiBud
‘To anoténeopa ivai ', sum #To anoténeopa nou Oa eppaviotei

Ba €ivai 1o dBpoiocua
sum=((((04+x)+x)+x)+x)+x
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Apactnpiownta 8. Aopn Enavannyns pe for (cupninpwons kodika). YnoAoyi-
Opo6s yivopevou 10 S1adoxikiv akepaiwv apiBudv.

Na cupnAinpoete katdAinAda ta kevd, Mote 10 napakdtw npdypappa o Python
va unonoyilel to 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, 1 1006Uvapa 10 YIVOUEVO
Multi=((((((((1 *2)*3)*4)*5)*6)*7)*8)*9)*10.

# Mpoypappa yIvOUEVO akepaiwv aplOuwy

i inrange(...., ....):
Multi = Multi*.....
' To anoténeopa sival ', Multi

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

Aivetal 1o napakdtw npdypappa o Python.

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

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

i,s
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1) Medethote tov kMOIKa avé ypapph evioAmVv Kal ONUEIDOTE XEIPOYpapa 1a
anoteN€ouaTta Nou NEPIPEVETE va ePPavioTolv otny 08évn tou unonoyiotn.

2) Kataxwphote tov khdika oto nepifdnnov ts Python kar dokipdote tov, ou-
yKpivovtas ta anoteAéopata s 08évns Pe autd ToU CNPEIDOATE.

Apactnpiownta 10. H cuvdptnon range kai n dopn enavannyns for.
Na ektenéoete us napakdiw cuvapthoels (yia, pia avé othin) oto dieppnveutn

Kal va oxonidoete ta anotenéopata. MNoia gival n Agitoupyia tNs EVOWPATWPEVNS
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 ektedéoete ta napakdww npoypdupata A,B,I otnv Python kai va oxofidoete
10 anoteAéopara.

A B r

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

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

i i i
sum =sum + i sum =sum +i sum =sum +i
i=i+1
“sum =", sum “sum =", sum “sum =", sum
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BonBeia-Inpegiwon

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

2) Ortav 10 Bhpa wv enavadnyewv givai 1, otn for i in range (1,7) 6ev €ival ana-
paitnto va 1o ava@époupe kai €tal ypdgoupe range (1,7) avt range (1,7,1).
2tn dopn enavénnyns while (600 10xUgl 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 ouvBhkn) h va ctapathoel (av Sev 10XUEl).
MNa auto i=i+1.

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

Apactnpiownta 11. (H Sopn enavénnyns for pe eppwneupeves enavannyels).
Bpes u kdvel 10 npoypappa.

MeAethote Kal ONPEIDOTE OTO XaPT, T KAVEI TO NAPAKATw Npdypauua, dv oe-
xBoupe 6u pe h, m, s cupBonidoupe us wpes, Nentd kal deutepdAeNTa avtiotoixa.
YN OUVEXEID Kataxwpnote 1o oto nepiBdndov tns Python, ekteéote 1o kal ou-
YKPIVETE Ta anoteéopata Pe autd Nou onpelwaoate. MNapatnphote Ot péoa oe pia
enavannyn for, pnopei va nepikAeietal kar aAAn (eppwneupgvn) enavannyn for.

h in range (0,2):
m in range (0,3):
s in range (0,4):
h,m,s
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Apactnpiownta 12. Aopn Enavadnyns for. (MoAdanAdoia tou 9)

Na ypagei npdypappa nou va efgyxel 6GAous Tous TPIPAPIOUS akepaious apiBpoUs
Kal va epgavidel boous sival noddanidoia tou 9.

BonBeia: Odol o1 tpiyneiol Ekivouv and 1o 100 kal ravouv péxpl 1o 999. Evas
ap1Buos ivar noAdanAdolo tou 9 av diaipeitar akpiPws pe 10 9, dnAadn av 1o
unoénoino tns diaipeons tou aplBuou n dia tou 9 eivai 0.

# npoypappa pigneiol noddanidaciol tou 9
n in range(100,1000):
n % 9 ==0:
"0 ap1Buds”, n, “cival noAdanAdoio tou 9"

Ta piwhela noAdanddoia tou 9 pnopouv enions va napaxBoulv av oKePpToUpEe
Ou apkei va ekivhooupe and to 108 kal va npooBetoupe kdBe popd 9 yia va
népoupe 1o enépevo noAdanidoio tou 9.

# npoéypappa tpiyngiol noAddanndaciol tou 9
n in range(108,1000, 9):
"0 apiBuds”, n, "eivar noAdanAdcio tou 9"

Apaoctnpidtnta 13. Aopn Enavéinyns pe for.

Menethote 1o napakdtw npdypapua Python

arxh, telos, bhma = input('Adoe tpeis upés, apxn, €nos, fhpa: ‘)
i in range(arxh, telos, bhma):

(i)
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Katd tnv ektéAeon tou Npoypaupatos, noles UPes NpEnel va el0ayoupe and 1o
nAnktpoAdylo ous tpels YetaPAntés, Wote n ektéAeon s evionns enavannyns
va epgavioel d1adoxIka:

1) Ofous tous akepalous and o 1 péxpi kai o 100.
2) Tous Gpuous aplBuous and to 0 €ws to 100.
3) Tous nepittous apiBuous and to 0 éws to 100.

Apaotwnpidwnta 14 Aopés: for kal if. (Ynonoyiopds péoou dpou, PEYICTOU Kal
eAdxiotou).

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

1) Na d1aBécer tous Babuous dAwv twv gabntwy oto pddnpa “Mpoypaupatopos
Ynodoyiotwv” kal va unodoyilel 1o péco 6po ts Babuonoyias tou THNPATos
yIa 10 pdBnpa auto kai va tov epgpavilel otnv 0Boévn.

2) Na Bpioker tnv upnidtepn Kal tn xapnddtepn Babuonoyia kai va us epgpavilel
otnv 086vn pe katdAAnAo phvupa.

O&nyia: MNa v eniduon va pun xpnaoipgonoinBouv ol EVowuatwéves paBNUaTKES
ouvaptnoeis max() kar min() tns Python.

Anpioupyeiote Tov KMOIKA O XapT Kal OTN CUVEXEIQ KATAXWPNOTE TOV OTO0 NEPI-
Bandov tns Python.

BonOeia - AUon

Ma tnv eUpeon tou péoou 6pou, Ba npenel va unofoyicoupe apxika 1o dBpoloua
ONwV Twv Pabuv Twv Yabnt@y Tou THAPATOS Kal 0Tn CUVEXEld va Olaipécoupe
10 dBpolopa autoé dia to NANBos twv pabntwy s tééns.

Ma va unofoyicoupe to ABpoiopa n diadikaocia €ival napopPola e auth tou AupE-
vou napadeiypatos, dBpolopa névie akepaiwv apiBuwy. Xt nepintwon pas BéAoupe
10 GBpoiopa 25 apiBudv kivnths unodiactonhs. ApxikonoloUpe 1o dBpoiopa=0 kal
OTN OUVEXEID, apoU EEpoupe To NANBos twv BaBuwy nou BénNoupe va diafdooupe
(ioo pe 25), xpnoiponoloUpe pia enavényn for i in range (1,26). Ze k4B Phipa s
enavannyns diapaloupe 1o Babud ou Tou pabnth oto 1o Bhpa, Tou 20U Pabnt
K.0.K. KéBe popd otn nponyoupevn tphn tou abpoiopatos npooBétoupe 1o véo Babud,
athroisma=athroisma+bathmos. Metd to tnos s enavannyns, apou abpoiotn-
Kav 6ol ol BaBuoi kal éxoupe 1o tenikd dBpoiopa, o diaipouuE pe to NANBoS twv
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BaBuv twv pabntv tou PATos (25.0, ws apiBuods kivnths unodiactons) yia va
unoAoyicoupe To Péoo 6po s Babuonoyias OAWV Twv HadNTwv.

Mo v eUpeon Tou eAAXioTou Kal AVTioTOIXA TOU HEYIOTOU UnopoUlE va epya-
otoUpe pe 6uo tpdnous

1os Tponos

Orav yvwpifoupe nola gival n péyiotn duvath upn nou pnopei va ndpel n yetaAnth
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). Ztn ouvéxela, Yéoa o pia dopn enavannyns, ouykpivoupe os KGBe Phua
10 Babuod kéBe pabnth (6nA oto 1o Phpa 1o Pabud tou Tou pabnth, oto 20 Phpa
10 BaBp6 TOoU 20U PABNTA K.0.K.) PE TNV eKAOTOTE EAAXIOTN TPA s min_bathmos.
Av 0 BaBuds tou pabntn eival pIkpOTEPOS and tnv IPExouoa eNAXIOTN TUN NMOU €Xel
n petaPAnth min_bathmos, téte B¢toupe otn petaBAnth min_bathmos tv upn
ToU BaBpou tou pabnth (nou nepiéxetal otn petaBAnth bathmos). H enavannyn
LE TS OUYKPIOEIS yivetal kal yid Tous 25 pabntés, Eekvivtas and tov NpmTo PEXI 1o
tefeutaio (cUp@wva pe tnv for i in range(1,26))

Avdnoya Bpiokoupe v péyiotn uun. Otav yvwpiloupe nola ivar n eddxiotn du-
vat uph nou pnopei va néper n petaBanth Babuods (=0), 1te npiv tnv enavainyn
Bétoupe ws apxikn tpn omn petaBinth max_bathmos, nou kpatder tnv exdotote
PEYIOTN TUA, TNV TN auth (oto napadeiyua = 0). LN CUVEXEID Kal J€oa O€ pid douh
enavannyns, ouykpivoupe o€ k&Be Phpa 1o Babud kGO pabnt (dnA oto 10 BApa
10 BaBpd ou Tou pabntn, oto 20 Phpa to Babud tou 20U PaABNTN K.0.K.) PE TV
ekdoTote Péyiotn Tpn s max_bathmos. Av o BaBuds tou pabnth eivar peyanUtepos
and  PEXxouoa PEYIoTN TPh nou éxel n petaBAnt max_bathmos, téte Bétoupe
otn petaPAnth max_bathmos tnv upnh tou BaBuou tou pabnth (nou nepiéxetal otn
petaBAnt bathmos). H enavannyn pe tus ouykpioels yivetal kai yia tous 25 padntés,
EeKIVVTAs and Tov NPWIo Péxp!l Tov tefeutaio (cUpgwva pe v for iin range(1,26))

20s 1ponos

Yy nepintwon nou &€ yvwpidoupe tnv endxiotn duvath Tuph nou eival anodektn.

Apxikd diapéloupe 1o Babud tou Npwtou otn oeipd Pabnth kal B€ToupEe ws AAXIOTN
Kal ws péylotn upn 1o Babud autd (max_bathmos = bathmos kai min_bathmos =
bathmos). Ztn cuvéxeia kar péoa oe pia dopn enavénnyns, ouykpivoupe oe k&Be Phpa
10 Babud kGO pabnth pe v ekdotote eAAxiotn tun s min_bathmos, Eekivavtas
ané 1o Seutepo otn oelpd pabnth (6nA oto 1o Phpa 1o Babud tou 2ou pabnth, oto
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20 Bhpa 1o Babud tou 3ou pabnth k.0.K.). Av o faBuods tou pabnth eival pIkpdTtePos
and  péxouoa eNAXIOTN TPN Mou €xel n yetaBAnth min_bathmos, tte Bétoupe
ot petaBinth min_bathmos v tpn tou BaBuou tou pabnth (nou nepiéxetal otn
petaBAnth bathmos). H enavéinyn pe us ouykpioels yivetal kai yia tous unéioinous
24 pabntés, tekivavtas and 1o SeUTtepo Péxpl tov 250 pabntn (for iin range(2,26))
MNapduola evepyoUe yia TNy eUpeon Péyiotns tpns. Méoa o€ pia dopn enavannyns
ouyKpivoupe og kKGBe Pripa 1o Babud K&Be pabnth pe v ekAOTOTE PEyIoTN TPA TNS
max_bathmos, Eekiviovtas anéd 1o deltepo otn oegipd pabnt (6nA oto 1o Phpa to
Babud tou 20U pabntn, oto 20 Bripa 1o Babud tou 3ou Pabnti K.o.K.). Av o Babuds
TOU paBnth eivar peyanUtepos and tnv IpEXoUoa PEYIoTN TUN Nou éxel n petaBAnth
max_bathmos, t¢te B¢toupe otn petafAntnh max_bathmos tv upn tou BaBuou
ToU paBbnth (nou nepiéxetal otn petaBAnth bathmos). H enavénnyn pe us ouykpioels
yivetal kal yia tous unddoinous 24 pabntés, Eekivavtas and 1o SeUTEPO UEXPI TOV
250 pabnth (foriin range(2,26))

BonOsia - evéeikukn Avon

#MNpoypappa BaBuonoyia
athroisma=0
max_bathmos=0
min_bathmos=20
i inrange(1,26):
i,'0s pabntns'
bathmos=input('Awoe tn Babponoyia tou pabntn: )
athroisma=athroisma+bathmos
bathmos>max_bathmos:
max_bathmos=bathmos
bathmos<min_bathmos:
min_bathmos=bathmos
Mesos_Oros=athroisma/25.0
'O péoos 6pos tns Babponoyias tou THAPATOS
gival’,Mesos_Oros
'H ugnAoétepn BaBpuonoyia ival:', max_bathmos
'H xapunAdétepn Babponoyia eivai:', min_bathmos
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2n vuAdonoinon

#Mpdypaupa Babponoyia

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

max_bathmos=bathmos
min_bathmos=bathmos
i in range(2,26):
i,'os yabntns'
bathmos=input('Awoe tn Babponoyia tou pabntn: ‘)
athroisma=athroisma+bathmos
bathmos>max_bathmos:
max_bathmos=bathmos
bathmos<min_bathmos:
min_bathmos=bathmos
Mesos_Oros=athroisma/25.0
'O péoos 6pos tns BaBuonoyias tou tyhpartos ivai',
Mesos_Oros
'‘H uynAdtepn BaBuonoyia eivar:', max_bathmos
'H xapnnétepn BaBuonoyia ivai:', min_bathmos

BOewpnukh napathpnon yia tnv eUpeon eAAxiotns Kal PEyiotns TPAS.

Xwn yAwooa Python pnopoupe va emAdooupe 1o napandvw npdPAnua aglo-

nolvtas t dopn dedopévwy s Aiotas. Onws Ba doupe kal oto 8o KePAnaio n

xphon tns Aiotas eivar 1diaitepa xphaoiun. OAes ol tuués nou elodyovial os pia Aiota,
6nws ol Babuoi twv pabntwv tou napadeiypatos, anoBnkevovial NPoowpIvé otn
diota kal ynopouv va enavaxpnolpyonoinBoulv otn CUVEXEIa KATA TNV eKTEAEON
10U Npoypduuatos Kal yia npéobetous unofoyiopous. AvtiBeta otnv napandvw
npotelvépevn AUon ol nponyoupevol Babpoi xdvovtal kal &€ YnopoUpE va Tous
€NAVOXPNOIUONOINCOUPE OTN CUVEXEIQ.
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Inpgiowon

‘Ooov avapopd otn XpNoN TwV ET0IPWY EVOWHATWHEVWY CUVAPTACEWY Min() Kal
max(), nou pnopouv va xpnaoigonoinBouyv yia v duecn eUpeon eAAXIOTNS Kal
péylotns upns og pia Aiota, npénel va toviotel 6u anoteei Npwta otdxo tou pabn-
patos n katavénon s anyopiBuikns AUons tou npoPAhuatos elpeons eNAXIOTNS
Kal JEYIOTNS TIPS O OX€ON UE TNV aneubeias pappoyn Twv ET0IUWY OUVAPTACEWY
nou nepiéxovtal ous nAouoies PiRAI0BNKes tns Python. L& kGO nepintwon, autd
npénel va dieukpivifetal otnv ekpwvnon ts 4oknNons.

Oswpnukh avackénnon. Aopn Enavannyns while

Aopn Enavannyns pe while n (6oo <ouvBhkn> enavanafe)
ApXIKA UPh petapinths
<ouvOnkn>:
Evtonn_1
Evtonn_2

Evionn_k

Inpegiwon 1n: ©a npénel pyéoa oto pnAok evioAmv va undpxel katdAAnAn
evtonn, wote va eaopadiletal 6u kdnola ouyun n cuvBnkn Ba yiver yeudns
kal Ba Siakonei o Bpoxos. Alapopetikd o Bpodxos &g Ba tepuatiCer.

Inpeiwon 2n: lNpiv 10 Bpdxo while Ba npgnel va dwooupe pia apxikh tyh
otwn petaPAnth nou enéyxel tn ocuvBNkn tou Ppdxou, waote avanoya va ekTe-
Aeotel N 6x1 0 BPbdX0s.

Inpeiwon 3n: H Soph enavénnyns while xpnoiponolgital kupiws 6tav o
yvwpiloupe and v apxn tov akpifn apiBué twv enavannyewy nou Ba exte-
Aeotouv. MNa to Adyo autd npenel va opIoTel pia cuvBnkn, nou otav ndyei va
IoXU€l, va diakonouv ol enavannyels.

Inpegiwon 4n: H doun enavannyns while xpnoiponoieital 6tav BéAoupe va
enéyEoupe av pia uph nou eicayetal and 1o NAnKtponoyio gival cuPQWYN Je
auté nou Bénoupe. Na napddeiypa av n Bepuokpacia pias néAns otn vota
EAnada eivar peta&l v -20 kar twv 50 Babumv KeAaoiou.
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Aupévo Mapaderypa (Aopn enavannyns while)

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

Mpoéypappa o Python
# Npoypappa ABpoilw
sum=0 # apxikn upn oto aBpoicpa
i=1 #apxikh uph otn petafAnth eAéyxou

i<=100: # édgyxos tns enavannyns
sum= sum-+ i
i=i+1 # au&non tou petpntn
sum

Apaotnpiétnta 15. Aopn enavannyns pe while (yivopevo 200 akepaiwy apiBuwv)

Kavte us anapaitntes afdayés oto napandvw npdéypauua tou Aupévou napa-

beilypatos, wote:

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

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

Apaoctnpidtnta 16. Aopn enavadnyns pe While. (Aigpelvnon npoypdupatos).
Aivetal 1o Napakatw WNPa npoypdupatos o€ Python pe apiBunpéves us evionés
ava ypappn:

1. |x=20
2.|s=0

3. x < 100:
4. x=x+10
5. S=S+X
6. X, S
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Na anavthogte ot Napakdtw EpWTNPAta:

1) Noéoes popés Ba extedeotel n evioNn otn ypauph 4;

2) Moles €ivar 6nes ol upés nou Ba ndpel n petaPAntn x Katd tnv ekt€AEon Tou
npoypaupatos (adi ye v apxikn);

3) T Ba epgaviotei otnv 086vn oto A0S Tou NPOYPAUUATOsS;

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

Xapakinpiote ws Lwotes h AavBaouéves 1s NapakAtw NPOTACElS, CNUEIDVOVTAS
v évdeiEn L, av n npdtaon sival owoth, N A av auth gival AavBaopévn.

Mpotdaoels /N

1) H 6opn while (Ooo) tepuatiCel dtav n ouvBnkn yivel ainBns.

2) Mia 6opn enavaninyns for (Ma) pnopei va ektefeital anepidpiota.

3) H dopn for xpnoiponoleitar étav o apiBuds twv enavadhyewy dev
eival npokaBopiopEvos.

4) H dopn while xpnoiponoigital 6tav o apiBuods enavanhyswy ival
NPOKaBOpPIoPEVOS.

5) H evtonés nou nepinapBdvovtal péoa otn dopn while Ba exteneotouv
toundxiotov yia opd.
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Apaotwnpiétnta 18. Aopés enavannyns while/for. Anoé tn dopn enavannyns for
ot dopn enavadnyns while kai avtiotpoa.

A. Tpdyte otn 6e€1d othAn Tou Nivaka Kal ota Kevda KeAid, Tunpa npoypduuatos
oe Python 1000Uvapo pe autd s apiotephs otnANs XpNoIJONOoIDVTas th Soun
enavannyns while, 6nws oto npwrto napadeiypa tns 1ns ypapuns.

i inrange (1,10): i=1
i*i i<10:

i inrange (10,51,2):

i1*i

i inrange (100,51,-2):

i1*i

B. lpdyte otnv apioteph othan tuhpa npoypdupatos o€ Pyhon 1coduvapo pe
autod s He€ids otnAns xpnaolponolwvias th doun enavannyns for.

z=2
z<10:
z
z=z+4
x=1
x<=10:
X=X+2
X
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Apaocwnpiétnta 19. Aopés enavannyns While / For. Aivetal 1o napakdtw uhya
npoypdapuatos os Python

x=60
x>0:
i inrange (2,7,2):
x=x-10
X

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

Apactnpiétnta 20.
O napakdtw kwdikas o Python oxebidlel piod xpiotouyewIdTKO
bévipo:

lines =1
maxlines = 12
lines <= maxlines:
(lines*'*")
lines +=1

*

* *

* x %

*kk*k
*kkk*k
*kkkk*k*k
*kkkkk*k
kxkkkkkk*k

khkkkkkhhk*k

Annatte katdAnnAa tov KWIKa €101 Wote va oxediddel kal 1o anno pi1od.
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Otswpnukh avackonnon. Anpioupyia - KAnon cuvaptnons

Luvaptnoels

Avakinon yvwoewv ané to Bidio Mabntn

O1 ouvaptnoels €ival Enavaxpnalyonolnaipa pépn npoypapudtwy. Mas
enipénouv va divoupe éva dvopa o€ €va olvono evioAwy Kal va 1O EKTe-
Aoupe kanwvtas to dvopa autd, and onoudnnote oto NPOyPaAPHa Kal oES
Qopés Bénoupe, diadikaoia nou ovopdletal kAnon (calling) tns ouvéptnons.
Anpioupywvtas OIKES Uas OUVAPTACEIS:

Ma va opicoupe pia SIKR pas ouvaptnon xpnolJonoloUpE T XapaKINPIoUKA
deopeupévn A€EN def, akonoubei éva évopa nou tautonolsl v ekdotote
ouvdptnon kal éva {euydpl napevOéoewyv nou pnopouv va nepikAgiouy
pia Aiota ye ovopata NAPAPETPWY, VM N YPAPUN teneidvel Pe Gvw Kal KATw

teneia (2).

Apaotnpiétnta 21. Anpioupyia kal kAhon cuvapthoewy (Algpeivnon KwOIKa - T

Ba eppaviotel otnv 086vn)

MeAEeTNOTE KAl ONUEIDOTE XEIPOYPAPA To anotéleopa kdBs npoypdupatos. X
OUVEXEID KATaxwphote tov kéBe kmdika oto nepifdniov s Python kar cuykpivete

10 ANOT¢AEOPA PE auTd NMOU CNUEIDOATE.

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

# MNpoypappa 2
print_1(t2):
t2
t2 =t2+10
t2
t1=5
print_1(t1)
t1
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Apactnpiownta 22. Anpioupyia cuvaptnoewy (To NPWTO PJou unonpdypappa)

Na ypdyete 1o napakdiw npdypapua oto ouvtdkin tou IDLE tns Python kai agou
10 aNoBNKeUCETE O€ €va APXEI0 va TO EKTENEDETE.

sum=0
i inrange (1,101):
sum =sum + i
sum

YN ouvéxela eniNé€te tov napandvw kwdika kal pe Ctrl + ] n emidéyovias and to
pevou tou IDLE Format — Indent region, “onp®Ete” tov KWdIka pia e0oxn Peoa.
Ovopdote autod 1o THhpa KOOIKa PE To Gvopa mysum npocoBEtovias otny apxh
N ypauph mysum( ):

mysum( ) :
sum=0
i inrange (1,101):

sum =sum + i
sum

Monis opioate to véo oas unonpodypappa. Me nAnktpo F5 to unonpdypaupa Ba
QoptwBei ato Siepunveutn kal 1o IDLE Ba oas petapépel oto nepiBaniov tou Olep-
unveutn. Exei av dwoete v evionn mysum() Ba ekteAeotel 0 napandvw KhOIKas.

Ouolaoukd éxete ovopdoel €va TWhpa KMOIKA PE 1o Gvopa mysum kal avt va
Eavaypagete 6Ao tov kwdIka, anid ypdPETE T0 GVOUA MOU TOU EXETE dWOEl. AUTO
ATav Kal t10 NPWIO 0as UNonpPoypPapua.

57



Mpoypaupatouds Ynonoyiotwv-TEM

Apaotnpiéwnta 23. Anpioupyia kal kAhon cuvapthogwv (Méyioto Tpidv apiBudv)

Na ypagei ouvéptnon o€ Python nou va unodoyicel to péyioto PHetagu tpiav (3)
apIBuv.

Ynodei§n: Na dnpioupynBei apxikd pia ouvdptnon nou va unondoyidel 1o peyanUtepo
peta&l duo aplBuwv pe 1o dvoua max_of two. Yn cuvéxeia, va dnpioupynBei
pia véa ouvaptnon nou va Ppiokel to peyaAUtepo PETAEU TPIMV apIBUMmV HE T0
6vopa max_of_three, xpnoigonoidvias katdAAnAa tn cuvaptnon max_of_two.

BonOsia - Evsiktukh Auon

#ouvdaptnon eUpecn PEYIOTOU TPIWV APIBU@Y
max_of_two(x, y):
X>Vy:

(x,y,2):
max_of_two( x, max_of_two(y, z))
(max_of_three(34, 8, -11)) #napdabdeiypa yia éAgyxo
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Apaotnpiétnta 24. Anpioupyia, KANON Kal XapaKINPIoTKA CUVAPTACEWY (Epw-
thoels LwotoU-AdBous)

TupnAnp®Oote tn HeUtepn othAN tou nivaka pe Lwotd (X) h AdBos (N).

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

Fevikés Apaotnpidtntes - AGKNOEIS

210 1eTpdoI6 0as Kal 0N OUVEXEID OTO Npoypappatotkd nepiBéniov tns Python-
IDLE, va emiAvoete ta napakdtw npoPAnuata-6pactnpldtnies.
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Apaotnpidtnta 25.

Na ypayete npdypaupa os Python nou Ba:

1) AlaBade éva nood, o€ eUpW.

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

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

Enéktaon: Apou SiaBdoel 1o nood, va diaPdadlel kal TNV I00TUIa ToU VoS EUpW

évavu ns Aipas Ayynias kal otn ouvéxeid pe Baon tnv Icotpia auth va KAvel

Jetatponn.

Apaotnpidétnta 26.

Na ypdyete npoypappa o Python nou va &iafdder tnv nAikia evés npoownou.
2N ouvéxela, av eival Katw twv 18 ety va epgaviel tn AgEn “ANHAIKOL", av
gival 18 kar dvw va epgaviel “"ENHAIKOL" kar t€Aos, av givar avw twv 70 €1V
va epgavidel tn AgEn “HAIKIQMENOZL " .

Apactnpidétnta 27.
H pioBodooia unadfnAou npofiénel enibopa tékvwy, pe BAoN Tov NAPAKATW
nivaka:

ApiBpoés naididv Mooo eniddpatos piobodoaias
0 éws kai 2 0 eupw
3 (tpitekvn) 100 gupm ouvoAika

avw twv 3 (noAutekvn) | To apxiké enidopa twv timv naidimy (100€) ouv 20 €
yia kdBe napandvw naidi dvw twv TPImV.

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

1) Na b1aBadel tov apiBuod twv naidiwv evés (Uévo) unadnniou.

2) Na epgavilel 1o phvupa tpitekvn h noAUTEKVN OIKOYEVEID OTNV avTIoTOIXN MeE-
pintwon.

3) Na unodoyilel kal va epgaviel 1o nood tou enidopatos nou avanoyei otov
unénnnno.
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Apaotnpidtnta 28.

‘Evas okAnpds diokos éxel xwpnukdnta 500 MB yia anoBnkeuon apxeiwv. O katoxds
T0U ToV Yeilel e apxeia. Bewpwvias 6T 1o anobnkeutikd péco sival apxiké doeio,
va ypdyete npoéypaupa o Python nou Ba d1aBddel to péyebos kKGBe apxeiou o€
MB, péxpi 1o ouvoniké péyebos va Eenepdoel TN xwPNTKOTNTA AUTA. LTN CUVEXEID
Ba epgavilel 1o ouvonikd NANBos twv apxeiwv Nou éxouv anoBnkeuBbei oto dioko.

Apactnpidétnta 29.

‘Eva acavoép éxel péyioto 6plo aopaneias ta 500 kind. Na ypdyete npdypappa o
Python nou 6a d1aBacel to Bapos kai tn ogipd Pe tnv onoia KOs dtouo I0épxetal
oto aoavoép (n.x. 45 1, 89 2). To npdypappa Ba teppatiCel 6Tav 10 aoavoEp YeUioel
(og oxéon pe 10 péyioto emtpentd 6plo acpaneias). L ouvéxela Ba epgavicel
o€1pd Tou teNeUTaiou atOPoU, MOU KATAPEPE va PMEl OTO AOAVOEQ.

Apaotnpidtnta 30.

Ye éva nioio undpxouv €loithpia A' ©¢ons (kwdikos 0) npos 50€ kal B' B¢ons
(kwdikods 1) npos 20€, 10 éva. O péylotos enitpendpevos aplBuods eniPatwy ival
400 dtopa kal Bewpoupe 6u teNIKE 10 NAOIO YEPIOE YIA TO CUYKEKPIPEVO MPOOPI-
opod nou e€etdloue.

Na ypayete npdypaupa os Python, 1o onoio:

1) Na S1apader tnv katnyopia eioitnpiou (kwdikds 0 1 1) yia kaBe emiBatn.
2) Na epgavicel 1o nAnBos twv enifatwv s A' Béons.
3) Na epgavicel 1o ouvoniké nood nou nAnpwaoav 6Aol or eNIBATES.

Apactnpidétnta 31.

Na cupnAnp@OoETE 1a Kevd 0To NAPAKATw NPOYPAPUA OTE:

1) Na epgavilel 6ous tous apiBuous and 1 péxpr 100.

2) Na eppavilel 6Aous tous apiBuous anod 1 péxpl 100, andd pe avtiotpopn oeipd.
3) Na epgavicer 6Aous tous dpuous apiBuous and 20 péxpr 80.

number in range( , . ):

number
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Apaotnpidtnta 32.

Na ypagsi npdypappa os Python 1o onoio:

1) Na d1aBadel enavadnnukd aképaious apiBuous péxpis étou SoBei o apiBués 0.

2) Na ep@aviel oto €nos, 1o NANBos twv BetkwV apIBuy.

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

Apaoctnpiétnta 33.

Na ypdyete npdypappa o Python pe 1o onoio: Na kataxwpouvtal enavafnnukd,
0 apiBuos kukAo@opias oxhpatos kal nocd kAnons and napkdpiopa n afdn artia,
LE TNV Kataxwpnon va enavanapBavetar péxpl va 600ei apiBuds kukAopopias 99.

Y10 oS va epeavidel:

1. To nANBOS Twv OXNUATWY NoU Kataxwphonkav.

2. To cuvonikd Noood kAhoewv nou Ba elonpaxBei.

3. Tov apiBué kukAoopias tou teAeutaiou and ta oxnpata nou éAaBav 1o PEyIoTo
nooo kANons, kaBws kal 1o Nocd s KANONS AuTNS.
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Ke. 5: Kaaooikoi aflyopiBuor Il

| LoV VAV [e BUR Knaoikoi AdyopiOpoil i

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Y10 ke@dnalo autd avantiooovial oplouévol and tous Baaikous anyopiBuous
s MAnpo@opikhs Eniothuns. H évvoia tou adyopiBuou anotenei tov akpo-
ywviagio AiBo tns eniothpns s MNMANPOQOPIKAS, pid Kal éva and ta Bacikotepa
npoPAnuata nou e€etdlel, eival o oxedlaopds afyopiBuwy yia tnv eniduon
npoPAnudtwv. Autd duws de onpaivel 6T, av ENIVONCOUE évav onolovon-
note afydpiBuo nou va Auvel to npdPRAnua nou Bénoupe, autod eival apketd.
To Baoiké, anid kar aiwvio epdtnua ns MNMAnpo@opikns, gival “MnopoUpe
kadUtepa;” Mnopoupe va oxedidooupe évav afydpiBuo o onoios va KAVEl
kanutepn diaxeipion twv uNoAoyIoTKMY NOPWY TOU CUCTAPATOS (UVAPNS
Kal ene€epyaoth); Zhpepa 1o Baoikd npoéPAnua dev eival t©oo n xphon s
KUplas pvhpns, anid o xpdévos ektéfeons tou afyopiBuou. O otdxos pas
Aoinodv, 6ev ival va Auocoupe aniws éva npéPAnpa, adnd va to AUcoupe
ue 1o Benuoto tpoéno. Monnés popés dev undpxel €vas anydpiBuos nou va
eival BéNuotos yia 6Aes Us nepintwoels dedopévwy, alld e€aptdtal and v
opydvwon twv 6edopévwy. MNa napddelyua n oeipiakn avalntnon oapVel
6na ta otoixeia pias ta§ivounuévns Aiotas xwpis va ekyetanievetal t didtaén
twv otoixeiwv. O oxedlaopds evos véou anyopiBuou nou Ba ekpetanievetal
v 1biaitepn dopn twv dedopévawy, yia va Ppiokel 1o {NTOUPEVO OTOIXEIO NIO
yphyopa, anotenel éva anod ta avukeiyeva autns s evotntas.

Eneidn undpxouv didpopes katnyopies dedopévwy, ol notpoves s MNAnpopo-
pIkhs oxedidlouv didipopous anfyopibuous avanoya pe tnv Idiaitepn opydvwon
twv dedopévwv. MN' autév to AdYo Oev Exoupe Pévo évav anyopiBuo tagivounaons,
anAdd apketous, k&nolous anod Tous onoious Ba PEAETNOOUPE OE AUTAV TNV evOTNTA.

A1bakuikoi otoxol
Ttoxol

Meta tn penétn tou kepanaiou, Ba pnopouUpe va:

e avanuoupe kal va epappudloupe katdAAnAda kAaoikous afyopiBuous yia
npoPAnpata tafivéunons kal avalhtnons
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e udonoloUpe o€ pIa yAwooa npoypapuatuopol kAaoikous afyopiBuous
ta&ivounons kai avadhtnons

® cuyKpivoupe kal va eniféyoupe tov katdAindo adydpiBuo avadoya pe 1o
€i6os tou npoPANpatos.

NE€eis kNe1bia
AnyépiBuol, tagivopnon, avalhtnon.

A1bakukés Evotntes

5. KAaoikoi AfyépiBuor I
5.1 Auabikh avadhtnon
5.2 Ta§vopnon EuBeias avtaddayns
5.3 Ta&véunon pe Eioaywyn
5.4 Apaotnpidtntes - AAUTES
Epwthoels - Aoknoels

Zuvoyn

Mia p€Bobdos yia tnv avalhtnon evés otoixeiou o€ pia Aiota, gival n ogipiakn
avadhtnon. Znv nepintwon nou n Aiota €ival ta&ivounuévn, XxpNolponoleital
n duadikn avaldhtnon n onoia ekpetanievetal tn dIATaN Twv oToIXEiwy, Yida
va Bpel 1o {ntoupevo otoixeio nio ypnyopd. lNa va xpnoigonoinBei n duadikn
avadhtnon o€ un tagivopnpéva dedopéva, NpEnel NpoPavds NPWa autd va
ta&ivounBouv.

Ye autd 1o kepdnalio napouoialovial duo adyépiBuol tagivéunons. O an-
yop1Buos s eubeias avtaniayns, nou Baociletal otn oUyKPIoN YEITOVIKWDV
Ceuyv s Aiotas kal 0 afyopiBpos taivéunons, Nou Pe eioaywyn tagivouel
uia diota BaBuiaia, eilcdyovias 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. Mefétn nepintwons evoeikukns AUoNS

Na ypdyete afyépiBuo oe Python o onoios va diaadel yia kBs pabnth to 6voua
Kal 1o BaBué tou kal va ta kataxwpei og dUo Aiotes student kal grade. H eioa-
ywyh twv dedopévwy otapatdel, 6tav 600ei avtl yia dvopa n tpn 0. Ltn ouvéxela:

1) Na ep@avicel ta ovépata Kal 1ous Babuous twv pabntwv oe adgaPnukn oeipd,
kavovtas katadAnAn tagvéunon pe Baon tn Aiota student.

2) Na diaBader 1o dvopa evds pabnth kar va eugavicel tov avtiotoixo Babud tou,
aqoU nponyoupévws éxel Bpel tn B€on tou otn Aiota, aglonoimvias To Yeyovos
6u ta ovopata eival o anpapnukn osipd.

3) Na ta&ivopei tous pabntés pe Baon tous Babuous tous kal va eugavicel 1 ovopata
TV IOV NpdOTtwy padntwv. Na xpnaoipgonoinaoete tov afydpiBuo tagivoéunons
nou Ndn éxete uAOMOINCEI WS cuVAPTNON.

Evbeiktuikn AUon

# Ta&ivounon twv Aiotwv A, B og aufouoa osipd
# pe Baon tn diota A
bubbleSort( A, B ):
N=len(A)
iinrange(N):
jinrange(N-1, i, -1):
Aljl<Alj1]:
AljL AL-1T=Alj-1] ALj]
B[jl B[j-11=B[j-11B[j]

# Auadikn Avalhtnon tou otoixeiou key otn Aiota A.

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

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

first <= last pos ==-1:

mid = (last + first) // 2
Al mid ]==key :

pos = mid

Al mid ] < key :

first = mid + 1

last = mid - 1
pos

# AkonouBei 10 KUpIo NPOYpaAppa 6rou Xxpnaiponolouvial
# ol Napanavw cuvapPTNOEIS
#apxikonoinon

index =0
student =[]
grade =[]

#eloaywyn ovopatos padntn
" T1a va teppauotei n eicaywynh dwoe 0 ws évopa™
name = raw_input("student[" + str(index) + "] = ")
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 ) #kAnhon cuvdptnons ta§ivopnons
#ep@avion ovoudtwy padntwv Kai Babuwv
index in range( len( student) ):
student[index], grade[index]

name = raw_input(" name = ")

pos = binarySearch( student, name)

#xAnon tns cuvdaptnons duadikh avalhtnon
pos ==-1:

" To 6vopa nou £€dwaoes dev undpxel otn diota

grade[ pos ]

# Twpa yivetal ta§ivépnon ws nNpos tous Babpous,
# anna ensibn sival os av€ouoa
# ol tpeis peyanutepol gival ol Tpels tefeutaiol
bubbleSort( grade, student )
student[-1], student[-2], student[-3]

Napatwnpnosis - Eng§nynoseis

e [1a tnv avadhtnon Ba xpnoiponoinooupe tov alydpiBuo ts duadikhs avalhtn-
ons, a@ou pas {nteital va aglonolihooupe v ald@apntkn oeipd Twv OVOPATwyY
twv pabntwv. YnevBupiletal éu av ta ovopata dev htav o aApaBnukn oeipd
dev Ba pnopouace va xpnaolponoinBei n duadikn avadhtnon, adid Ba sipactav
UMOXPEWWPEVOI VA XPNOIYOMNOINCOUE TN oglplakh avadhtnon nou pdbape otnv
B’ té&n tou Aukeiou.

* H guvaptnon str xpnoigonoieital yia va petatpeyel évav apibud os cupPonooeipd
MWOTE va éxel vonpa n ouvévwon oupPBonoosipy Je tov tefeotn ‘+

® H ouvdptnon len eniotpépel 1o NANBOs twv otoixeiwv pias Aiotas, 6nws ixape
6g1 otnv B” Aukeiou

¢ Mnopoupe va xpnalponoloUpe tov teneoth // ins aképaias (eukneideias) Siaipeons.
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* [pooB¢toupe kABe dvopa pabntn nou diapdloupe oto nos s Aiotas student
pe tn peBodo append. To id10 kAvoupe yia va NpooBECOUPE TOUS AVTIOTOIXOUS
BaBuous k&Be pabnth otn Aiota grade.

e O1 6uo Aiotes gival “napadnnnes”, SnAadh o pabntns pe dvopa student[2] exel
BaBuod grade[2], ondte av xpelaotei va tagivopnooupe pe Baon tous BaBuous
Oa npénel va avupetaBécoupe Kal ta ovopata yia va pnv xaddoel n avuotoixion
PETau tous.

Apaoctnpidtnta 2. Tagivounon eubeias avianiayns

Aivetal n napakdtw Aiota A pe 7 apiBuous. Na ektenéoete tov anyépiBuo tagive-
unons euBeias avtadiayns yia tnv agvopnon twv apiBudv os al&ouoa oeipg,
oupnAnpvovias napdninda ta kevd otov Napakdtw nivaka, €101 MOTE va ¢ai-
VOVTaI Ta OToIXEla tns Aiotas apéows Petd and kdbe népaopa tou anyopibuou.

Al0] A[1] A[2] A[3] A[4] A[5] Al6]
5 (34| 5| 3| 2|1 1

10 népaopa

20 népaocpa

30 népaocpa

40 nEpaocpa

50 népaopa

60 népaopa
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Apactnpiownta 3. Aigpedvnon tou afyopiBuou tagivopnaons

Na ektenéoete TNV NAPAKATW cuvaETNON cUPNANPMVOVTAS Td KEVA UEXPI VO Ka-
tadn&ete ous katdAAnAes upgs, WOoTte va yivetal n tagvépunon owotd yia i diota
A=10,1,2,3,4,5]

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

iinrange(___,
=i
"j=", #owvibia ypappn
jinrange(___,__ ,-1):
“j=",j 1" ", #owvidia ypapph
Aljl<A[j-1]:

AljL ALj-1]=A[j-1] Alj]

Apaotnpidtnta 4.

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

Enéktaon
YN OUVEXeId 10 Npdypapud oas Ba diaBddel éva dvopa kal Ba epgavicel kataAAnio
uAvUpa, av 1o évopa autd spgaviCetal otn Aiota pe ta ovopata h OxI.

Apaoctnpiétnta 5.

Na ypdyete éva npdypappua to onoio Ba Siafdélel Babuous pabntv péxpl va
6006¢i apvnukds Kal otn cuvEXela Ba epgaviel Tous Tpels peyanutepous Babuous
nou &1aPaoe.
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Apactnpiownta 6. Afly6piBpos Auadikns avalhtnons

Aivetal napakdtw n Aiota A pe 14 apiBuous. Na extenéoete tov alyopiBuo s
Auadikns avadhtnons yia tov apiBué 100 Kal va ypayete oto tetpddid oas Tous
apiBuous nou Ba cuykplBoUuv pe to 100 katd tnv ektéfeon tou anyopiBuou.

o(1,2 |34 |56 |7 8|9 (1011|1213
A1 | 1] 2|3 ]|5 |8 |13]|21|34|55[89|94 |9 |99

Mdoes ouykpioels xpeldotnkav péxpl va dianiotwoel o afyodpiBuos 6t to 100 dev
UNApPXel OToV Mivaka;

Apaoctnpidtnta 7. AdyopiBuos Auadikhs avalhtnons

Na cupgnAnpMOETE Ta kevd oTo Napakatww npdéypappa o Python, €10l dote va exte-
Aei tov adydpiBuo tns Auadikns avadhtnons evos otoixeiou key oe pia Aiota array.

binarySearch( array, key ) :
first =
last =

found =

found :

mid =

array[ mid ] == key :

first =

last =

found
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Apactnpidtnta 8.

Na ypdyete éva npdypappa to onoio va 6iaBdadlel tous Babuous kai ta eniBeta twv
paBNTV s TEENS 0as Kal 0N CUVEXEID va ta epgavilel oe pBivouoa ogipd ws
npos tous Babpous, dnAadn dool éxouv kanUtepous Babuous va eival npmTol.

Apaotnpiotnta 9. AdyopiBuos eubeias avianiayns

Na ocupnAnpwoete ta Kevd oto Napakdtw npdypaPpa, €101 WOTE va TagIVouEi
ta otoixeia tns Afotas array oe eBivouca oeipd, cUpewva Pe 1ov alyopiBuo s
euBeias avtandayns.

i in range( , , ):
j in range( , , ):
array|[ ] > array[ ]:

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

Na xpnoIJonoInaoete Pia ouvdptnon avtiotoIxn e auth tns Spactnpidtntas 2 yid
nepartépw Olgpelivnon.

Apaoctnpidtnta 10. AdyopiBuos eubeias avianiayns
Méoa nepdopata Ba xpelaotoly yia va tagivounBouv ol napakdtw AioTeEs Pe Tov
anyépiBuo tagivounons ubeias avtaniayns 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

B)| 4 6 8 18 | 30 | 50 | 56 | 68 | 70 3 1

Yy | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 30 | 30 | 30 | 30

6)| 28 | 28 | 28 6 6 6 6 6 6 6 6
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L0V (e B Alaxeipion Apxeiwv

Lroixeia ané to Bifdio MaOntn

Eicaywyn

Y10 ke@Anaio autd Ba avantuxBouv ol tpénol dnuioupyias Kal XeiPIoUoU
apxeiwv. Enions, Ba napouaciactolv ol Baadikés Aeitoupyies, GNws 1o dvolyua,
KAgiouo evos apxeiou, 10 Sidfaopa Kal ypAwiuo Pias eyypapns, Héow s
yAdooas npoypappatopou Python.

Ai1daktuikoi otéxol

Meta tn penén tou kepanaiou Ba pnopoupe va:

e SnploupyoUpe apxeia

e xelpidpaote annd apxeia, 6nws yia napddelyua apxeia Kelpévou, YEow
Baaoikwv evionwv (open, close, read, write) nou xpnoiyonolei n ydwooa
npoypaupatopou Python

e sktefolpe Npdobetes Asitoupyies oe apxeia, Gnws n avaldhtnon.

Né€eis kAeld1a
Apxeio KeIpy€vou, Gvolyua apxeiou, avayvwaon apxeiou, eyypapn o€ apxeio,
kAeiolyo apxeiou, diadpoun.

A1bakukés Evotntes

6. Alaxeipion Apxeiwv
6.1 Eioaywyn - dnpioupyia, avolypa, KAgiolpo apxeiwv
6.2 Avayvwon Kal eyypagn o€ apxeio
6.3 MNpbobetes Asitoupyies oe apxeia
Epwthoels - Aoknoels

Zuvoyn

210 Kepdnalo autd aoxodnBnkape pe tn diaxeipion apxeiwv dedopévay,
Kupiws and t okond s yAdooas npoypapuatucpou Python. Enions, pe
B€pata tautonoinons tous and 1o A&itoupyikd YUotnua, 6nws 1o évoua, N
B¢on oto anoBnkeutikd peco kal Baoikés Asitoupyies oe autd.

Ynpeiwon: To ke@analo auto eivar pepikd evids SI6AKTEAs kal eGgetaotéas Uans.
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Apaotnpiéintes - AOKNOEIS
Apactnpiétnta 1.

Na ypdyete éva npdypappa o Python 1o onoio:

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

¥tn ouvéxela Ba d1aBddel tous apiBuous and to apxeio kal Ba ypdeel 1o dBpoioud
TOUS OTO TEN0S TOU apXEioU Xwpis va diaypAayel Ta NEPIEXOUEVA TOU APXEIOU.

Auon

# 6npioupyia pias Adiotas pe Quyous apiBuous
# ka1 anoBhkeuon twv apIBUWV oto apxeio
even_list = range(2,1001,2)
myfile = open(‘even_list.out’, ‘w')

number in even_list:

myfile.write( str(hnumber) + "\n")
myfile.close()

# dvolypa tou apxeiou yla avayvwon
myfile = open(‘even_list.out’, 'r')
S=0

line in myfile:

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

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

myfile.write( str(S) + “\n")

myfile.close()

75



Mpoypaupatouds Ynonoyiotwv-TEM

Apaotnpidtnta 2.
Na ypdyete éva npoypappa o€ Python 1o onoio Ba &1aBadel éva keipevo and €va

apxeio kal Ba epeavicel us Né€els kGBe npdtaons oe avtiopoPn oelpd, dnAadn
v npwtn AEn tefeutaia kar tnv teAeutaia NpN.

Aexépaote 6 kdBe npdtaon tenelmvel Ye teneia *." kal ol NEEEIS eival XwPIOPEVES
L€ éva Kevod. Agv undpxouv difa onpeia oti€ews.

Apaotnpidétnta 3.

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

Na udonolihoete pia ouvdptnon copy(source, destination) n onoia 6a dnpioupyei
€va aviiypa@o Tou apxeiou Pe Gvopa source oto apxeio pe dvopa destination.
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(P VVA[e BVA Mponypéva otoixeia ylwooas

nPoOypPApHaticHoU

Lroixeia ané to Bifdio MaOntn

Eicaywyn

210 kePAalo autd Ba avantuxBouv nponypéva xapaktnPIoukd s yAmooas
npoypappauopou Python. Yuykekpipyéva Ba avantuxBouv ol 1I616TNTES Twv
unonpoypapudtwy, n egpéneia petaBAnty, t1a apBpwpata Kal ta NakEra.

Ai1dakukoi otéxol
Metd tn penémn tou kepanaiou Ba pnopoupe va:

® QVAPEPOULE T0 XAPAKTINPIOTKE TwV UNONPOYPAUHATWY Kal Tov 1péno kKAnons
TOUS, JE TNV NPOCApPOYh Tous otn yAdooa Npoypappatopou

e evioni(oupe kal anopovavoupe katdAdnAa whpata kMOIKa and €101uo
nEOYPAUHA YIa PJETATPONA OE UNonpoypauuata

e oxediadoupe tn AUoN NpoypappatotkoU npoPAnuatos pe apBpwtd 1pdno,
Onou auto gival okoNIPo

e avayvwpiloupe v eppéneia petaPAntayv Kal Nnapapépwy o olvBeta

npoypauparta.

NE€eis kNe1b1d
Yuvaptnon, Napauetpos, eupéneia, dpBpwpa, Tonikn petapAntA.

Ai1Sakukés Evotntes

7. Mponypéva otoixeia yAwooas Npoypaupatopou
7.1 Ynonpoypaupata kai 1pdnol 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 EpBénsia twv petaBintodv
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7.3 ApBpmparta
7.3.1 Eilcaywyn
7.3.2 Z0vtopn nepiypagn s Mpdtunns BiBAioBNkns
7.3.3 lNokétwa

7.4 Apaotnplotntes

7.5 Epwthoels

ruvoyn

Onws o1 cuvaopTNCEIS gival ENavaxpnoIPonoIoUPEVa HEPN MPOYPAUPATWY, Ta
apBppata eival enavaxpnoipgonoloUpeva npoypdupata. Ta nakéta eival pia
anAn iepapxia, yia va opyavavoupe apBpipata. H npétunn BipAioBhkn nou
ouvodelel v Python ival éva napddeiypa ttoiwv naketwy karl apBpwpdtwv.

‘Eva dpBpwpa (module) eival pia cuffoyh OXEUKMOY CUVAPTNCEWY KAl arno-
Onkeletal oe apxeio pe katannén .py. MnopouUpe, va ypdyouue kai ta dIkd
pas apBpipata, anoBnkelovias Us CUVAPTACEIS Pas o€ €va apxeio .py. MNa
va xpnolponolnooupe éva apBpwua oe éva npdypaupa, Ba npénel va 1o
€I0AYOUUE PE TNV evionn import.

Extés anod us evowpatwpéves BiBAioBnkes (uovades) ouvaptnogwy Nou ne-
pidapPavovtal otn yAwooa Python, pnopoupe va Bpoupe otous Siktuakous
1ONoUs unoothpiEns s yAwooas Kal eEwtepikés povades AoyiopikoU JE
nANBwpa eninAgov cuvaptNoEwV yia th SNPIoUPYIa I0XUPWV NPOYPAUUATWY.

‘Eva ano ta kaBopioukd nAgovekthpata tns yddooas Python, gival 6u uno-
otnpiletal and pia Naykdéopia Kovotnta NPoypaupatiotdy Nou CUVEIORE-
pouv pe t dnpioupyia noAdmv eCwtepikv BiRRioBnkdv. Tis BiRAioBhkes
QUTES PNOPOUPE VA XPNOIPOMNOINCOUE, YIa va SNPIOUPYNCOUUE YPhyopa
EVIUNWOIAKES Kal QIAIKES MPOS TO XPNotn epappoyes. Tis cuAnoyEs autes
pnopoupe va us Bewphooupe ws Npoobetes epyaneloBnkes pe €toiua ep-
yaneia, ta onoia YnopoUuE va XpNOIJONOINCOUUE PECA OToV KWOIKA Uas,
a@ouU ol neploodtepes epyaneiobnkes tns Python avhkouv otnv katnyopia
Tou eneUBepou AoyiopIKoU.
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Apaotnpiéintes - AOKNOEIS
Apactnpiétnta 1.

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

Opidoupe tn ocuvaptnon python3 n onoia epgavicel tn AEn python 3 gopés. Eni-
ons opioupe kal tn cuvaptnon python9 nou epgavicel tn AEn python 9 gopés.

python3(): python9():

"python" "python™"
"python" "python"
"python" "python"

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

“python”

Na Eavaypdyete tn cuvdptnon python9 xpnoiponoimvias AlyoTeEPEs eVIONEs.

Na opioete pia ouv@ptnon n onoia va eugavicel 21 @opés tn AEn python pe
anokAgioukN xphon twv SUo NapPaAnAvw CUVAPTACEWY, XPNCIPOMNOINVIAs 00 10
duvatdv Niyotepes evionss.
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Apaotnpidtnta 2.

Aivovtal ol napakdtw ouvapthoels os Python:

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

ZupnAnP®OTE ToV OpIoPd TNS NAPAKATw ouvVAPTNONS, WOTE Va anoteel yevikeuon
TV NPoNYyoUPEVWY Kal TN oUVEXeld dmate Ts dinAavés KANOEIS 0To dIEPUNVEUTA:

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

Ye u Ola@éper n tefeutaia ouvaptnon and énes us nponyoupeves; MNMoia gival n
OX€0N NS [IE QUTES;
Apactnpidétnta 3.

AMOTE TS napakdww evionés oto Sigpunveuth tns Python. Ti napatnpeite; Ti ni-
otevete 6u Kavel n evtonh return;

>>> math >>>a=root(16)

>>> root(number): >>> a
math.sqrt(number) >>> root(a)

>>> root( 16 ) ; root( 2) >>> root(root(16))
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Apactnpidtnta 4.

Na evioniogte oto napakdtw NPOypApKa ta THAPAta KWOIKa nou Npénel va yivouv
OUVAPTACEIS KAl VA TO EavaypAYETE, €101 OOTE VA anoPeUxBei n enavainyn tous
Kal va peiwBei o Gykos tou.

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

sum3 + sum2 + sum/
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Apaotnpidtnta 5.

Na ekteféoete 1a napakdtw tphpata Kwoika kal eEnynote ta anotenéopata. Hrav
autd nou avapévate; Moia epunveia Sivete; Av Siakpivete kanolo NpdRANpa T
UNOPE(Te va KAVETE yia va 10 DI0pBWOETE;

>>> 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 ouvdptnon pe dvopa count n onoia déxetal dUo opiouata (sequence
Kal item) kal va eniotpépel NdoES PopéEs eugavidetal to 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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Apactnpidtnta 7.

Na kavete 1a napakdww Bhyata:

1) Na opioete cuvdptnon pe évopa purify, n onoia &éxetal pia Aiota apiBuwy,
anopakpuvel 6Aous tous nepIttous and t AioTa Kal ENICTPEPE! TO anoteNeoyal.
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

10s tpoénos: AnpioupyoUpe pia véa Aiota otnv onoia NpooBETtoupe Tous dpTious
apiBuous

purifybyConstruction( List ) :
i=0
evenlist =[]
i < len(List) :
List[i] % 2==0:
evenList.append(List[ i ])
i=i+1
evenlList
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20s tponos: ApaipoUpe and tn Aiota tous nepittous. Nat étav agaipoUpe Evav
apiBuo o deiktns i dev auavetal;

purifybyDestruction( List ) :
i=0
i < len(List) :
List[i]% 2==1":
List.pop(i)

i=i+1
List

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

purify( List ) :
item in List :
item % 2==1:
List.remove(item)
List
List
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Apaotnpidtnta 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 evbsikuxkn Auon sivat:

product(the_list):
p=1
item in the_list: # yia kGOe otoixeio tns Adiotas
p *=item
p

product(the_list):
p=1
item in range( len (the_list) ):
# yia ka0 otoixeio tns Aiotas
p *=item
p

Apactnpidétnta 9.
Na ypdayete éva npdypappa o€ Python 1o onoio Ba d1afadel pia Aiota apiBudv Kal

Ba unonoyilel 1o peoo 6po twv Betkwy apiBuv. MNa v eloaywyn Twv apiBuwy
Kal tov unodoylopé tou péoou 6pou va udonolhoete KatdAANAEs OUVAPTACEIS.
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Apaotnpidtnta 10.

Na ypduyete éva npdypappa 1o 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 tns tpitns Aiotas va
udonoihoete katdAANAEs OUVAPTACEIS.

readList():

BonOeia
Mapakdtw bivetarl éva napadelyua ekténeons 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 (o8 Aopés Aedopévwy I

Lroixeia ané to BifAdio MaOntn

Eicaywyn

Mia Soph edopévwv unopei va opIoTel ws €éva oxNpPa 0pyavwons OXET-
KWV PeTaty tous otoixeiwv dedopévwyv. H enifoyn tns katdAdnAns dopns
dedopévwv nailel onpavukd pdio otnv avantuén tou anfyopiBuou, yia v
eniduon evos npoPANUATos.

Y10 ke@analo autd Ba avanwxBouv ol evowpatwuéves dopgs tns Python,
o6nws ta ald@apiBuntkd, ol Aiotes, ol NAEIAdes Kal 1a AECIKE. IXEUKA UE TS
Aiotes kal ta ad@apiBunukd, nou eixav kaduBei kar otnv UAN s B’ Aukeiou,
Oa yivel pia nio ektevhs napouaciaon v Bacikbyv AEITOUPYIDV Tous, Péoa
andé diapopa napadeiyuata. Enions, pe XpNon twv eVoOwPaTwUEVWY OoUmV
ns Python 6a napouciactouv ufonolhoels ouvBetwv ouwv dedopévwy,
onws €ival n otoifa kal n oupd. Ténos Ba napouciactolv Bewpntkd, ol
OopEs Twv YPAPwV Kal Twv SEVIpwV.

Ai1dakukoi otéxol
Metd tn penén tou kepanaiou, Ba pnopouUpe va:

e avanUoupe TPOMNOUS avanapdotacns otn PvApun PaAciKwV oTatkmY Kal
duvapikmv Soumv

® QVaQEPOUE Ta 181aTtEPa XaPAKTNPIOTKA Twv dopwV: nivaka, Aiotas, otoi-
Bas kal oupds

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

e eniNéyoupe kal xpnolpgonoloUpe katdNAnAes Soués ota NpoypAuUaTta nou
uAonoloUpE.
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Né€eis knelbia
Aopés 6edopévwy, Aiota, otoifa, oupd, AeEIKS, YpAPos.

Ai1Sakukés Evotntes

8. Aopés Aebopgva I
8.1 ZupPonooelpés (strings)
8.2 Aiotes
8.3 X10ifa
8.4 Oupd
8.5 MNAe1éoes
8.6 N\e€ikd
8.7 Eicaywyn otous ypagous kal ta dévipa
8.8 Apaotnpiotntes
8.9 Epwthoels

Zovoyn

210 kepdnalo autd napoucidotnkav ol Bacikés dopés dedopévwy s Python
nou eival evowpatwuéves otn yAwooa kal xwpidovial og duo Katnyopies. AUTES
MOU ENITPEMOUY TNV TPOMONoiNoN twv Neplexouévwy tous (immutables), dnws
ol Aiotes kal 1a Ae€ikd kal autes nou Sev To ENITPENOUY, ONws ol oupBorooeipes
Kal ol nAgidbes. YN ouvéxela, Ye tn BonBeia tns dopns tns Aiotas udonoin-
Bnkav ol dopés dedopévwy s otoifas kal tns oupds Kal NAPOUCIACTNKAY
KAMOIES EQUPOYES TOUS.

Ténos napoucidotnke n dopn dedopévwy Tou YpdaPou Kal Tou Sévipou.

Inpeiwon: To kepdnalo autd eival pepikd evids d1daktéas kail e€etaotéas Unns.
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Oswpntikn avackénnon - fupBonoocsipés

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

0 1 2 3 4 5 6 7
'PI IYI ITI 'HI IOI INI 1 1 13I
-8 -7 -6 -5 -4 -3 -2 -1

MnopouUpe va dnpioupyhooupe Ty napandvw cupBonooeipd e SIdpopous Tpd-
nous. Evas ané autous Sivetal napakdtw:

word = “PYTHON" + “ " + “3"

Apaoctnpidtntes - AOKNGEIS

Apaotnpidtnta 1.

Avoigte 1o Sigpunveuth s Python, daote ts napakdtw eviones kar napatnphote
10 aNoteNéoPata. ZIn CUVEXEIQ NEPIYPAYTE TN AgItoupyia Twv TeAECTV +, 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’ vowels
>>> str(123) + “123" >>> letter in vowels:
>>> 123 +int(”123") letter
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Apactnpidtnta 2.

Na ypdyete pia ouvdptnon n onoia Ba enéyxel av pia cupPonooceipd anotensi
nnektpovikn dieUBuvon adAfnAoypagias eANnvikoU 1otdtonou, SnAadh nepigxel
10 oUpPono ‘@, ev nepiexel Keva Kal €xel katdnnén “.gr'.

Apactnpidtnta 3.

Na ypayete éva npdypapua 1o onoio Ba diaBadel Nétels and to nAnktpondylo Kal
Ba petpder kal Ba epgavicel ndoes Né€els Eekivouv anod 1o ypdppa A (kepandaio
HIkp®). Otav 600€i AEN nou va tefeitvel o 'Q" N 'w’ Ba tepuatilel.
Apaotnpidotnta 4.

Na ypayete éva npdypapua 1o onoio Ba diaBadel Aétels and to nAnktpondylo Kal
Ba us evvel o€ pia peydnn npétacn, tnv onoia otn cuvéxela Ba eugavilel otnv
006vn. O1 Né€els Ba xwpilovtal petatu tous pe Kevd kal n npdtacn Ba teneimvel
ue tedeia " .

Apaotnpiétnta 5.

Na ypdayete éva npdypappa 1o onoio Ba diaBader pia A€En kal Ba edgyxel av &i-

var nanivépopikn, dnAadn av diaBadetar to idio kal aviiotpo®a, yia napadelyua
radar, madam.
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©ewpnukh avaockoénnon - Aiotes

Eicaywyn

Onws avapgpOnke og pia Aiota otnv Python, n apiBunon wv deiktdv Eekivasl anod
10 0, 6nws oupPaiver otn C kal otnv Java, v napéxetal n SuvatdtNTa apvNTKNs
deiktoddtnons.

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

EpaviCetal otnv 0B6vn [1, 1, 2, 5, 8, 13, 21]
H Python napéxel peyann noikidia tefeotdv kar peBodwv enetepyaoias AIoTV.
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Apaotnpidtnta 6.

Aivovtal ta napakdww npoypdupata o Python. Ti miotevete 6u Ba eppaviotei
otnv 086vn petd tnv ekténeon tous; Kataypdyte Us anavinoels 0as. £tn CUVEXEIQ
enannBeyote Us anaAvINGCEIS QUTES, EKTEAWVTAS Ta NPOYPAPUATA OTO NPOYPAUUa-
uouko nepiBaniov IDLE tns Python.

x =[21, 23, 25, 27]

y=1[5,6,7,8]
Z=X+Yy
z
# ANAVINON: coovveeinniineennennnen.
z[1]
# AMAVINON: coovveeniieneenneeennens
z[0] =45
z
# AMNAVINON: wooveveeieeeeneeennnnes
a=[x,y]l
a
a[11[2]
# AMAVINON: cooevveeieneeenneeennees
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Apaotnpidtnta 7.

Aivetal 1o napakdtw npdypapua. Ti niotelete 6u Ba epgaviotei otnv 08évn petd
v ekténeon tou; EnannBelote to anotéleopa dokipdlovias to Npodypaupa oto
npoypappatotuké nepiBannov tns Python.

daysofweek=[ "Aeutépa”,"Tpitn","Tetdptn”,"Méuntn" ] +
["Mapaokeun”, "Zappato”,"Kupiakh"]
"Oa €éxw nonu enelBepo xpbdvo tnv *, daysofweek] 6 ]

Apaotnpidétnta 8.

MeIPapaTOTEITE Kal OMOTE OTN CUVEXEID TNV MEPIYPAPN - TEKUNPIWoN Twv Napa-
KATW OUVAPTNOEWV.

print_grades(grades):
grade in grades:
grade

grades_sum(grades):
total =0
grade in grades:
total += grade
total

grades_average(grades):
sum_of_grades = grades_sum(grades)
average = sum_of_grades / float(len(grades))
average
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Apactnpidtnta 9.

Avoitte 1o Sigpunveuth s Python, dwote ts napakdtw evionEs kal napatnphote
ta anoteféopata. Na neplypdyete n Agitoupyia twv TEAECTAV +, in , Twv YeBOdwv
pop kal append kai twv cuvapthoswy len kal 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)

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

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

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

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

>>> fib >>> 100 range( 1, 10)
>>>5in fib

Apactnpiétnta 10.
Na ypdyete éva npdypappa o€ Python to onoio Ba (ntdel and 1o xphotn évav

Beukd aképaio apiBud N, Ba dnuioupyei pia Aiota pe 6Aous tous aplBuous and to
1 éws kai to N kar otn ouvéxela Ba epgavilel 1o dBpoiopa twv apiBu@y s Aiotas.
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Apaotnpidtnta 11.

To napakdtw npéypappa dnuloupyei pia Aiota pe 6Aa ta Beukd noAdanAddola
tou 3 nou eivar pikpotepa tou 1000. Na 1o exteféoete oto IDLE kal va diopBaoste
wxov AdOn, wote va Bydadel 1o cwotd anoténeoua.

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

Apaotnpidtnta 12.

Na ypdyete éva npdypappa o Python to onoio Ba S1aBdlel and to nAnktpondyio
ap1Buous kal Ba tous anobnkeuel og pia Aiota. H eicaywyn twv apiBudv Ba otaua-
tdel 6tav 600¢l évas apvntkds apiBuds. Ltn ouvéxela 1o npdypapua Ba epgavider:
1) Noéool apiBuoi d6Bnkav.

2) Tous apiBuous oe avtiotpo®n oglpd and auth nou dGBNkav.
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Apaotnpidtnta 13.

Na ypdayete éva npdypappa o Python to onoio va d1aBadel and to nAnktpoAdyio
12 aképalous apiBuous Kal tous anoBnkeUel os pia Aiota. Ytn CUVEXEID va UMo-
Aoyicel kal va eppavider:

1) To péoo 6po twv 12 apiBuv.

2) To peyadutepo apiBud and tous 12.

3) To nANBos twv BeTKmY apIBUV.

Evbeiktuikn AUon

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

number_list =[]
i in range(12):
number = input("dwoe évav apiBud = ")
number_list.append(number)

# XpnaoipgonoloUpe évav aBpoloth s gtov onoio
# npooBétoupe kKABE Popd tov endPEVo aplBud otn
# niota.
s=0
number in number_list:
s =s + number
average = s/ len(number_list)
"pEcos Opos = ", average

maximum = number_list[0] #apxikonoinon pe 1o 10 otoixgio
i in range(1,len(number_list)):
number_list[i] > maximum :
maximum = number_list[i]
"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 duo tpoénous:

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

Apactnpidétnta 14.

Na ypdayete éva npdypaupa o Python 1o onoio Ba d1aBdlel apiBuous and to
nANKTPOoNdYIO péxpl 1o ABpoiopd tous va Eenepdoel to 1000, Ba tous anoBnkevel
o€ pia Aiota kal otn ouvéxela Ba unonoyilel kal Ba eppavilel:

1) To dBpolopd tous.
2) Tn péyiotn Tuph nou éxel otoixeio tns Aiotas.
3) Mooes popés eupavidetal 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

97



Mpoypaupatouds Ynonoyiotwv-TEM

maximum = number_list[0]
item in number_list:
item > maximum :
maximum = item
"pEyioto = ", maximum

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

Apaownpiotnta 15.

Na ypdyete éva npdypappa os Python to onoio Ba Siafadlel apiBuous and 1o
nAnktpoAdyio, péxpl va 600¢i o apiBuds 0. Ztn cuvéxela pe tn xpnon Aiotas Ba
ep@avilel tous apiBuous oe avtiotpodn oglpd and auth pe Ty onoia tous d1aPace.

Apaownpidétnta 16.

Na avant€ete pia ouvaptnon reverselList( L ) o Python, n onoia eniotpéper in
doopévn diota L avieotpappévn, 6nws aivetal oto napakdtw 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 éva npoypappa og Python 1o onoio, 6edopévns pia Aiotas aképaiwv
ap1Buv, Ba diaxwpilel tous aplBuous o€ SUo Vées Niotes, pia yia tous Beukous
Kal pia yia tous apvnukous.

Apactnpidétnta 18.

Y10 endpeva napadeiypata npoonabnote NPMTa Va PAVIEYETE U Ba eppaviote
uetd v print() kal €nerta ektenéote Tov KwdIka oto npoypappatcukéd nepiBannov
IDLE Python.

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

list1 =['a",'b",'c']
i=0
s1="
ch in list1:
i +=2
s1=s1+i*ch

(s1)
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Apactnpiotnta 19. Ztwoifa - Oupd

Na ufonoinaoete us napakdtw Aeitoupyies s dopns dedopévwy “Xtoifa” oupnan-
pwvovtas katdAAnAa us cuvapthoels. Bupifoupe 6T otn otoifa n gloaywyn Kai n
| yivovtal and 1o éva akpo tns Aiotas. Mnopeite va xpnaolponoinoete us peBddous
append, pop tns Aiotas kal tn cuvaptnon len.

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

pop(stack) : createStack() :

Apaoctnpiétnta 20.

MpoonaBnote va "pavieyete" ta anoteAéopata (bnou undpxouv) nou eugaviovtal
ous napakdtw evionés. EnannBelote ektenwvtas tov KwOIKa.

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

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

>>> (a)
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Apaotnpidtnta 21.

Na ypdyete éva npdypappa os Python to onoio 6a diaBd&ler apiBuous péxpl va
606¢i 10 0 kal otn ouvéxela Ba eugavicel 1ous apiBuous otnv avtiotpopn osIPd
and auth nou tous O1GBace, pe T xpnon otoifas.

Apactnpidétnta 22.

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

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

dequeue(queue) : createQueue() :

YIN OUVEXEID va YpAYeTe éva npodypappa to onoio Ba diaBdadel apiBuous péxpl va
600¢i n uph None kai 6a tous anoBnkelel o€ pia oupd. Metd Ba tous e€ayel and
v oupd Kal Ba tous anoBnkelel o pia otoifa. Apou tonoBetnBouv dAol otn
otoiBa Ba tous anwbei kal Ba tous epeavilel évav - évav otnv 086vn. Ti napatn-
peite; T KatapEPate Pe tov napandvw afyépiBuo;

Mapathpnon

Yus napandvw ackNoels NTEital va PN XpNOoIJONOINCETE €T01UES CUVAPTATEIS TNS
Python, 6nws sum, max, min, sorted, reversed k.0.k., ol onoies &ev avapépovtal
oto BiBAio kal €tar bev eEunnpetolvial ol dIdaktKoi otdxol Tou Pabnpatos otn
@don autn. Znteital Aoindv €6, av Bénete va us xpnolponoInoete, va OWOETE Kal
bikn oas ufonoinon.

Inpeivetal U 1o eUPOSs xphons €T0IPwY Otoixeiwv pias yAwooas kabopietal
1600 andé tous didaktkous otdxous kdBe kepandaiou éoo kal and v idia v
EKPWVNON PIas AoKNoNs.
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(L VVA[e BB Epappoyés o€ ylwood NPpoypPapHatiCHoU
HE xphon API

Lroixeia ané to Bifdio MaOntn

Eicaywyn

Y10 ke@danalo autd Ba napouciactolv opiopéva Bewpnukd otoixeia twv
dienagyv kar otn ouvéxela Ba yivel uAonoinon piIkpwy Mpoypapudtwv-epap-
poyv pe tnv BiRnioBnkn Tkinter. H Tkinter eivai n npétunn BiBAioBAkn s
Python yia tnv ufonoinon ypagikwv dienagv (Graphical User Interface,
GUI). Me tov 1pono autd Ba éxoupe tnv eukalpia va SoUpe NS Ynopoupe
va KAVOUE Ta npoypdppuatd pas nio eAkuotké kal ¢iAiké npos 1o xphotn,
xpnolpgonolwvias pia BIBAIoBAKN pe étolua tunpata KwoIka.

H ouveiopopd tns peydnns KovotnNtas NPoypappatioty Nou unootnpidel tn
yAwooa, pe ounfoyés €toipou kKwdika yia ndpa noAnEs epapuoyés, anoteel
éva 1oxup6 NAgovéKNpa ts yAwooas npoypappatopou Python. O1 nepio-
0OTEPES aNd AUTES TS EPAPHOYES AVAKOUV OTnV Katnyopia tou eAelBepou
AoylopikoU kar gival yvwotés ws Alenages MNpoypappatopol Epappoymy
(Application Programming Interfaces-APIs) 1 kai ws BiBnioBnkes Noyiopikou.
Qotéo0, o Baacikéds okonds autou tou kepanaiou dev eival va paboupe éva
ouykekpipévo API, oUte puaoikd va “anootnBicoupe” kanoles Baoikés ou-
vapthoels twv BIBRIoBnk@v. Zkonods tou ival va avuAn@Bouye o1, Katd v
avdantuén pias epappoyns, gival kadh npakukh n a&lonoinon tuxov S1abéoipwv
Wnpdtwv €ro1pou kMOIKa Nou avhkouv o€ kdnolo APl kal va neipapatotolpe
UE Ts duvatotntes pias tétolas PIRNIoBAKNS.

A1bakukoi otoxol
Meta tn penén tou kepanaiou Ba pnopoupe va:

® NEPIYPAPOUE TS BACIKES ApPXES TNS eMiKOIvVwvias avBpmnou unofoyioth

e xpnolponoloupe nepifaniovia, Application Program Interfaces (APIs)
kal BIBAIoBAKES yia v avantuén Kal tpononoinon epapuoy®y AoyIopIKoU
ot yAdooa npoypappatucpou Python.
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Kep. 9: Epapuoyés o€ yAwooa npoypauuatouou ue xpnon API

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

Ai1bakuikés Evotntes
9. Epappoyés os yAwooa npoypappatopou pe xphon AP
9.1 Emkoivwvia avBpdnou-unodoyioth kal Sienagh xphotn
9.1.1 MNapadeiypata - Epappoyes
9.2 T evikés apxes oxediaons dienapns
9.3 H BiBAIoBNkn Tkinter yia avénweén ypagikwv dienapav GUI otnv
Python
9.4 Apaotnpidntes
9.4.1 Epyaotnplakes aOKNOEIS
9.5 YUvtopa ©€puata yia ocudhtnon otny taén
Epwthoels - AokNoels

LUuvoyn kepanaiou

Ynv evOTNTA AUTh apXIKG Npooeyyioape ts Baacikés apxes oxediaons dienapns.
21N OUVEXEID eixape TN eukalpia va uAonolihooupe anid napadsiyyata avantu-
€ns dleEnagv, xpnaolgonolmvias i PiRioBnkn Tkinter tns yAwooas Python.
BiBAI0Bnkn nou pas npoo@épel noNnés SuvatdTNTEs yia va KATAOKEUAOOUUE
ypaQikés Sienapés. Méoa and tn dnpioupyia pnvupdtwy avatpo@oddtnons,
Koupdnidv yia tnv ektéleon kanolwv diepyaciv kal nediwv el060wv yia tnv
eloaywyh dedopévwy, Slgpeuvhoape NS va KAVOUWE ta NPoypduuatd pas
nio giAikd npos 1o xphotn divovias tn duvatdtnta anAndgnidpaons pe 1o
nepIBANAoV Twv EQapUOYwY Has.

Inpeiwon: To kepdnaio autd eivar ektds O16aktéas kal eEetaotéas UAns.
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KE®AAAIO 10 J:{elofITX I IEAANY;

Lroixeia ané to BifAdio MaOntn

Eicaywyn
Y10 KEPANalo autd npooeyyiovial Bépata nou agopouv otn dnuioupyia
Kal diaxeipion Baoswv Aedopévwy péoa and evionés tns yawooas Python.

‘Evas ouvnBiopévos 1poénos anoBhkeuons 6eGouévwy oTov NPoYPAPPAToUO
gival autds nou xpnolyonolei apxeia. Tov 1pono autod oV YVwpioape 100 otn
B' 1é&n 600 kal og nponyoupeva kepdiala autou tou BiBAiou. O tpdnos autds
eival Ikavonolinukos pévo, étav ta dedopéva gival oxetkd neplopiopéva o
uéyebos, annd kar xpnoigonolouvtal and Aiyous xphotes. Otav ta dedopéva
eivar noAunAoka kal undpxouv noAAof xpNaoTes, TOTE N anoBhKeUoH TOUS O
éva povo apxeio N oe nonAd apxeia napouoidlel noAAd npofnnpata, ta
onoia AUvouv ol Baoels Aedopévwy.

Mia Béon Aedopévwv-BA (Data Base), sivar pia cuidoyn dedopévawv pe ugnid
Babud opydvwons. Avanéonacto twhpa pias Bdons dedopévwv anotenei
€va NaKETo Npoypapudtwy AoyiopikoU nou ovouddetal Xuotnua Aiaxeipions
Bdons Asbouevowv - ZABA (Data Base Management System), to onoio €ni-
pénel tn dnuioupyia ts BA kal tn diaxeipion twv dedopévwy Nou nepiéxel,
KpUPovtas tnv noAunAokétntd tns and to xphotn.

Ai1dakukoi otéxol
Meta tn penén tou kepanaiou Ba pnopoupe va:

* neplypdgoupe tous Baoikous tinous debouévwy nou xpnoiyonolei n Pi-
BAioBNkn tns Python, sqlite3, yia tn dSnpioupyia kai diaxeipion BA

* neplypd@oupe 10 Moviédo Aedopévwy Kal ta eninedd tou

® xpnolponoloUpe us Bacikés eviongs yia tn dnuioupyia pias BA

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

® XpNOIYOMNOIOUPE TS PACIKES EVIONES yia TNV €l0aywyn, Tpornonoinon Kal
dlaypagn gyypapwy o€ €va nivaka

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

e Siaypdeoupe évav nivaka.
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Né€eis kN161a

Baon 6ebopévwy, poviéno bedopévawy, oxeolakd povieno dedopévwy, sqlite3,
€loaywyn, tpornonofinon kai diaypaghn dedopévwy, nivakas.

A1bakukés Evotntes

10. Bdoeis dbebopévwv
10.1 Avagpopd oto Movténo Aedopévawv
10.2 Eicaywyn otn diaxeipion Baoswv Aedopévwy Ue NPOYPAUUaToUs
10.2.1 H yAwooa SQL
10.2.2 H BipAioBnkn SQLite tns Python
10.3 Anpioupyia h ouvdeon pe pia Baon Aedopévwv atnv Python
10.4 Eicaywyn, evnuépwaon Kal diaypagpn dedopévwv
10.4.1 Evnpépwon Sebopevav
10.4.2 Aiaypa®n nivaka
10.5 Avaghtnon kal ta&ivépnon dedopévwv
10.6 Apaotnpiotntes
10.7 Epwrthoels
Epyaotnpiakés aoknoels

Luvoyn

Y10 ke@dnalo autd yvwpioape i xphon s PiRRiIoBnkns sqlite3, n onoia enitpénel
i xphon eviodwv s SQL péoa os npoypdupata Python. Mapouacidotnke 1o
OXE0I0KG poviéno Sedopévwv Nou xpnalponoleital eupéws ous Baoels dedopé-
vV Kal ol Bacikés evionés tns sqlite3 yia tn dnpioupyia pias BA. Ztn cuvéxeia
NAPOUCIAOTNKE N ONUIoUPYia evOs A NEPICOOTEPWV NMIVAKWY Yéoa otn BA, kaBws
Kal ol evionEs nou gival anapaftntes yia tn diaxeipion pias Baons dedopévawv. Ol
evionés autés eival n INSERT, yia v eicaywyn dedopévwv oe nivaka, n evionh
UPDATE, yia tnv tpononoinon otoixeiwy evos nivaka kal n eviodn DELETE, yia
i Siaypagn twv otoixeiwv véds nivaka. Mapouacidotnkav ol KUPIOTEPES fows Ael-
Toupyies og pia BA, 6nws n avadhtnon kai ggdvion otoixeiwv s BA, Astoupyies
nou BaoiCovtal oe napadnayes s evionhs SELECT. Ténos, Ba npénel va onpiel-
wBei 6u ta napadeiypata twv Baoswv Aedbopévwy Nou xpnaigonolihBnkav oto
kepdanaio, eEunnpetolv eknaldeutikous okonous kai &ev gival o BéAtotes AUOEIS.

Inpeiwon: To kepdnaio autd eival ektds O10akTéas kal Egtaotéas UaAns.
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L OVVVN o R B N Avukelpevootpepns MNMpoypappatiopds

Lroixeia ané to BifAdio MaOntn

Eicaywyn

210 Kepanaio autd avantooovial Ol £VVOIES MOU apopPOUV TOV AVUKEIPEVO-
OTPEPN NPOYPAPUATIOUO.

Ytn B' ta&n EMA.A., kaBws kal otnv apxh tou napdvios didakukou uAikou,
gixe yivel pia ouvtopn ava@opd Otov aVUKEIJEVOOTPEPN MPOYPAUPATCUO UE
napadeiypata. Xto kepanaio autd Ba yivel eyPabuvon ous OXETKES EVVOIES Kal
g€doknon otn dnploupyia KAGoEwWVY Kal aVUKEIYEVWY Pe Xphon tns Python.

Ai1dakukoi otéxol
Metd tn penémn tou kepandaiou Ba pnopoupe va:

* avayvwpifoupe Kal va Katovopudl{oupe XapaktnpIoTKA TOU QVTUKEIUEVOOTPE-
QouUs npoypaupatouou

® NepIyPAPOUPE TS HIAPOPES TOU AVUKEIPEVOOTTPEPOUS NPOYPAUHATOUoU O
oxéon pe 10 SoUNUEVO NPOYPAPPAToUO

® Snploupyoupe andd avukeiyeva kal KAGoEIs

* diakpivoupe tnv évvola ts kAGons and ekeivn Tou avuKeIJEVOU

e avayvwpifoupe 10 pdAo s KANPOVOUIKOTNTAS Kal Tou NOoAUPOP@IoUOU
otn dnpioupyia enavaxpnolgonolncipou KMOIKa.

Né€sis knelbia

AVUKEIUEVOOTPEPNS NPOYypaPaTtopss, kKAAon, avukeipevo, yéBodos, kAnpo-
VOPIKOTNTA, NOAUPOPPIOUOS, MPOYPAPUATouds odnyoUpevos and yeyovota.

Ai1Sakukés Evotntes

11. Avukelpyevootpephs lNpoypapuatopos
11.1 Avukeipyeva kal KAdoels
11.2 Zuypidtuna (Qutdpatn apXIKonoinon avUKEIPEVWY)
11.3 16161ntes kar M€Bobdol
11.4 Xapakinpiotukd: KAnpovopikétnta, MNMoAupop@iopds
11.4.1 KAnpovopikétnta
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11.4.2 MoAupopPIopos

11.4.3 EvBundkwon kal Andkpuyn dedopévwv
11.5 O6hynon ané leyovéta - MnvUpata
11.6 Apactnpidtntes
Epwthosls - Aoknoels

Zuvoyn

Y10 KepAAaIo autd NapoucIdotnkayv ol BACIKES APXES TOU AVUKEIUEVOOTPEPOUS
Mpoypappatopou. N'wpioape t Bacikh opoAdoyia kal pdBape va dnuioup-
youpe KAAOEIS Kal va xpnolgonoloUe avukeipeva. TeAos napoucidotnkay
0l €WoIgeS NS KANPOVOPIKATNTAs Kal tns evBuAdkwons Kal Nws ta yeyovota
kKaBopilouv T CUUNEPIPOPE TWV AVUKEIUEVWV.

Inpeiwon: To kepdnaio autd eival HePIKE evids didakteas kal eGetactéas UAns.
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Apaotnpiéintes - AOKNOEIS

Apaotnpidotnta 1

Na udonolhoete v doph dedopévwy “ItoiBa” ws pia kAdon agionoimvias tus
TEXVIKES TOU QVUKEIUEVOOTPEPOUS NPOYPAUUATIOUOU.

Stack :
____init___ (self):
self.items =[]
push(self, item) :

pop(self) :

isEmpty(self) :

Na udonolhoete tnv epappoyh Avtiotpo@n apiBuwv nou neplypdeetal ous oenioes
143-144 tou BIBAiou, XxpNoIUONOIWVIAS TNV AVUKEIUEVOOTPEPN €kdoon tns otoifas
nou ufonolhoate. Moies dlapopés Nnapatnpeite avapeoa ous duo UAOMOINGTEIS;
Mola npoupdrte €osis; MNati; Mola péBodos s kAdons Stack €xel unokataotNoEl
v ouvéptnon createStack;
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Apactnpidtnta 2.

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

® 10 6vopa Tou pabnt(name)

e pia Aiota pe tous Babuous tou pabnth (grades)

e uia petaBAnth kAdons n onoia petpdel Ndoa avukeipeva undpxouv KABe otyun
(students_count)

Kal TS Napakatww pebodous:

® KATAOKEUAOTAS (constructor) avukelpgévwy tns kAdons pabnths (___init__ )

e cugavilel phvupa “kaAnpépa” kal 1o Gvopa Tou pabntn

e unoAnoyicel kal eNOTPEPEl T0 P€co 6po twv Babudyv tou yabnth (average)

* @aviCel 1o neplexdpevo tns petanths ninbos_pabntwy, dniadn eivar pébodos
kAdons kal ynopei va kANBei karl pe 1o dvopa tns kAGons.

21N OUVEXEIQ VA YPAYETE €va NPOYPAUUa TO 0MNoio:

4) Anpioupyei 5 avukeipeva student pe otoixeia cuppaBnidv oas.

5) AnoBnkeUel ta avukeiyeva autd og pia Aiota.

6) Alatpéxel tn Aiota kal eppavidel tTa ovopata 6oWV €XouV Péco 6po ndvw and 18.
7) Epgavilel 1o 6vopa tou pabnth pe 1o peyanltepo PECo OpPO.

Apaotnpidétnta 3.

Na oxedidoete kal va uAonoINoETe pia Iepapxia kAdoewy, 6énou ol kAdaoels Tetpd-
ywvo (Square), Kuknos (Circle) kai OpBoywvio (Rectangle) kAinpovopouv ané
v kAdon Ixnpa (Schema). Na opioete 6na ta dedopéva kal us peBddous nou
Bewpeite anapaitnta yia kaBe kAdon. K&Be kAdon npénel va éxel kar pia pébodo
Eupado (getArea) nou Ba unonoyiel kal Ba eniotpépel 1o epPadov tou avtiotol-
XOU OXNPATOS.
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Apactnpidtnta 4.

Aivetal 1o napakdtw npdypappa o€ Python:

Teacher:
count=0

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

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

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

Na kataypayete:

1) Tov kataokeuaoth tns kAdons
2) us 1616TnTEs tns kAAons

3) us peBddous s kAAons

4) 1o ouypidwuna kabe kAdons.
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Apactnpidtnta 5.

Alvetal 10 Napakdtw npoypauua:

Customer:
#’Evas nendns pe kataBsukd Aoyaplacud oe pia tpdaneda.
# O1 nendtes éxouv us napakdtw 1616Tntes:
# name: 6vopa tou neAdtn
# balance: to unénoino tou AoyaplacpoU tou neAdn.

~__init___ (self, name, balance = 0.0):

# emotpépel €va avukeipevo tns kAdons Customer
# pe dvopd name kai apxiké unénoino 0.0
self.name = name

self.balance = balance

withdraw(self, amount):
# Emotpégel 1o véo undnoino tou Aoyapiacpou Petd tny
# avannyn tou nocou *amount*

self.balance -= amount
self.balance

deposit(self, amount):
# Eniotpégel 1o véo undénoino tou Aoyapiacpou PETa tnv
# KatdBeon tou noocou *amount*
self.balance += amount
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 avédanyn 300 eupw and 1o Aoyapiaopud tou John.

4) Na yivetal avénnyn 400 eupd and 1o Noyapiacpud s Mary.

5) Extedéote 10 odokAnpwpévo npdypappa oto nepiBdndov ths Python kai pe-
Aethote ta anotedéopata.
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(Lo VV\[e B VA Elcaywyn otnv Ynonoylouknh IKEYN

Lroixeia ané to BifAdio MaOntn

Eicaywyn

H oUyxpovn enoxn xapaktnpietal ané paydaies texvonoyikés eEei€els, nou
ENIPEPOUV onpavukes annayes oe SlapdPOUs TOUEIS TNS OIKOVOUIKNS, €p-
yaolakns kal kovwvikns {wns. KaBnpepiva, aképa kal o andgs aoxonies,
au&dvetal n anaitnon xpnhons NANPOPOPIAKMY CUCTNPATWY, UNOAOYICTKOV
OUOKEUWV Kal unnpeaimv tou Aladiktiou. Xe éva petaPaniduevo texvono-
yikd nepiBdniov, o olyxpovos noditns kadeital va avanty&el Ikavotntes Kal
YV(OEIS, MOU Va ToU €NITPENOUV va aglonolei katd tov kadutepo duvatd 1poéno
v texvonoyia tns ENoxXAs Tou.

210 ke@anaio autd Ba avantuxBei Yia onpavikA -yia th oUyxpovn €NoxA- von-
uknh 61adikacia opyadvwons Kal eniduons npoPAnuatos: n unonoyiotikA okéwn,
nou evioxUel T0 oUVOUAOUO TWV YNPIAKWDV TEXVONoyIV PE Ts avBpwnives
16ées. Méoa and anid napadeiypata Ba npooeyyicoupe ta Bacikd Xapakn-
plotukd s unooyiotkAs okewns Kal Ba eEOIKEIWOOUE PE TS OXETKES EVVOIES.

Ai1dakukoi otéxol
Meta tn penétn tou kepanaiou Ba pnopouUpe va:

® NepIypA@OUE TNV évvold tNs unondoyiotkns okéwns (YX)

® QVOQEPOUE Ta XAPAKINPIOTKA s YL

e eEnyoUpe th onpacia s YZ otnv eniduon npoPAnudtwy tns KaBNpepIvhs
{wns

e avanUoupe éva unonoyloukd npdRnnua, neplypdpovias us Baoikés diadi-
Kaoies pe us onoies avupetwnicetal, dnws tn didonacn t1ou o anfouotepa,
i AoyikN opydvwon twv 6edopévwy, TNy avayvapion npotdnwy, v ava-
yvapion niBavayv AUoswy, Ty NepIypaph s AUoNS Tou Pe afyopiBuikd
1pONo, Tn yevikeuon tns AUONS TOU.

NE€eis kNe1bia

Ynonoyioukn Xkéyn, eniduon npoBAnpatos, Sidonacn npoPAnuatos, apaipe-
on, onukn avanapdotaon dedopévwy, afyoplBuikh Auon, yevikeuon AUonNs.
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Ke. 12: Eioaywyn otnv unoroyiotikn okeywn

A1Saktikés evotntes

12. Eioaywyn otnv Ynonoylotukh Zkéyn

12.1 H évvoia tns YnoAoyiouknhs ZKEWNs

12.2 Xapaktnpiotukd s YNoAoyIoUKAS ZKEYNS

12.3 Ynodoyloukh okéyn kai eniduon npoPAnudtwy

12.4 Apaoctnpidntes kepanaiou
Apaotnpiétnta 1. Alaxeipion npoPAnpdtwy
Apaotnpidinta 2. l'evikeuon
Apaotnpidtnta 3. levikeuon

12.5 Epwrthoels - ACKNOEIS

Zuvoyn

Y10 KePANaIo autd aoxoANBNKAUE PE Ta XapaKINPIoTKE tns unoAoyIoTKNS
okéyns otnv enifuon npoPAnudtwv. AdBnke, pe th BonBeia napadelypdtwy,
€U@aon otn onpaocia tns unodoyioukhs okéwns otnv eniduon npoAnudtwy
s kaBnpepivhs (wns.

Inpeiwon
To kepdnalo autd eival ektds O16aktéas Kal e€etaotéas Unns.
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@ Mapapthpata

13.1 Evéeikuko Sdiaywviopa

Evbeikuko Alaywviopa

E€etalépevo Mabnpa: Mpoypappatiopds Ynofoyiotwyv
Zuvono Zenidwv: Tpeis (3)

©EMA A

A1. Na xapaktnpioste us npotdoeis nou akofouBouyv, ypdgovias oto
1epddié oas, 6infla oto ypdupa nou avuotoixei o€ KAOs npdtaon
i NéEn Zwotd, av n npdtacn gival cwoth h tn A€En AdBos, av n
npétaon sivai Aavbaopévn.

1. H evtonn while otapatder étav n ouvBnkn yivel weudns.

2. O Aoyikoés wnos otnv Python éxel pévo 6uo upés, tnv True kal tnv False.

3. H evtonh print “99” + “1" Ba eugavioel 100.

4. H duadikh avalhtnon Bpiokel 1o {ntoupevo noAu nio apyd and éu n
ogiplakh avadhtnon.

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

APAIPWVTAS OTOIXE(a.
Movdbes 10

A2. Na ypdyete oto te1pddid oas tous aplBuous a,p and tn othdAn A kai 1,
2, 3,4 and tn othAn B, €101 (OOTE va avUCTOIXIOETE Th owoTth Agitoupyia
o€ kGBe bopn dedopevawv.

Iwhdn A Xthdn B

1. Elcaywynh
a. Xtoifa

2.006non

3. AnwBnon
B. Oupd

4. ECaywyn

Movabess 8
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a=[3,24]
b=[1]+a
sum = b[1] + b[2]

print sum, pow

WV Napana@vw evionv.

petaBAntwv P kai Q.

pow = sum ** a[1]

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

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. Zas divovtal x=10 kal y=20. Na ypdyete oto 1e1padid oas tov apibuéd
K@0Oe pias and us napakdtw ekppdoeis kal dinda tnv upn (True h
False) nou npokuntel and tnv ektéAeon twv Npagewv.

Movabss 4

A5. Na petapépete kal va cupnAnpwoete oto tepddid oas tov napakd-
W nNivaka pe ta anoteléopata twv Npd&ewv petagu duo Aoyikwv

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

Movabss 12
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©EMA B
Aivetal 1o napakdtw tphpa afyopiBuou oto onoio éxouv apiBUNBEi of ypappés:

Tunpa AfyopiBuou Nivakas Tipwv
T:X=1 Ap. Tpapphs | iter | X | D |E€obos
2:D=3 1 1
3: print X, D > 3
4: for iter in range(5):
5:X =X +D 3 13
6:D=D+2 4 0
7: print X
B1. Na petapépete tov nivaka oto te1pddid oas kal va 10 oupnAnpoete
ekteAmVTas 10 napandvw tphpa adyopiBuou, énou yia kGBe evioh nou
ekteneital, va ypAyete o€ vEa ypauuh Tou nivaka tov apiBué s ypauuns
Kal To anotéfeopa s evionns, €ite NPOKEITal yia TNV véa TP KAnoias
petaPANnTAs €ite yia to phvupa nou epgavicetal otny 08évn.
Movabes 12
B2. Na &avaypdyete 1o napandvw tunpa afyopiBuou xpnoiyonolimyas i
dopn enavannyns while tns Python, étol wote va epgaviel us idIes TYES.
Movdabes 8
OEMAT

H kAipaka Topivo €ival pia kAipaka enikivduvotntas nibavis npdontwons
A olykpouons oupaviou ompatos pe tov nAavhtn I'n. H KAdipaka Topivo
pépel 6éka OlaBabuioels oe aképalous aplBuous apxns yevouévns and to 0,
ws katdotaon avunapktou kivduvou h apentéou, katadhyovias oto 10 ws
katdotaon teneias kataotpoPns tou avBpwnivou noniuopou. O diaBabuioels
QUTES Katavépovtal ous Napakdtw Pacikes (VeEs:
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Xpwua KAiyaka Emkivéuvotnta
NEUKO 0 Kavévas Kivbuvos
Mpdoivo 1 YUuvnBes Eninedo
Kitpivo 2-4 AotpovopikoU Evéiapépovtos
Moptokadi | 5-7 Ev Auvapel Angidn
Kokkivo 8-10 BéBain XUykpouon

Na ypdyete éva npdypappa og Python 1o onoio yia kaBe éva ané 30 oupdvia
owpuata Ba:

M. 6iaPdder tov apiBuo enikivbuvétntas
Movabes 4

2. eppavicel in {vn enikivduvoTNTAs TOU OUPAVIOU OWHATOS Kal 10 avti-
OTOIX0 XPWHA
Movabes 8

I3. epgavilel to NANBos twv oupaviwy cwpdtwy nou dev anotefolyv kavévav
Kivbuvo
Movabes 4

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

©EMA A

Na ypayete éva npoypappa os Python 1o onoio yia k46 pabnth nou Oivel
navennnvies e€etdoels Ba:

A1. AiaBacer 1o 6vopa, tov tedikd Babud kal tnv nénAn kal Ba anobnkevel ta
6edopeva ous Aiotes name, grade, city.
Movabes 4
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A2. otapatdel n €icodos twv dedopévwy dtav 60Bsl avt yia dvopa 1o ypdupa
IITII
Movabes 4

A3. sppavilel 10 pgoo 6po wv Pabntdv and ta lwdvviva
Movabes 6

A4. eppavilel ta ovépata v pabntwv nou éxouv Babud peyadutepo and
TOoV NApanavw PEco 6po.
Movabes 6

13.2 Evéeikuka ®uAda epyacias

®UuAfo epyaacias 1 (ous evioAEs ekxmpnons, Tunous dedouévwy, aplBuntkoi -
OXeolakof - NoyIKof TeNeOTES)

A. Ti Ba eppavioouv ol Napakdtw evionés ekxmPNons otn YyAWooa 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 NAnpo@opikn’
print x,y, tmhma

print ‘KaAnpépa ' + 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 =10

c=/

type(c)

c=7.8

type(c)

¢ ='KaAnpégpa’
type(c)
c=False
type(c)

B. Ti Ba eppavicouv o napakdtw aplBuntkés npdatels av ekteAeotouv oto OAokAn-
pwpévo MepiBdnnov Avanténs Mpoypappdtwy (IDLE) ths 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. Epwthoeis avantuéns nou apopoulv otn yidooa npoypappatopou Python.

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

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

a. Av val, nws yivetal n el0aywyn tpy,

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

4. H evtonn print gival cuvtaktkd owoth kal av ypa@tel kai Print n PRINT.

®UAno epyaacias 2 (Npdaeis ous NOYIKES EKPPATEIS)

A. Na Bpeite tnv tpn wwv napakdww Aoyikdv ekppdoewy, av A = True, B = False
kal C = True (va avaypdgovtal avafutukd ol NpAacels).

1) Aand B

2) A and (not B)

3) (hot 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 anotéAeopa wwv napakdww ekppdoswy, av eival A =2, B =3 kal
C = AAnBns.

1) (A>B)and C
A l=B)or not (A==B)and C
A >

(
(
( 1) and not C
(
(

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

6) not (B == 3)

7)(B==3)and C

I. Na ocupnAnpwoete tov napakdtw nivaka, kévovtas us AoyIKES NPALEIs yia us
ak6AouBes tpEs twv petaPAntav (va ypdwete avautkd us npacers).

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

5a==bandal=b
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®unno gpyaacias 3 (Aopn akonfouBias)

1. Na ypagouv o1 akéNouBes anyePpikés EKPPATEIS o€ HOPPN anodekth and tnv
Python.

X + 3y
X -2y

x(y + z(5 - k))

Xy
X+y

x+ 2
z

2X

2. [oles ané us napakdtw ekppdoels anodidouv owaotd 1o anotéfecpa s na-
pdotaons

1
7-y

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

* 15

3. Na avantigete éva npdypappa os Python to onoio Ba:
1) 61apader 6Uo apiBpous
2) unonoyiCel to &Bpoiopa, n diagopd, to yivopevo Kal tov Méoo Opo twv
apIBuv.
3) eppaviel in A€En «ABpolopa» akonouBoupevn and 1o dBpoioua, tn AEEN
«lvépevo» akodouBoupevn and 1o yivopevo, tn AEn «Alagopd» akonou-
Boupevn and t diapopd kal tn AgEn «MO» akonouBoUpevn and 1o MO.
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4. Na avantitete éva npoypappa os Python to onoio Ba:

1) diaBadel us wpes epyaaias evds wpopiobiou unadnnAou, tnv wpiaia anoldn-
piwon, kal 1o Nooootd KpAthoswy Yia aopdnion.

2) unonoyicel us kaBapgs anodoxés tou unaddnAou Kal Us Kpathoels and tnv
ao@danion.

3) eppaviCel in NEEN «KaBapés anodoxés =» kal us kabBapés anodoxés tou
unaddnfou kar tn AgEn «Aopdanion=» akonouBoUpevn and s KPATNOEIS
yla tnv acpanion.

5. Na avantd&ete éva npdypappa o Python to onoio Ba:
1) SiaBdder 6Uo apiBuoUs kal Ba tous «anobnkeUel» o dUo petapAntés a, b.
2) epgavicel yia k&Be petaPAnth to dvopa kal v uPh s
3) avupetaBetel us upés wwv petaBAntwy kar Ba avasppavidel yia k&Be peta-
BANTA to dvopa Kal tn véa TPN Ns.
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®Unno gpyacias 4 (Aopn andns emiAoyns)

1. Xe éva npodypappa, yia 1o ONOMA, 1o TMHMA, tnv HAIKIA kal 1o MIZ80 wv
unaninAwv pias gtalpias xpnaolpgonolouvial avtioToIXes PetaBAnTes.

i. Tia ta napandvw dedopéva va ypdyete avtiotoixa ovopata PetafAntoy.
ii. Na ypayete us napakdtw ouvBnKes XpNoIJONOIDVIAS Ta OVOPATA TwV PETa-
BANtwv, Tous oxeolakous tefeotes tns Python kal AoyikoUus tefeotés.
1) HAIKIA peyaidtepn ano 25
2) HAIKIA 6xi peyandutepn and 30 kar MIZOO 6x1 pikpdtepo ané 2000
3) ONOMA “ANTQNIOY " kal doufetouv oto phpa “MHXANOIPAOHIH"
4) MIZB0 6xi pikpotepo and 1000 kai dev dbounevouv oto twhua “MPAM-
MATEIA”
5) MIZ60 ekt6s tou diaothpatos [1000, 1500) kal HAIKIA evtds tou diaoth-
partos (20, 30].

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

3. Ti Ba 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 ka1 2 printa,b

4. Aivetal 1o dinAavo npdypappa og Python. Metd tnv a, b= input(),input()
ektéAeon tou noles Ba eival ol TPES Twv PetaBAntiv a=a-b

a, b, cnou Ba eppavictolv av: b=a+b
a. a=5 kai b=10 c=b
B.a=10karb=5 if a>c:
c=a
print a,b,c
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5. Aivetai to 6inAavé npdypapua os Python. Na na- x=2
POUCIAOTEl 0 NiVOKAS TPV TV JETARANTOVY 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 oxnuatiogte tov Nivaka TPV Tou X,y = input(), input()
dinAavou npoypdupatos, av eicaxbolv 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(Awoe uph yia o y: ‘)
print x,y

7. Na avanw&ete npoypappa os Python nou Ba diafadel évav apiBud kail Ba
gpeavilel tnv andiutn tupn tou, Pe duo tpdnous: i) pe andn emidoyn Kal, ii) e
N XpHhon ouvapnons.

8. Na avantwuxBei npdypaupa og Python nou Ba Siapader tpeis apiBuoUs kal Ba
EKTUNWVEI TO PIKPOTEPO and autous.

9. Mia oikoyévela katavanwoe X Kwh (kinoBatwpes) nuepnaoiou peupatos kal'Y
Kwh vuxtepivou pedpatos. To k6atos nuepholou pelpatos ivarl 0,4 eupw ava
Kwh kai tou vuxtepivou 0,25 supw avad Kwh. Na avantiete éva npdypauua
oe Python 1o onoio:

a) va diaBacer ta X, Y

B) va unonoyicel kal va epgavicel 1o ouvonikéd KOOTos s katavanwons peu-
HATOS NS OIKOYEVEIQS

y) va epgavicel 1o phvupa YMEPBOAIKH KATANAAQZXH, av 1o ouvonikd KOOTos
eival yeyanutepo and 300 eupm.
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10. Ze tpeis noAels evos vopuou kataypdenkav v idia wpa ol Beppokpacies 61,
02, 83. Na avanti&ete npdypappa os Python nou:
a) Na 61afddel us tpels Bepuokpaoies.

B) Na unonoyicel kal va epgavilel tn géon uun twv napandvw Beppokpaciy.
y) Na epgavilel 1o phvupa "KAYZQNAL", av n péon upn eivar peyanutepn
twv 38 Babuwv KeAaoiou.
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®unno gpyaacias 5 (Aopn ouvBetns enidoyns)

1. Epwtnosis noAdanins emidoyns

1. Av petd v ekédeon tou Sinflavou
npoypdupatos npokuntel a = 0 Kal
b = 3, v upés Ba pnopoucav va éxouv

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

2. Aivetal 1o napakatw whua npoypdu-
partos:

ifa>=0o0ra<=20:
print a

else:
print "AdBos"

. T Ba ep@aviotei katd v ektéNeon Tou
dinAavou npoypdppatos o€ Python av
600¢i ano 1o nAnktpoAdyIo N TpN:

a. 4

B.7.

. T1 Ba gpgaviotel Katd tnv ektéAgon Tou
dinAavou npoypdppatos o€ Python av
6060oUv and 1o NANKTPOAdYIO O TPES:
a) 7 ka7
B) 10 ka1 7
y) 7 xai 10.

129

if(x%y<x/y):

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

Ma noies upés tou a Ba
ektunwOei 1o pnvupa "Adbos”;
a.0<a<20
B. bev Ba ektunwOsi
y.a<20
6.0>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
print a,b
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4. Ti Ba epaviotel Katd v ektéleon tou a, b=input(), input()

bdinAavou npoypdupatos os Python av if a==b:

60000V and 1o NANKTPONHBYIO Ol TUES: a=a-b

a) 7 ka7 else:

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

5. Aivetal o &indavéd npdypappa oe Python. a, b=input(), input()

Metd tnv ektéleon tou noies Ba givai ol if a>5:

UPEs twv petaPAntav a kal b nou Ba b=2*a+b

gU@aviotolV yia: else:

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

B)a=4«kaib=4 printa, b

6. Aivetal 1o napakdtw npdypaupa. KaBe evionn nepiéxer éva n dUo kevd nou 1o
kaBéva avuotoixei oe otabepd (ap1Bud), petainth h tedeoth. Enions bivetal
0 nivakas upov 6nou Napouaciddetal 1o anoteNeopa NoU €xel N eKtEAEoN Tou
npoypdppatos. Na cupnAnpmoETe 1a Kevd.

MNpoéypappa Python X y z
1.x= 1

2.  =x-1 0
3.z=__*X 2
4.ifx ___y:

5. print x

6

7. print z

9. «2*(y-___)+z 0

10.ye=x___y 0

11. < X+z 2
12. print Ba sxwnwbdei: 1, 0,0, 2

130



Mapaptiuata

7. Na avantiéete npoypappa os Python to onoio Ba diaBader us dikaioAoynuéves
anouoigs A kal us adikalonoyntes anouaies A evos pabnth kai 8a eppavidel 1o
uhvupa «MPOATETAI» av to dBpoioua twv anoucimy gival pikpdtepo and 115
f to phvupa «AMOPPIMTETAI» og Slapopetikh nepintwon.

8. Na avantitete npdypappa os Python 1o onoio Ba d1aBadel 1o xpdvo evos dpo-
péa og deutepdnenta kal Ba tov petatpEnel o€ wpes, Nentd kal deutepodnenta.
Ma napadeiypa, av o xpdvos tou eival 85 deutepdnenta, va ektuncvel: 1 Aento,
25 beuteponenta kai 6x1, 0 wpes, 1 Aentd, 25 deutepdienta (Udvo ol pes dev
npénel va epgavidovtar av givai 0).

9. Na avantiéete npdypappa o Python nou Ba diafadel évav apiBuo (Bewpoupe
ou eival Beukds) kal Ba extundvel phvupa OXETUKE PE TO av gival ApTos N NePITOS
Kal emnAéov, av eival pTos va EKTUNWVel To TPINAACIO ToU Kal av ival NEPITIOS
va eKTunavel 1o dinAdoaio.
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®uAno gpyaacias 6 (Aopn noAnanAns kar egewieupévns eninoyns)
1. Epwthoeis noAdanins emidoyns

i. Ta noles upés tou a Ba extunwOei n upn 3; a=input()
a.yila0<=a<=5 if a<0 or a>5:
B. noté Sev Ba exunwOei print 1
y.0>0hna<5 elif a>20:

6. a<-1000. print 2

ii. Mo noies upés tou a Ba ekunwbei n uuh 2; else:
a.yiaa>20 print 3
B. noté Sev Ba ekunwOef
y.ylaa>5
6. yia a> 100.

. T Ba eppaviotel katd v ektédgon tou Oi-
nAavou npoypdupatos og Python av 60800y

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

and 1o NANKIPOABGYIO Ol TYES a=b-a
a) 7 xar 7 elif a>b:
B) 8 ka1 7 b=a-b
y) 7 xai 8. else:
a=b*2
b=a+2
print a,b
. Aivetal o 6inAavos anyépiBuos oe yeudo- AfyopiOpos AXKHZH
yAwooa. K« 23
Na ypdyete 1o avtiotoixo npdypaupa Python. AiaBaoe A
Av K>A t6te
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4. Aivetal 1o dinAdavo npdypapua os Python. a=15
Na onpeIoete us UpEs 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
printa,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 Siaadel évav apiBué a kai Ba
eu@aviCel 1o phvupa «OETIKOL», «APNHTIKOZ», «MHAEN» avafoya pe tnv
TN Tou.
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6. Na avanttete npdypappa o Python to onoio Ba 61aBdader dUo apiBuous A
Kal B ka1 Ba epgavidel 1o phvupa :
« A METAAYTEPOZ AMNO B» av A>B
H
« A MIKPOTEPOZ AMNO B» av A<B
H
« A 1XOX ME B» av A=B

7. Na avantuxBei npoypappa os Python nou Ba d1aBadel tooepis apiBpous kal
Ba ektunvel to piIkpodTEPO. EMNAéov av 1o teeutaio tou yneio gival 1o 0 1 1o
1 A 1o 2, va eppavicel to dinAdoid tou, anfiws to 1pinAdaold tou.

8. e 1pe1s Siapopeukous aywves Npodkpions yia tnv Odupnidda tou XUbvel oto
anpa €1s pnkos évas aBAntns nétuxe us embOcels a, b, . Na avantitete npod-
ypapua o€ Python to onoio:

a) va 61aBader us upés twv eniddoswv a, b, ¢

B) va unonoyiel kal va ep@avicel tn géon TPN Twv Napandavw TUPoV

y) va eppavicel 1o phvupa «MPOKPIBHKE», av n napandvw péon upn eivai
peyanutepn twv 8 pétpwv

6) va epgavilel tn yeyanutepn enidoon

€) o€ nepintwon nou n pyeyanutepn enidoon eival pyeyadUtepn and 8.95 pétpa
va epgavilel 1o phvupa «MATKOXMIO PEKOP».

11. Na avantiete npdypappa os Python to onoio Ba diaBdlel to Pabud evés
pabnth kal Ba epgavilel éva phvupa avtiotoixo pe tnv eniboon tou.

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

[12,15) Kand

[15, 18.5) MNoAy kana
[18.5, 20] Aplota

Ye kdBe annn nepintwon va epeavicel “AdBos Babuds” (Na pnv xpnolyonoINoeTe
oUVOeTes NOYIKES EKPPAOTEIS)
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12. Mia etaipgia TaxudpopIKdy unnpecidv epappodel yia ta £6oda anoctonns
TAXUOPOPIKDV €MOTOAMY ECWTEPIKOU Kal EEWTEPIKOU, XPEWON CUPPWVA UE
oV Napakdtw nivaka:

Bdpos eniotonns oe Xpéwon ecwiepikoU Xpéwon e§wiepikoU
ypapudapia O€ EUPW O€ EUPW
and 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 é€06a anootons pias eniotoins Bapous 800 ypapuapiwy Kal
NPOOoPIoPOU e0WTePIKOU €ival 3,5 eupw.

Na ypdyete npdypappa o€ Python to onoio:

a. Na &iaBacel 1o Bapos s eniotonns.

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

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

6. Na ektunwvel ta €€o06a anootons.

13.Eva Internet Cafe éxel tnv akéAouBn kAipakwth noAukh xpéwons:

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

Na avantiete npdypappa o€ Python nou Ba diafadel 1o xpdvo nou KAMolos ne-
Adtns ékave xphon twv unnpeoi@v tou Internet Café kal Ba ektunwvel tn Xxpéwon.
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14. Eva wnoypa@eio xpevel KAIPaKwTd Tous NeAdTes Tou ws €ENs:

ApiBuos BifAiwv

Xpéwon ava BiAio

1-100 3 eupw
101-300 2.5 eupw
301 kal ndvw 1.5 eupw

Na ypagei npdypappa os Python nou Ba unonoyilel cuvoAikd u npéner va nAn-
PWOoEl kKAnolos nou Bénel va ektunwoel kanoia PipAia.

15. Mia etaipgia kivnths tnAepwvias akofouBei ava phva v noAiikn xpg€wons
nou @aivetal otov Napakaww Nivaka:

Mayio 10 eupw

Xpovos tnAepwvnudtwv Xpovoxpéwaon
(beutepodnenta) (eupw/Geutepdenta)

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. d1aBddel tn xpovikh didpkela Twv tNAEPWVNUATwY evos ouvdpounth oe O1d-
otnpa evos phva.

B. unoAoyicel tn unviaia xpéwaon tou cuvdpouNTA.

Y. wnover i AgEn "XPEQXH" kar tn pnviaia xpéwon tou cuvépountn.
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17. Ta taxubpopikd €An yia npoopiopous eowtepikol ("EX") kal e€wrepikou
("EX") unonoyidovtar KAIPaKwWTa ws €ENS:

Bdapos pakénwv

Xpéwon "EX"

Xpéwon "EE"

1-20 ypaupdpia

0,05 €/ ypappdpio

0,07 €/ ypappdpio

21 -150 ypappépla

0,12 €/ ypappdpio

0,14 €/ ypappdpio

151 kar nédvw

0,01 €/ ypapudpio

0,03 €/ ypapudpio

Yus napandvw upes undpxel npooavénon OMA 23%. Na avanti&ete npdypapua
oe Python nou 6a 61afBadel 1o Bapos evos pakénou, Tov Npoopiopd Tou kal Ba

eU@avicel in xpéwon.
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13.3 Baoikés Avagopés

(H tefeutaia npoonédaon otis NAEKTPOVIKES rnyes €yive tov OktwBpio tou 2016)

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

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

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

ANX_Topga_MAnp_EMAA (2015). Avaiuukd MNMpoypdpuata Xnoudmv tou pabn-
partos Mevikns Maideias «Eioaywyn ous Apxés tns Emiothpns twv H/Y» ts B' kai
" 14&ns Huepholwy kai ' kar A' td€ns Eonepivaov EMALA. kal twv pabnpdtwy
eldikothtwy tou Topéa MAnpogopikns ths Opadas MNpooavatofiopou Texvo-
Aoyikwv Epappoymv twv téEewv B' kai I Huepnoiwy kai B', T kal A' Eonepivav
EMA.A., ®EK 2010. 16/9/2015.

Apxés lNMpoypaupuatiouou Yrnodoyiotwv, (2015). Aidakukoé ufikd twv Apdnoyiou
A., Bpaxvos E., Kavidns E., Makpuyidvvns M., Mnedeoiwns B., T¢huas A, ISBN
978-960-06-5141-6

BIKITTAIAEIA Avukeipevootpepns MNpoypappatuouos
https:/el.wikipedia.org/wiki/AvukeIpevooTpepns_npoypaupatopods

Bikinaideia, uAikd kal xphaolpol olvdeopol, Pe €Agyxo Noldtntas,
http://el.wikipedia.org/wiki/Python

AIKtuakos képpos unoothpi&ns tns yAwaooas Python, https://www.Python.org/

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

Aiktuakés 1onos pe ndouoio oxeukd uAiko http://www.python- course.eu/course.php
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0bnyos yia tov Eknaideutiko yia o Mpdypappa nouddv tou Mabhpatos «MAn-
po@opikh» " Ta&ns levikoU Aukeiou, oto nAaioio tou épyou «NEO IXOAEIO
(Zxoneio 21ou aiwva) - Néo Mpodypappa Znoudwvy», Ynoépyo 9: «Ekndvnon
Mpoypappdtwy noudmv Mevikou Aukeiou, Mouaoik®v kal KaAAitexvik@v AUKEi-
wv», Y.MO.MAI.6, Ivoutouto Eknaibeuukns MoArukns (I.E.M), lavoudpios 2015.

0bnyods eknaideutkoU - Kepdnaio 1, EPTO «Néo Ixoneio (Xxonegio 21ou aikva) -
Néo Mpdypappa Znoudmv» (kwd. OML: 295450/Ynoépyo 9/ Apdon: Ekndvnon
twv MNpoypappdtwy Xnoudv kal Odnyou Exknaideutkou Mabhpatos «MAnpo-
@opIkh» ' té€ns MevikoU Aukeiou - OEK 189/23-1 - 2015).

NX_I_TEA (2015). Npoypappa Znoudwv kai Odnyods Eknaideutkol Mabhpatos
«MAnpogopikh» I 1atns MevikoUu Aukeiou (DEK189/23-1 -2015) (MX_I_TEA,
2015). Epyo IEIT «Ngo Exoneio (Exoneio 2 1ou aicva) - Néo lNpoypauua Xnoubwv»
(kwb. Ol1x: 295450/0pi(6vua Mpdén ous 8 1.2, 3 M.2t. EE, 2 [1.5T. Ei0./Ynogpyo 9
Apdon: Eknévnons twv lNpoypauudtwy Znoudwv kai 0bnyou Eknaibeutikou Mabn-
paros «Anpo@opiki» " tdéns levikoU Aukeiou. Méfn (akiofdoyntés, ouvtovioths,
EUNEIPOyVWOVES): (€6w angp/kd-avadutikd oto kdBe uniké/napadotea): ApdrnoyAou
Apioteibns, eknaibeutikos ME19, un. KE.MAH.NE.T - Bapldkas Navayiwtns, pénos
E.MN.-A.T.E.l. - Bpaxvés Eupinibns, eknaibeutkods MNE19 - Kavibns Eudyyenos, Zxonikos
YUpBounos ME19-IAnpogopikns - Aékka Anuntpa, eknaibeutikos ME19 - Mapaykds
Kwvotavtivos, eknaibeutikds ME19 - Maupidns lwdvvns, pgdos AEI - Mnefeoidtns
Baaineios, Xxonikés XuuBounos ME19-IAnpopopikns - MNanabdkns Znupibwv, Xxo-
Aikés XupBoudos [ME19-MAnpogopikns - T{Auas Anuntpios, eknaidsutikos E19.

Yuyypaogeis_Mpoypappatopds. (2016). Ouddes ouyypapns SidaktkoU uAikoU pa-
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