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AVTIKEIUEVA KOl TOEELC



AVTIKELUEVOOTPAPIC TIPOYPOLLLLOTIOUOC

* Object-oriented programming: TPOMOC MPOYPALLATLOMOU OTIOU POOLKO
OOLLKO oTolXElOo €lval Ta avTikelueva

— To mpoypoppo Sopeitol anod avrikeiueva OouU LECW TNE AVTAAAQYNC
LNVU LA TWV TtapAyovTal XprnoLpotl urtoAoyLlopol




Taéelc

KaBe avrtikeiuevo €xeL Eva oplopevo TuTo (taén): avtikeipevo tncg dLag
taénc avtamnokpivovtal ota idla pnvopota

Ta avTIKe(UeEVA TTOU €XOULE XPNOLLOTIOLNOEL LEXPL TWPO OLVAKOUV OE
KATIOLOL OUTTO TLC EVOW U TWHEVEC Taéelc TN Python
type (12)
<class 'int'>
type('hello')
<class 'str'>

type (pow)
<class 'builtin function or method'>



Taéelc

O POYPOALUATLOTHC UTTOPEL VL OploeL TIC HIKEC TOU TAEELC
— AeltoupyouV W «KAAOUTILY KOTOLOKEUNC QVTIKELUEVWY TNC TAENC QWUTAG

O opLopOC TIEPLYPADEL TA LNVU AT TIOU UTTIOPOoUV va AdBouv Ta aVTLKE (pLeva
NG TAENC KO TTWE AU TA LETOBAANOLV TNV KATAOTAOH TOUG

Nopddelypa: aVTIKE(UEVO TIOU aVOTIOPLOTOUV TPpATE(LKO Aoyaplaocuo, Ba
T(PETIEL VAL

— 'Exouv T Tou TpEXOVTOC UrtoAoimou
— 'Exouv ovopa KHToyou

— Ynapyxet Suvatotnta avaAnyng

— Yndpyxet Suvatotnta katadsonc



Taéelc KAl AVTIKEIUEV DL

* NMapaddeypa: taén Account yla Tpamellkol ¢ AoyapLaopoU

— KaTtaokeun QVTIKEULEVOU TIOU OVOLTIOPLOTA AOYOPLACHO TTIOU OVAKEL
OTOV KATOXO HE ovopa 'Luke':

a = Account ('Luke'")

— H kAnon og cuvaptnon pe akpLBwc idlo ovoua pe pia taén,
KOATOLOKEUALEL KO ETILOTPEPEL EVa AVTIKE(UEVO TNC TAENC AUTNAG
— TETOLEC CUVOPTNOELC AEYOVTOL KATAOKEUAOTEG (constructors)

— To aVTIKEIUEVO TIOU KATAOKEUAOTNKE AEyeTal oTtyutotuno (instance)
¢ taénc Account



Taéelc KAl AVTIKEIUEV DL

KaBe avrtikeiuevo €xeL \dotntec (attributes): ovopata rniov cuvdEovtal o
TLHEC IOV aihopOoUV TO AVTIKEIUEVO

OL TLHEC TWV LOLOTNTWYV UTTOPOUV VA ETILOTPAPOUV UE EKPPAOELC UE TEAELD
(dot expressions)
a.holder
'Luke’!

a.balance



Taéelc KAl AVTIKEIUEV DL

e OAa ta avtikeiueva pLag taénc €xouv T LOLeC tdLotntec
b = Account ('Yoda')
b.holder
'Yoda'
b.balance

— lé1otntec otiyutotumnou (instance attributes): 1610tnte¢ 6MoOU popouV
va AdBouv SLadOopeTIKES TIHEC 0 SLaPOPETIKA avTikeiueva (TNC LOLag
taéncg), nx. holder, balance

— 16totntec taénc (class attributes): 1510tnTEC IOV £XOUV TNV OLAL TLUN
o€ OO TOL QVTLKE Lpeva TG dLag taéne



Taéelc KAl AVTIKEIUEV DL

 MEeSodbot: 1510TNTEC TTOU Elvall CUVAPTIOELG TTOU EKTEAOUV UTTOAOYLOLLOUC YL
TO aVTIKE(UEVO o adopouV N/Kal UETAAAGOTOUV TNV KATAOTAO!) TOU

a.deposit (15)
15
a.withdraw (10)

a.withdraw (10)

'"Tnsufficient funds'

 Ta avrikeipueva Account eival uetaAaoodueva dedoueva adou n idla
KAon enedepe SLAPOPETIKO AMOTEAECUQL



Oplopoc taéewyv



Oplopoc taéewv

Mn evowpaTwUEVEC Taéelc opilovTal Pe TNV eVIOAN class

Fevikn popdn: class <dvoupo>:
<UNIAOK €VTOAQOV>

2TO UTTAOK TIEPLEXOVTOL EVTOAEG TTOU 0PIloUV TLC LOLOTNTEC TWV AVTIKELUEVWYV
NG TAéNc Ko Tw¢ auTteC aAAdlouv otn Anbn unvuuatwy (kAnon puedodwv)
— Ektelolvtal KaTtd TNV EKTEAECN TNG EVIOANG class

— Oub10tntec opilovtal e EVTIOAEC TIOU OCUVOEOUV OVOLLOTO OE TUUEC, OTIWE
def kat avadeon (=)



Oplopoc taéewv

O opLopoC TwV instance attributes ylvetoll oTov OpLoO CUVAPTNONG UE TO
ewdko ovopar  init  (otnv Python) kot ovopdletol kataoKeVAOTHE TNG

taéng

class Account:
def init (self, account holder):

2TnV KAnon Account ('Luke') ylvovtal ta €€AC:

1. Anuoupyeitol veo avtikeipevo g taéng Account
2. Kohettatnovvaptnon  init |, émou

* H mpwtn turkA mMapAapeTpo (self) cuvOEETAL OTO VEO QVTIKELLEVO TTIOU
HOALC SnuioupynBnke

e Ol unoAoLTEeC TTOPAUETPOL cuVOEovTal oTa oplopata ThS KARoNng
Account ('Luke')

\J




Oplopoc taéewv

O opLopoC TwV instance attributes ylvetoll oTov OpLoO CUVAPTNONG UE TO

ewdko ovopar  init  (otnv Python) kot ovopdletol kataoKeVAOTHE TNG
Tasng
class Account:
def init (self, account holder):

self.holder = account holder
self.balance = 0

2TnV KAnon Account ('Luke') ylvovtal ta €€AC:

3. Oplopog instance attributes: pLe eVIOAEC = cuvdEoVTAL TOL OVOUOTA
holder, balance o€ TIUEC

4. Emotpedetal to avrikeipevo ou dnpiovpynbnke

\J




OpLloUoC TAsewv

class Account:
def _init_ (self, account _holder):
self.holder = account _holder
self.balance = 0

—) a = Account('Luke')

petapaon oto Pythontutor
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Oplopoc taéewv

Ao popeTIKEC KANOELC TOU KATAOKELAOTH dTLAXVOUV SLodbopETLKA
QVTLKELHEVA

— To kABe €va €xeL To HLKO TOU OVOLLA KATOXOU KOLL TLLL) UTtOAOLTou

class Account:
def __init_ (self, account _holder):
self.holder = account holder
self.balance = 0

a = Account('Luke')
—) b = Account('Yoda')

petapaon oto Pythontutor
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Oplopoc taéewv

* H katdotaon evoc avtikelEvou Sev e€aPTATOL ATTO TO OVOUO OTO OTtolo
EXeL ouvOEeBEL

a = Account ('Luke')
a.deposit (20)

20
c = a
c 1s a
True
c.withdraw (15)
5

a.withdraw (10)

'"Tnsufficient funds'



Oplopoc taéewv

OL ugdodot opilovrtal Le CUVAPTHOELC LECO OTOV OPLOUO Taénc

class Account:

def init (self, account holder):
self.holder = account holder
self.balance = 0

def deposit(self, amount):

def withdraw(self, amount):



Oplopoc taéewv

(Lo ToV OpLoUO pLag uedodou opiletal pla cuvaptnon we tdtotnta taénc
(class attribute)

def deposit (self, amount) :
self.balance = self.balance + amount

return self.balance

2tnv KAnon a.deposit (10) yivovrtal ta €€NC:
1. Kaleltow n ovuvaptnon deposit tng taénc tou a (Account)
* Hmnpwtn tumnikn mapaustpoc (self) cuvdéetal otnV TN TOU a

* OLUNOAOLTTEC TTAPALLETPOL CUVOEOVTAL OTA Oplouata TG KANON¢ TNG
uedodou




Oplopoc taéewv

— class Account:
def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

def withdraw(self, amount):
if amount > self.balance:
return 'Insufficient funds'
self.balance = self.balance - amount
return self.balance

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

a = Account('Luke")
a.deposit(30)
b = Account('Yoda')
b.deposit(50)

petapaon oto Pythontutor
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Exkppaoelc ue teAeia (dot expressions)



Exkppaoelc ue teAela

* Ekppaoceic ue teAcia (dot expressions):
— Teviki popdn: <éxrppoaon>.<dvouo>
— TWA = N T TNG dLotnTac <6V ouo> TOU AVTIKEWWEVOU OTO OTIOLO
QIOTLUATOL N <éKPpoon>

e OLTIUEC TwV dot expressions PTOPOUV LOOOUVALOL VO UTTOAOYLOTOUV LIE TN
ouvaptnon getattr:

a = Account ('Luke'")
getattr (a, 'holder')

'Luke'

getattr(a, 'deposit') (25)
25

hasattr (a, 'withdraw')

True



2UVaPTNOELC Kat uedodol

* Owugdodot propouv va kAndouv pe Vo TAUTOONOUC TPOTOUC:
a = Account ('Luke')
a.deposit (15)
15
type (a.deposit)
<class 'method'>

a = Account ('Luke')

Account.deposit(a, 15)
15

type (Account.deposit)

<class 'function'>



2UVaPTNOELC Kat uedodol

H ekppaon Account .deposit €xel wG TN TNV dtotnta (taéncg)
deposit tngtaéne Account, n onola eivat cuvaptnon pe dvo opiouata

H ekppaon a . deposit el w¢ TIUn T ouvaptnon deposit tng taéne

Account, OMmou To PWTO TNC OPLOUN EXEL EK TWV TIPOTEPWV AVATEVE( OTO
QVTIKEIUEVO a

— Ha.deposit eival loobuvapn tng a deposit:

a = Account ('Luke')
a deposit = lambda x: Account.deposit(a, Xx)
a deposit(1l5)

15
a.deposit (15)
30



YuppBaoslc ovopatwy otnv Python

2TO ovopaTa TaéEwV XPnoLUoToLELTal Kepalalo mpwTto ypAappa o€ KABe
A&€n mou amoptilel To ovopa. Avapeoa o€ dUo Ae€elg Sev TomoBeteitatl

— MY, Account, CheckingAccount

Me apxiouv t6510tnTeg tou Sev Ba PEMEL vaL XPNOLHOTIOLOVUVTAL ATTO
TUApOTa KWOLKa eKTOC Taénc. (I6twTtikec 1OLOTNTEC)



[6totntec taénc



[6totntec taénc

o  OLTiuEC TWV oLoTNTwV TaéNc €ival KOWEC yla OAa Ta aVTIKEIUEVD TNG TaéNC

— Opilovtal pe evtoAn avaBeong, def | import mou dev Bploketal pEoa
o€ uedodo — Kol CUVETIWG eKTEAELTAL OTav opiletal N taén

* NMapaddelypa: Tpameltkoc AOYopLOOUOC UE ETUTOKLO KaTtaBéoewy (1nterest)
KOLVO yla OAOUC TOUC AOYAPLOCOUC
class Account:

interest = 0.02
def 1init (self, account holder):

self.balance = 0
self.holder = account holder

def withdraw(self, amount) :

def deposit (self, amount) :



[6totntec taénc

a = Account ('Luke'")
b = Account ('Yoda')
a.lnterest

b.interest

* Htwwn pog tbotntacg taéng aAAAleL TauTtOX POV 0€ OAOL TOL AVTIKEIUEVA
¢ bloc taéne
Account.interest = 0.04
a.linterest
0.04
b.interest
0.04



[6totntec taénc

class Account:
interest = 0.02
def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

a = Accouni('Luke')
print(a.interest)
b = Account('Yoda')
print(b.interest)

Account.interest = 0.04
print(a.interest)
a.interest = 0.08
print(b.interest)
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l6totntec taénc

Python 3.6

—) class Account:

interest = 0.02

def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

def withdraw(self, amount):
if amount > self.balance:

return 'Insufficient funds'

self.balance = self.balance - amount
return self.balance

a = Account('Luke')
print(a.balance)
print(Account.interest)
print(a.interest)
Account.deposit(a, 20)
a.deposit(10)

Print output (drag lower right corner to resize)

Frames Objects

petapaon oto Pythontutor
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l6totntec taénc

Python 3.6

class Account:

interest = 0.02

def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

def withdraw(self, amount):
if amount > self.balance:

return 'Insufficient funds'

self.balance = self.balance - amount
return self.balance

a = Account('Luke')
print(a.balance)
print(Account.interest)
print(a.interest)
Account.deposit(a, 20)
a.deposit(10)

Print output (drag lower right corner to resize)

#
Frames Objects
Global frame Account class
hide attributes
Account init function
—Init__ __init__(self, account_holder)
d it function
el deposit(self, amount)
interest | 0.02
) function
withdraw withdraw(self, amount)
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l6totntec taénc

Python 3.6

class Account:

interest = 0.02

def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

def withdraw(self, amount):
if amount > self.balance:

return 'Insufficient funds'

self.balance = self.balance - amount
return self.balance

Print output (drag lower right corner to resize)

Frames Objects
Global frame Account class
hide attributes
Account init function
a —Init__ __init__(self, account_holder)
function
deposit

deposit(self, amount)

interest | 0.02

function
withdraw

withdraw(self,

amount)

a = Account('Luke') 18LOTNTA OTLYULOTUTTOU
Print(a.balance)4&"__-_—”‘—’- Account instance

print(Account.interest)
print(a.interest)
Account.deposit(a, 20)
a.deposit(10)

balance |0

holder | "Luke"
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l6totntec taénc

Python 3.6

class Account:
interest = 0.02
def _ init__ (self, account_holder):
self.holder = account_holder

self.balance = 0 Frames Objects
def deposit(self, amount):
P ( X Global frame Account class
self.balance = self.balance + amount hide attributes
return self.balance Account init | function
def withdraw(self, amount): a — | _init__(self, account_holder)
if amount > self.balance: deposit function
return 'Insufficient funds' 2 deposit(self, amount)
self.balance = self.balance - amount interest | 0.02
return self.balance function
withdraw withdraw(self, amount)
a = Account('Luke') 15[01'[71'0( '(_'afr’g‘
print(a.balance) Account instance
print(Account.interest) balance | 0
print(a.interest) hold Lk
. 0 er n u ell
Account.deposit(a, 20)

a.deposit(10)

Print output (drag lower right corner to resize)

0

petapaon oto Pythontutor
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l6totntec taénc

Python 3.6 Print output (drag lower right corner to resize)
0
class Account: 0.02
interest = 0.02
def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0 Frames Objects
def deposit(self, amount):
self.balance = self.balance + amount LI L ﬁﬁfﬁiﬁiis
return self.balance Account o e
def withdraw(self, amount): a —Jnm—_._Jnit_J591f,aCCOU”KﬁOIde”
if amount > self.balance: .. | function
.. deposit 1
return 'Insufficient funds' deposit(self, amount)
self.balance = self.balance - amount interest | 0.02
return self.balance ' P
withdraw withdraw(self, amount)
a = Account('Luke") dev UTAPXEL TETOLAL
print(a.balance) ’ ’ Account instance
print(Account.interest) L5LOTI’]TO( Oftytotunov balance |0
print(a.interest)
Account.deposit(a, 20) holder | "L uke®

a.deposit(10)

79
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l6totntec taénc

Python 3.6 Print output (drag lower right corner to resize)

0
class Account: 0.02

interest = 0.02
def __init__ (self, account_holder):

self.holder = account_holder o
self.balance = 0 Frames Objects
def deposit(self, amount):
self.balance = self.balance + amount LI L ﬁfj;“;’;‘frfgifis
return self.balance Account o e
def withdraw(self, amount): a —Init__ __init__(self, account_holder)
if amount > self.balance: .. | function
deposit

return 'Insufficient funds' deposit(self, amount)

self.balance = self.balance - amount interest | 0.02

return self.balance

: function
withdraw withdraw(self, amount)
a = Account('Luke') 15[0'1'[71'0( '(_'a'fr’g‘
print(a.balance) Account instance
print(Account.interest) balance | 0
print(a.interest)
Account.deposit(a, 20) holder | "Luke"

a.deposit(10)

petapaon oto Pythontutor
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l6totntec taénc

Python 3.6

class Account:

interest = 0.02

def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

def withdraw(self, amount):
if amount > self.balance:

return 'Insufficient funds'

self.balance = self.balance - amount
return self.balance

a = Account('Luke')
print(a.balance)
print(Account.interest)
print(a.interest)
Account.deposit(a, 20)
a.deposit(10)

Print output (drag lower right corner to resize)

0
0.02
0.02

téLotnta taéng

Frames Objects

Global frame Account class

hide attributes

Account init function
a —Init__ __init__(self, account_holder)
d it function
7 a2l deposit(self, amount)
interest | 0.02
ithd function
e el withdraw(self, amount)

Account instance

balance | 0

holder | "

Luke"
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l6totntec taénc

Python 3.6 Print output (drag lower right corner to resize)
0
class Account: 0.02
interest = 0.02 ©.02
def __init__ (self, account_holder):
self.holder = account_holder
self.balance = 0 Frames Objects
def deposit(self, amount):
self.balance = self.balance + amount LI L ﬁﬁfﬁiﬁiis
return self.balance Account o e
def withdraw(self, amount): a —Jnm—_._Jnit_J591f,aCCOU”KﬁOIde”
if amount > self.balance: deposit mnqu
return 'Insufficient funds' deposit(self, amount)
self.balance = self.balance - amount interest | 0.02
return self.balance ' P
withdraw withdraw(self, amount)
a = Account('Luke')
print(a.balance) Account instance
print(Account.interest) , , f? balance | 20
print(a.interest) Oev UTtapxeL tetolaa _ __— hotder | "Luke"
Account.deposit(a, 20)

a.deposit(1@)

(OLOTNTA OTLYULOTUTTOU
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l6totntec taénc

Python 3.6 Print output (drag lower right corner to resize)

0
class Account: 0.02

interest = 0.02 0.02
def _ init_ (self, account_holder):

self.holder = account_holder #
self.balance = 0 Frames Objects
def deposit(self, amount):
self.balance = self.balance + amount LI L ﬁfj;“;’;‘frf.jif;
return self.balance Account o e
def withdraw(self, amount): a —Init__ __init__(self, account_holder)
if amount > self.balance: .. | function
return 'Insufficient funds' deposit geposit(self, amount)
self.balance = self.balance - amount interest | 0.02
return self.balance ' P
withdraw withdraw(self, amount)

a = Account('Luke')
print(a.balance) Account instance

print (Account.interest) balance | 30
print(a.interest) holder | "Luke"

. I3 ’ ’ olaer uKe
Account.deposit(a, 20) Yrapxel tétotnta taéng

a.deposit(10) ' ’
pv LE To (6Llo dvopa:
N TN Tov a.deposit eival

lambda amount: Account.deposit (a, amount)
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l6totntec taénc

e Amnotipnon blotitwv:

<éxppoon>.<ovouo>

1. H amotiunon tng Ekppaonc aplotepd e . OlVveLTo avtikeiuevo
Ttov adopa n tdLotnta

2. Emotpedetal n TN TNG tALOTNTAC OTIYULOTUTTOU <OVvoua> €AV
UTTAPXEL YLOL TO AVTLKE(UEVO

3. Eav dev untapyeL tetola tdLoTNTA OTIYULOTUTTIOU, ETILOTPEPETAL N TN
NG tdLotnTac taénc <6vouo> €AV UTIAPXEL

4. Eav n Wblotnta eivat ouvaptnon, EMOTPEPETOL N CUVAPTNON QLUTA
adol ouvdebei oto avtlkeipevo tng Ekdppaong (dnA., we uEBodog)

 Eav n tbtotnta Pploketal oto aplotepo HEAOC pLac avaBsonc, opiletal n
1OL0TNTA OTIYULOTUTTIOU <OV OUO> UOVO OTO QVTIKE(UEVO TNG EKPPAONC




KAnpovoutkotnta



KAnpovoutkotnta

e  Al0POPETIKEC TAéELC UTTOPEL vaL oXeTilovTall

* Mt ocuvnBnc oxéon ivaw n pLa taén va eival eéetdikevon pog aAANG:
H o e€elbikeupévn taén:
1. €XeLTIC LOLEC LOLOTNTEC E TN YEVLKOTEPN TAéN,
2.  aAAaleL (e€ebikevel) Tn ocupneppopd OpLOUEVWY UeTOSwWV
3. OlaBetel emumAéov 1dLotnTeC

Noapadeypa:

— Account: YEVIKOC Aoyaploouog

— CheckingAccount: Aoyapiaouoc opewc omou xpewvetal €1 og
KAOe avaAnyn kot EXeL XANAOTEPO ETUTOKLO



KAnpovoutkotnto

H taén CheckingAccount €€elbIkeVEL TNV Account
— H Account ovoupdletal Baowkn taén (base class)
— H CheckingAccount ovopadletal mapayousvn taén (derived class)

class CheckingAccount (Account) :
withdraw charge = 1
interest = 0.01
def withdraw(self, amount) :
return Account.withdraw(self, amount + \

self.withdraw charge)



KAnpovoutikotnta

* Napadetypa: Aoyoplaopog oPpews CheckingAccount OMOU XPEWVETAL
€1 oe kABs avaAnn Kot EXeL XAUNAOTEPO ETILTOKLO:

ch = CheckingAccount ('Han')

ch.lnterest
0.01

ch.deposit (20)
20

ch.withdraw (10)



KAnpovoutkotnta

Amotipnon blotitwv:
1. Muw té1otnta evoc avtikeluevou ovalnNTELToL AVALECA OTLG
LOLOTNTEC OTLYULOTUTTOU
2. Av bev BpeBei, n avalntnon cuveyiletal avapeoa ot LOLOTNTEC

taéng
3. Av dev Bpebel, n avalntnon ocuvexiletal avapeoa oTlC LOLOTNTEC

taéng tne Baotkng taéng
4. Av bev Bpebel, n avalntnon ouvexiletal avapeosa oTLC tOLOTNTEC

taénc tnc Baoiknc tn¢ Baokng taénc




KAnpovoutkotnta

class Account:

interest = 0.02

def __init__ (self, account_holder):
self.holder = account holder
self.balance = 0

def withdraw(self, amount):
if amount > self.balance:

return 'Insufficient funds'

self.balance = self.balance - amount
return self.balance

def deposit(self, amount):
self.balance = self.balance + amount
return self.balance

class CheckingAccount (Account):
withdraw _charge =1
interest = 0.01
def withdraw(self, amount):

return Account.withdraw(self, amount + self.withdraw_charge)

ch = CheckingAccount('Leia')

petapaon oto Pythontutor



https://goo.gl/68PbGJ
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Interfaces



Interfaces

AVo taéeic pmopet va oxetilovral yorti uootnpilouv To dlo interface
* interface: cUvolo amo (610TNTEC

— Napadeypa: taén PiggyBank

class PiggyBank:
def init (self):
self.amount = 0
def deposit (self, x):
self.amount = self.amount + X
winners = [Account ('Luke'), PiggyBank(), \
CheckingAccount ('Leia'") ]
for winner in winners:

winner.deposit (5)



Interfaces

* Ta avrikeipeva twv taéewv PiggyBank kal Account €xouv uedodo
deposit kot OAa avtamokpivovtal otnv kAHon winner .deposit (5)

e Okwdwkac for winner in winners:
winner.deposit (5)

Aetoupyel yla ortolodnmote avtikeiuevo xeL uedodo deposit Ue
apLOUNTKO oploua

— Aev gival yvwoto aro nptv oo uedodo¢ deposit Ja kAnvel.
Eéaptatal amo Tov TUITO TOU QVTIKELUEVOU winner

 [MoAvuoppiouog: n oduvatotnt o0 KwWOLKOC vo EXEL  OLOPOPETIKNA
OUUTTEPLPOPA (OITOTEAECU) XPNOLUOTTOLWVTOC OVTIKEIUEVO OLAPOPETLKWV
TUTTWV



Interfaces

YAormoinon nou 6gv xpnoLpomolei ToAv popPpLopO:
winners = [Account ('Luke'), PiggyBank/() ]
for winner in winners:

Account.deposit (winner, 5)

5
Traceback (most recent call last):
File "<stdin>", line 2, in <module>
File "lec defs.py", line 16, 1n deposit
self.balance = self.balance + amount
AttributeError: 'PiggyBank' object has no attribute 'balance'

— Ta voL AELTOUPYNOEL CWOTA O TTOAULOPPLOUOC Bal TIPETEL VOl
avapEPOUAOTE O€ LOLOTNTEC LECW OTIYULOTUTTWVY — OXL LECW TAEEWV



[eVIKEC (generic) ouvapTNOELC



[EVLKEC OUVAPTINOELCG

* Tevikég (generic) : prtopouv va bexBouv opiouato TToOAAWV SLobopPETIKWY
TUTMWV

* MapAdelypo EVOWHATWHEVNG oLUVAPTNONG St r:

str(5)

15
from datetime import date
today = date (2023, 12, 12)
str (today)

'2023-12-12"
str (max)

'<built-in function max>'



[EVLKEC OUVAPTINOELCG

* [MwcyvwpilelttLBa eniotpePel n str ya kKABe TUTO dedoUEVOU; yLa TUTTOUG
miov Ba dnuioupynBouv oto pEANOVY;

* AUon: interfaces koL message passing
— OMAa ta avtikeipeva dlaBetovy tn uedodbo  str
* OAeg oL tatels kAnpovououv tnv taén object n omnoia Slabtel Tn uedodo

str

(5).__str__ ()
15

today. str ()
'2022-1-28"

max. str ()
'<built-in function max>'

— Houvaptnon str kalel tn pedodo (oteAveL urjvupa)  str  oto
QVTIKEIUEVO TOU 0pIOUATOC TNG
* H TN emotpodng tng str umoloyiletal anod To aVTIKEUEVO TOU 0pIOUATOC



[EVLKEC OUVAPTINOELCG

e Evdelktiki vAomoinon str

def mystr (a):

return a. str ()

e XpnoomoLeil ToAuuoppLouo



[EVLKEC OUVAPTINOELCG

a = Account ('Luke')
str(a)
'< main_ .Account object at 0x10cab85c0>'

*  [lw¢ pumopoUpe va eEELOLKEVCOUE TOV TPOTIO epdaviong evoc Aoyaplacpou;
class Account? (Account) :
def str (self):
return 'Holder: {0}, balance: {1l}'.format (self.holder, \
self.balance)
a = Account2 ('Luke"')
a. str ()
'Holder: Luke, balance: 0
str(a)
'Holder: Luke, balance: 0'
print (a)
Holder: Luke, balance: O



[EVLKEC OUVAPTNOELC

OL YEVIKEC OCUVOPTHOELC EVOWMOATWVOUV VEOUC TUTIOUG Sedopévwy og ndN
UTTAPXOU OEC AELTOUPYIEC (Y, print)

AM\EG YEVIKEC OUVOPTAOELG: 1len, repr, ...

O véoc TUmoc dedopevwy apkel va uUAomtoloeL TNV Lotk ueGodo tn¢
Python Tou avTLOTOL(EL OTN YEVLKA oUVAPTNON



[EVLKEC OUVAPTNOELC

ElSLkeg uedodot tng Python: cuvaptnoelg  <évouo>  OLOTIOLEG
KaAouvtall amo tov dleppunveutn tng Python oe eldkeg mepumtwoelC

— Mégobot  init , str , len ,
str(95)

'5'
(5) . str ()

'5'

len('hello world')
11
'hello world'. len ()

11



[EVLKEC OUVAPTINOELCG

EldkEC uedodol mMou avTLOTOLXOUV OE TEAEOTEC
'hello world'|[6]

'w

'hello world'. getitem (6)
V!

5+ 2
.

(5) add  (2)
7

5 * 2
10

(5) mul  (2)
10

Yriapxouv avtiotolyeg eOIKEC uedodot yia OAou¢ toug teAeotec Tng Python



[EVLKEC OUVAPTINOELCG

* OpLopog tumou dedopévou R1tos MOV aAvamopLOTA pNToUC

print (Ritos (1, 2) + Ritos (3, 4))
5/4

Ritos (1, 2) * Ritos (3, 4)
Ritos (3, 8)



[EVLKEC OUVAPTNOELC

class Ritos:
def init (self, a, p):
from math import gcd
g = gcd(a, p)
self.a =a // g
self.p =p // g
def add (self, r):
a = self.a * r.p + self.p * r.a
p = self.p * r.d
return Ritos(a, p)
def mul (self, r):
return Ritos(self.a * r.a, self.p * r.p)
def  str (self):
return f'{self.a}/{self.p}"’
def  repr (self):

return f'Ritos({self.a}, {self.p})’



MNoapadetypa: poAot



Napadeypa: poloi

* Onwc e KABE MPoypALATLOTIKA TEXVLKA, avalnTtoU e uTtoAoyLlopoUg Kol
dedopéva mou emavoAapBavovtol WoTe VoL 0ploOUUE TLC KATAAANAEC
T(POYPOLULLATLOTIKEG adalpEoELS (avTikeiueva)

* 'Eva poAoi amoteAeital ano petpntec wpwv (hr), Aemtwv (min) ka
devtepolEnmtwy (sec)
— KdBe petpntng £XEL Kot apOuntikn Tun (katdotaon)
— H TR avéavetal kata pa povada
— O petpntng undeviletal otav GTACEL PLOL OVWTOTN TIUA
— O unbeviouoc eTidhEPEL AVENCN TOU APLOTEPOU LLETPNTH



Napadeypa: poloi

e Tdaén Counter: oTYULOTUTIO OLVATIOPLOTOUV UETPNTEC

class Counter:

def

_init (self, value, res, next = None):
self.value = value
self.res = res

self.next = next

def advance (self) :

def

o

self.value = (self.value + 1) % self.res
if self.value == 0 and self.next != None:
self.next.advance ()

str (self) :

return str(self.value)



Napadeypa: poloi

Taén Clock: oTYULOTUTIOL QVATTOPLOTOUV POAOL

class Clock:

def init (self, h, m, s):
self.hr = Counter(h, 24)
self.min = Counter(m, 60, self.hr)
self.sec = Counter(s, 60, self.min)

def tick(self) :

self.sec.advance ()
def str (self) :

return f'{self.hr}:{self.min}: {self.sec}'



Napadeypa: poloi

* Edappuoyn mou xpnolomnolel poAoi

def run(clock):
from time import sleep
while True:
print (clock, end = '\r')
sleep (1)
clock.tick ()

run(Clock (23, 59, 50))



Napadeypa: poloi

e BeAtiwon 1: poAol pe dSupridlouc PETPNTEC

class TwoDigitCounter (Counter) :
def str (self):

return str(self.value // 10) + str(self.value % 10)

class Clock2 (Clock) :
def init (self, h, m, s):
self.hr = TwoDigitCounter (h, 24)

self.min

TwoDigitCounter (m, 60, self.hr)

self.sec = TwoDigitCounter(s, 60, self.min)

run(Clock2 (23, 59, 50))



Napadeypa: poloi

BeAtiwon 2: poAdL 01OV 0 TUTIOC TWV UETPNTWV ELVaL TIAPAULETPOC TOU
KOTOALOKEV OO TN

class ClockX (Clock):

def init (self, h, m, s, X = Counter):
self.hr = X(h, 24)
self.min = X(m, 60, self.hr)

self.sec = X(s, 60, self.min)

run (ClockX (23, 59, 50, TwoDigitCounter))



Napadeypa: poloi

e Eméxtoon: poAoi pe dSuadika Pnoia

class BinaryCounter (Counter) :
def str (self):

return '0' * (6-self.value.bit length()-(self.value == 0)) \
+ bin(self.value) [2:]

run (ClockX (23, 59, 50, BinaryCounter))



	Slide 1: Εισαγωγή στον Προγ/μό Υπολογιστών
	Slide 2: Περιεχόμενα
	Slide 8: Αντικείμενα και τάξεις
	Slide 11: Αντικειμενοστραφής προγραμματισμός
	Slide 12: Τάξεις
	Slide 14: Τάξεις
	Slide 15: Τάξεις και αντικείμενα
	Slide 16: Τάξεις και αντικείμενα
	Slide 17: Τάξεις και αντικείμενα
	Slide 18: Τάξεις και αντικείμενα
	Slide 19: Ορισμός τάξεων
	Slide 20: Ορισμός τάξεων
	Slide 22: Ορισμός τάξεων
	Slide 23: Ορισμός τάξεων
	Slide 24: Ορισμός τάξεων
	Slide 26: Ορισμός τάξεων
	Slide 28: Ορισμός τάξεων
	Slide 30: Ορισμός τάξεων
	Slide 31: Ορισμός τάξεων
	Slide 32: Ορισμός τάξεων
	Slide 34: Εκφράσεις με τελεία (dot expressions)
	Slide 35: Εκφράσεις με τελεία
	Slide 37: Συναρτήσεις και μέθοδοι
	Slide 38: Συναρτήσεις και μέθοδοι
	Slide 39: Συμβάσεις ονομάτων στην Python
	Slide 41: Ιδιότητες τάξης
	Slide 42: Ιδιότητες τάξης
	Slide 43: Ιδιότητες τάξης
	Slide 44: Ιδιότητες τάξης
	Slide 46: Ιδιότητες τάξης
	Slide 47: Ιδιότητες τάξης
	Slide 48: Ιδιότητες τάξης
	Slide 49: Ιδιότητες τάξης
	Slide 50: Ιδιότητες τάξης
	Slide 51: Ιδιότητες τάξης
	Slide 52: Ιδιότητες τάξης
	Slide 53: Ιδιότητες τάξης
	Slide 54: Ιδιότητες τάξης
	Slide 55: Ιδιότητες τάξης
	Slide 56: Κληρονομικότητα
	Slide 59: Κληρονομικότητα
	Slide 60: Κληρονομικότητα
	Slide 61: Κληρονομικότητα
	Slide 63: Κληρονομικότητα
	Slide 65: Κληρονομικότητα
	Slide 66: Interfaces
	Slide 67: Interfaces
	Slide 68: Interfaces
	Slide 69: Interfaces
	Slide 74: Γενικές (generic) συναρτήσεις
	Slide 75: Γενικές συναρτήσεις
	Slide 76: Γενικές συναρτήσεις
	Slide 77: Γενικές συναρτήσεις
	Slide 78: Γενικές συναρτήσεις
	Slide 80: Γενικές συναρτήσεις
	Slide 81: Γενικές συναρτήσεις
	Slide 83: Γενικές συναρτήσεις
	Slide 84: Γενικές συναρτήσεις
	Slide 85: Γενικές συναρτήσεις
	Slide 86: Παράδειγμα: ρολόϊ
	Slide 89: Παράδειγμα: ρολόϊ
	Slide 90: Παράδειγμα: ρολόϊ
	Slide 91: Παράδειγμα: ρολόϊ
	Slide 92: Παράδειγμα: ρολόϊ
	Slide 93: Παράδειγμα: ρολόϊ
	Slide 94: Παράδειγμα: ρολόϊ
	Slide 95: Παράδειγμα: ρολόϊ

