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Python

= H Python énuioupynBnke to 1990

= O KUPLOG O0TOXOC TNG ELvVOL N VOLYVWOLHOTNTA TOU KWOLKA TNC KAl N
E€UKOALa Xpriong tnc.

x  EXELTIOAEC BLBALOOAKEG rTOU SLeUKOAUVOULV LOLALTEPA OLPKETEC

ouvnBLoUEVEC EpyaOLEC

= Kot yla tnv taxvtnta ekpadnong tng

Mnyn: Bikutaidela

@ python’




Python — Avolkto Noylouiko

= H Python avamntuocostal w¢ avolytd AoYyLOULKO

= H Slaxeiplon tnc yivetol amod tov pn KEPSOGKOTILKO OPYOLVIOUO
Python Software Foundation

x O KwoLKkac dLavepetal pe tnv adela Python Software Foundation
License n omolia eivat cuppatr pe tnv GPL.

@ python’




Python — Avolkto Noylouiko

x O Kwokac davepetal pe tnv adela Python Software Foundation
License n omnolia eivat cupPoatn pe tnv GPL. OL xprioTEC UITOPOUV:

= VOLTPEEOUV EVa MIPOYPOULLA VIO OTtOLOSATIOTE AOYO.

= VO LEAETNIOOULV TN AELTOUPYLO EVOC TIPOYPAULLATOC KOLL VOL TO
TPOTIOTIOL|COUV

= va Slaveipouv avtiypada Tou IMPoypAUaTOC ETOL WOTE Va
BonBrnoouv tov nAnciov

= VO BEATIWOOUV TO TIPOYPOAULLA KOLL VO TIPOCTPEPOUV TIC BEATIWOELC
OTO KOWO, £ToL WOoTe va wdeAnBbeil oAOKANPN N KowoTNTA

@ python’




Python ©

® 10 OVOMA TNG YAWOOOC TIPOEPXETAL ATLO TNV OUAS A AYYAWV KW LKWV
Movtu MNatbov.

@ python’




"

Exboosic tn¢c Python

ApxLKd, n Python Atav yAwooa cevapiwy mou XpNOLUOTIOLOUVTAY OTO
AELTOUPYLKO cuotnuo Amoeba, tkavn Kot ylol KAOELG CUOTHLATOC.

H Python 2.0 kukAodopnoe to 2000

To 2008 kukAodopnoe n €kdoon 3.0. MoAAG armod ta Katvoupyla
XOPOKTNPLOTIKA AUTH G TNG €kdoonc €xouv petadepBel otic ekdOOELC
2.6 Kal 2.7 ov €ival mpo¢ ta niow cupPatec.

H Python 3 elval lotoplkd N mMPwWTnN YAWooo TTPOYPAULLATIOMOU TTOU
OTTALEL TNV TIPOC T TIIOW CUPATOTNTA LLE TIPONYOUUEVEC EKOOOELC

@ python’




Python Aitepunvevtnc n Metawpaotnc?

OLyAwooecg dev gival oute SlepunveUTEC OUTE ETADPAOTEC

OL YAwooec amAd mePLypAdouV KOVOVEC LLE TOUC OTIOLOUC UTTOPOUE
vVa «CUVEVVONBOUUE» UE TOV UTTOAOYLOTNA

O tpomno¢ petddppaonc Kwdka og YAwooo LNXOVAS UITopEel va
Slaxwplotel pe faon tic SU0 AUTEC TEXVOAOYLEC

H xpuon Topn OpwC o€ cUYXPOVEC YAWOOEC BplokeTal KAmou
avapeoa otic SUo plhoocodiec, EKUETAANEVOUEVEC T
TTAEOVEKTH AT TLC KAOE piac amo auTEC

@ python’




Python Aitepunvevtnc n Metawpaotnc?

= KaBe vlomoinon tn¢ Python cuvodeletal kat amod evav SLEpnVeLTH

= OTaV €va KwOLKAG yivetal import (??7?) napayetal bytecode yia pia
£LKOVLKN pnxowvn tng Python, o kwdikag autog amobnkevetal oto

Sdloko ka 6ev Eavapetadppaletal, mopa otav Eavayivel import

= AN o bytecode dgv giva yAwooa pnyovig, ivat aveédptnto amno

TO UALKO OTO Omolo TpEXEL

@ python’




Python Aitepunvevtnc n Metawpaotnc?

Yriapxouv emnion¢ uAomotioelg tn¢ Python mou akoAouBoulv tnv
MPOKTLKA just-in-time compilation

H petddpoaon yivetal o Xpovo eKTEAEONC, OXL Vwplitepa

O kwdkoc mou Ba apaxbeil pmopel va amoOnkevtel oto dioko €10l
WOTE VAL KNV €lval amapaitnto va petadpaotel TaAL Otav eKTEAEOTEL

@ python’




Python

n Python sivaw e€atpetikad dnpodpAic yYAwooo mpoypappatiopol
LUItopeic va KAavelg eDKoAa Kat yprRyopa avamntuén epappoywyv
Elval tnc plhooodiog Tou avolKToU KWKo

gxeL avantuxBel n6n moAUL Aoylopiko o Python

YriapxeL peyaAog aplBuoc amno dtabcoipec BUBALOOAKEC

LUITOPEL KAVELC val TN XPNOLUOTIOLNOEL WS YAwooa dtadikaotakou 1) Ko
OLVTLKELULEVOOTPEDOUC TPOYPOLULLLOTLONOU

@ python’




Atadpaotikoc Alepunveutng

>>> print("Hello, world!“)
Hello, world!

>>> 2+2

4

>>>1/2

0.5

>>>4/2

2.0

@ python’




Aképatot kat lMpayuatikoi

OuapBuoi 3 kaw 5 eiva aképautod.

OuaptBuoti 3.5 kat 5.0 eivan apLOpot Kivntig utodLaeToANC.

o

o

>>>1//2

0 (akEpata dlaipeon)
>>>1.0//2.0

0.0

>>>1.0//2

0.0

@ python’




Awaipeon kat YrtoAouro

>>>10%3

1 (utoAouro Slaipeong)
>>>2.75/0.5

5.5

>>>2.75//0.5

5.0

>>>2.75%0.5

0.25

@ python’




YYwon o Avvaun

>>>2**3

8 (YyYwon og duvapun)
>>>-3%%)

-9

>>>(-3)**2

9

@ python’




Aplountika Zuotnuato

AF oto dekaefadiko cuotnpa loovtal pe 10¥16+15=175 oto HekadIko
x  >>>0xAF

x 175

10 oto oktadiko cvotnpa toovtal pe 1*8+0=8 oto dekadiko cvuoTnHA
x >>>0010

s 3

@ python’




MetaBAntec

>>>x=3 (amodoon TLHAC)
>>>x*2

6

>>>3%2

6

>>>print(3*2)

6

@ python’




Input

>>>input(“How old are you? “)
How old are you? 42

'42’

>>>x=input(“x: “)

X: 34

@ python’




Input

>>>x=int(input(“x: “))
X: 34
>>>y=float(input(“y: “))
y: 42

>>>print(x*y)

1428.0

@ python’




Zuvaptnoelc

>>>2%*3

3

>>>pow(2,3)

3
>>>10+pow(2,3*5)/3.0
10932.666666666666
>>>abs(-10)

10

>>>round(3.8)

. @ python’




Modules

To “math” eivat module.
x >>>import math
= >>>math.floor(3.8)

s 3

Mrmopw va ELoayayw CUYKEKPLUEVEC CUVAPTAOELC Ao Eéva module:
x >>>from math import sqrt
x  >>>sqrt(9)

@ python’

= 3.0




Muwyadikoi aptduoi

w >>>sqrt(-1)

= Traceback (most recent call last):
File "<pyshell#74>", line 1, in <module>
sqrt(-1)

ValueError: math domain error

@ python’




Muwyadikoi aptduoi

>>>import cmath
>>>cmath.sqrt(-1)
1j
>>>(1+3))*(9+4j)

(-3+31))

@ python’




AApapiduntika (strings)

Mova kat StmAd eLoaywylka eivat to idLo

"

>>>"Hello, world!”
‘Hello, worldV’
>>>"Let’s go!”
“Let’s go!”
EVOAAQKTLKA:
>>>'Let\’s go!’

“Let’s go!”

@ python’




JUVEvwon aApaptduntikwv

>>> “Hello, ” + “world!”
‘Hello, worldV’

EVOAANOKTLKAL:

” u ”
!

>>> “Hello, ” “world
>>>x="“Hello, ”
>>>y=“world!”
>>>X+Y

‘Hello, world/’

@ python’




Aouéc bebousgvwy

OL Baoikéc bopecg Sedopevwy otnv Python ival ot akoAouBiec
(sequences).

Ta kKUpLa €l6N akoAouBLwv gLval ot:
= Alotec (lists)

= MAewadec (tuples)

H Baowkn touc Stadopad eivat 0tL ol Aloteg umopouv va petafAnbouv
EVW oL TIAELAOEC OXL.

Ta aAdoaplOuntika (strings) eival emiong akoAouBiec.

@ python’




Niotec

Eotw OtL B€Aou e va dpTidéouvpe pia Baon dedopévwy ou va
neptAapfavel ovopota Kot NALKLEC.

>>>george=[Tiwpyoc Mavic’, 42]
>>>peter=[‘MNetpoc MamadonovAoc’, 50]
>>>database=[george, peter]
>>>database

[[‘Twpyoc Mavnic’, 42], ['Métpoc NanadomouvAoc’, 50]]

@ python’




Aciktec 9€onc (indexing)

>>>greeting="Hello’

>>>greeting[0]

‘y

O akoAouBiec otnv Python £ekivouv ano to otowxeio 0.
>>>greeting[-1]

‘o’

ApvnTLKOC Selktne B€onc petpael amo ta deLa.
>>>Hello’[1]

()

e

@ python’




Aciktec 9€onc (indexing)

= >>>fourth =input('Year: ')[3]
= Year: 2005
x >>>fourth

» I5|

@ python’




Slicing

>>>numbers=[1, 2, 3,4,5,6,7,8,9, 10]
>>>numbers[3:6]
[4, 5, 6]

O mpwTtoC apLlOpoc eival o Seiktng B€onNG TOL MPWTOU OTOLXEIOU, EVW
deltepoc aplOuoc eival o eiktng BEonC TOL EMOUEVOU CTOLXELOU
aro to teAevtaio mou BEAoupe va cupTtepAABOULE.

>>>numbers[0:1]

1]
@ python’




Slicing

>>>numbers=[1, 2, 3,4,5,6,7,8,9, 10]

Av HETPOW Ta oTOoLXELQ OO Ta Oe€Ld:
>>>numbers[-3:-1]

8, 9]

Etol Sev umopw va MPooTeAAowW TO TEAEUTOLO OTOLXELO:

>>>numbers[-3:0]

[]

@ python’




Slicing

Mropw va KAvVw To £ENC:
>>>numbers[-3:]

[8, 9, 10]

Entionc:

>>>numbers|:3]

[1, 2, 3]

>>>numbers|:]

[1I 2) 3' 4I 5) 6) 7) 8[ 9I 10]

@ python’




Bnuo

>>>numbers[0:10:1]

[1, 2,3,4,5,6,7,8,9, 10]
>>>numbers[0:10:2]
[1,3,5,7,9]
>>>numbers[3:6:3]

4]

>>>numbers|::4]

[1,5, 9]

@ python’




Apvntiko Bnua

>>>numbers=[1, 2, 3,4,5,6, 7,8, 9, 10]

>>>numbers[8:3:-1]
[9, 8, 7, 6, 5]
>>>numbers[10:0:-2]
[10, 8, 6, 4, 2]
>>>numbers[0:10:-2]
[]

>>>numbers|::-2]
[10, 8, 6, 4, 2]
>>>numbers[5::-2]
[6, 4, 2]
>>>numbers|[:5:-2]
[10, 8]

@ python’




Mpoodeon akoAovtiwv

>>>[1, 2,3]+[4,5, 6]
[1,2,3,4,5, 6]
>>>'Hello, ‘ + ‘world!’
‘Hello, world’
>>>(1, 2, 3] + ‘world!’
Traceback (most recent call last):
File "<pyshell#31>", line 1, in <module>
[1, 2, 3] + 'world!"

@ python’

TypeError: can only concatenate list (not "str") to list




MoAAarAaotlaocuoc

>>>"python’ * 5
'‘pythonpythonpythonpythonpython’
>>>[42] * 10

(42,42, 42,42, 42,42, 42,42, 42, 42]

@ python’




Niotec

@ python’



Adcta Aiota kot None

Adela Alota: []

None: Xpnotuormoleital otav 0€Aovpe pia Atota m.y. pe 10 otolxeia
aAAa bev €xoupe akOpa ovaBEoEL TIMEC:

>>>sequence = [None] * 10
>>>sequence

[None, None, None, None, None, None, None, None, None, None]

@ python’




I6iotnTa Tou puEAouc

>>>permissions=rw’

>>>’W’ in permissions
True

>>>"x" in permissions

False

Ot True kot False eivatl Boolean tipéc:
= True: AAnB&c
= False: Weudec

@ python’




I6i0tnTa TOU UEAOUC

>>>users = [xpnotngl’, xpnotng3’, xpnotnc9’]
>>> input('Enter your user name: ') in users
Enter your user name: mlh

True

>>> subject = 'SSS 111 SSS!

>>>'SSS' in subject

True

@ python’




napadeon

>>> X

[1,5,4,7,8,9]

>>>y

[7,8,9]

>>> X+y
[1,5,4,7,8,9,7,8,9]
>>> a=x+y

>>> 3
[1,5,4,7,8,9,7,8,9]
>>> X

[1,5,4,7,8,9]

>>>y

[7, 8, 9]

@ python’




n ouvaptnon list

dnuloupyia Alotog
>>> |ist ("Hello')
[IHl) |e|’ III' III’ IOI]

>>>

>>> x=list('Hello")
>>> X

[lHl) |e|’ III’ IIl, IOI]

@ python’

>>>




min, max, len

>>>x=[3,5,2,8,7]
>>> min(x)

2

>>> max(x)

8

>>> len(x)

5

>>>

@ python’




tpontoroinon otolxeiwv Aiotoc

>>> x=[1,2,3]
>>> X

[1, 2, 3]

>>> x[2]=-1
>>> X

[1, 2, -1]

>>>

@ python’




oLaypapn orolxeiwyv Aiotoc

>>> x=[1,2,3]
>>> del x[1]
>>> X

[1, 3]

>>> del x[0]
>>> del x[0]
>>> X

[]

>>>

@ python’




QVTIKATAOTOON MEPOUC AloTAC

>>> list = [1,2,3,4,5,6]

>>> list[3:]=[7,8,9]

>>> |ist

[1,2,3,7,8,9]

>>> list[1:2]=[10,11,12,13]
>>> |ist

[1,10,11,12,13,3,7,8,9]

@ python’




QVTIKATAOTOON MEPOUC AloTAC

>>> |ist[1:1]=[20,21,22]

>>> |ist

[1, 20, 21,22,10,11,12,13,3,7,8, 9]
>>> list[4:]=[]

>>> |ist

[1, 20, 21, 22]

>>>

@ python’




append

>>> st =[1, 2, 3]
>>> [st.append(4)

>>> |st

[1,2,3,4]

@ python’




count

>>> ['to’, 'be’, 'or', 'not’, 'to', 'be'].count('to’)
2

>>>x=1[1,2],1,1,[2,1,[1, 2]]]

>>> x.count(1)

2

>>> x.count([1, 2])

1

@ python’




index

>>>a=[1,5,4,7,8,9,7,8,9,]
>>> a.index(7)

3

>>> a.index(9)

5

@ python’




insert

>>>a=[1,5,4,7,8,9,7,8,9,-1]
>>>

>>> a.insert(2,10)

>>> 3

[11 5) 10) 4; 7; 8) 9; 7) 81 9; -1]

@ python’




pop

>>>a=[1,5,10,4,7,8,9,7,8,9, -1]
>>> a.pop()

-1

>>> 3
[1,5,10,4,7,8,9,7,8,9]
>>> a.pop(0)

1

>>> 3
[5,10,4,7,8,9,7,8,9]
>>> a.pop(2)

4

>>> 3

5,10,7,8,9,7,8,9] A pgthon"’




remove

>>> 3
[5,10,7,8,9,7,8,9]
>>>

>>> a.remove(9)

>>> 3

[5,10,7,8,7,8,9]

@ python’




reverse

>>>x =[1, 2, 3] x >>>x=[1,2,3]
>>> x.reverse() = >>> list(reversed(x))
>>> X B [3r 2/ 1]

. S>> X
3,2, 1]

= [1,2,3]



extend

>>>a=[1,2,3]
>>>Db =[4,5, 6]
>>> g.extend(b)

>>> g

[1I 2) 3) 4) 5I 6]

>>>a =1, 2, 3]
>>>b=1[4,5, 6]
>>>a+b
[1,2,3,4,5, 6]
>>> 3

[1, 2, 3]



sort

>>>x=[4,6,2,1,7,9]
>>> Xx.sort()

>>> X

[1,2,4,6,7,9]

>>>x =14, 6,2,1,7, 9]
>>>y = X.s071()
>35> print (y)

@ python’

None




sort

>>>x=1[4,6,2,1,7,9]
>>>y = X[:]
>>>y.sort()

>>> X

[4,6,2,1,7,9]

>>>y

[1,2,4,6,7,9]

@ python’




sort

>>>y =X
>>>y.sort()
>>> X
[1,2,4,6,7,9]
>>>y

[1,2,4,6,7,9]

@ python’




sort

>>>x=1[4,6,2,1,7,9]
>>>y = sorted(x)

>>> X

[4,6,2,1,7,9]

>>>y

[1,2,4,6,7,9]

@ python’




MAswadec

@ python’



MAswadec

OL mAeLddec dSnpuouvpyouvtol Kol SV TPOTIOTIOLOUVTOL OTN CUVEXELL

>>>1,2,3

(1,2, 3)

>>> ()

0
@ python’




Anutoupyia aro ouvvaptnon

>>> tuple([1, 2, 3])
(1, 2, 3)

>>> tuple(‘abc')

>>> tuple((1, 2, 3))

(1,2, 3)

@ python’




Neltoupyiec o€ uia mAsada

>>x=1,2,3
>>> x[1]

2

>>> x[0:2]

(1, 2)

@ python’




Xpnowotnta ?

x Oa pnopoUoaE va Xpnotpomnolovoape Kot Alotec avtl TG TAsLAdEC

» Karmoleg Aettoupyiec Opwc mou Ba Soupe apyoTePA TLG
XPNOLUOTIOLOUV

@ python’




Neéika

@ python’



Neéika

XPNOLUOTIOLOUV KAELSLA Kol OXL ATTAOUC SELKTEC

n avalntnon Baoiletol ota KAELOLA, TaL oTtolal elvorl TAELAOEC

TLX.
phonebook =

{AAikn': '2341', ‘Mmnetu': '9102', ‘ZeoiN': '3258'}

@ python’




Zuvaptnon dict

>>> items = [('name’, Twwpyoc'), (‘age’, 42)]
>>> d = dict(items)

>>> d

{'age': 42, 'name": Twpyog'}

>>> d['name']

Twpyoc’

N

d = dict(hame=Twpyoc', age=42)

>>> d

{'age': 42, 'name": Twpyog'}

@ python’




Baotlkec NetToupyieC

>>> X =[]

>>> x[42] = ‘teoT’

Traceback (most recent call last):

File "<stdin>", line 1, in ?

IndexError: list assignment index out of range
>>>x = {}

>>> x[42] = ‘teoT’

>>> X

@ python’

{42: ‘teot'}




clear

>>>d = {}

>>> d['name'] = Twpyoc'

>>> d['age'] =42

>>> d

{'age': 42, 'name": Twwpyoc'}
>>> returned_value = d.clear()
>>> d

{}

>>> print (returned_value)

None

@ python’




fromkeys

>>> {}.fromkeys(['name’, 'age'])

{'age': None, 'name': None}

>>> dict.fromkeys(['name’, 'age'])

{'age': None, 'name': None}

>>> dict.fromkeys(['name’, 'age'], '(unknown)')

{'age': '(unknown)', 'name': (unknown)'}

@ python’




get

>>>d = {}
>>> print (d['name'])

Traceback (most recent call
last):

File "<stdin>", line 1, in ?

KeyError: 'name’

>>> print (d.get('name'))

None

>>> d.get('name’, 'N/A")
‘N/A’

>>> d['name'] = 'Eric'
>>> d.get('name’)

'Eric’



has_key

>>>d ={}

>>> d.has_key('name’)
0

>>> d['name'] = "Eric’
>>> d.has_key('name’)

1

@ python’




items

>>> d = {'title': 'Python Web Site', 'url": 'http://www.python.org',
'spam': 0}

>>> d.items()

[(‘url', 'http://www.python.org'), ('spam’, 0), ('title', 'Python Web
Site')]

@ python’




pop

>>>d={'x":1,'y": 2}
>>> d.pop('x')

1

>>> d

{y" 2}
>>>d={'x"11,"y": 2}
>>> d.pop('x')

1

>>>

fy': 2) @ python’




popitem

>>>d

{'url": 'http://www.python.org', 'spam': 0, 'title': 'Python Web Site'}
>>> d.popitem()

('url', 'http://www.python.org') Tuyaio

>>> d

{'spam': 0, 'title": 'Python Web Site'}

@ python’




update

>>>d = {

'title': 'Python Web Site',

'url': 'http://www.python.org',

‘changed': 'Mar 14 22:09:15 MET 2005’

}

>>> x = {'title": 'Python Language Website'}
>>> d.update(x)

>>> d

{'url": 'http://www.python.org', 'changed': 'Mar 14 22:09:15 MET
2005, 'title': 'Python Language Website'} ﬁ pgthon




Aouec EAEyyou

@ python’



MrtAok Kok

Eva prAok Kwdika eival pia opada evtoAwv n omoia Ba ekteAeoTel
av pio ouvOnkn eivat aAnBnic n Ba ekteAeotel moAAEC PpopEc (Bpo)oc)

2tnv Python, to pmAok dnpoupyeitol ypadovtag To aviioTol o LEPOC
Tou Kwdka og ecoxn (Balovtag Saotripata Unpoota).

Mpotelvovtal TEooepa SLaoTr AT,

@ python’




MrtAok Kok

thisis aline

this is another line:
this is another block
continuing the same block
the last line of this block

phew, there we escaped the inner block

H apxn Tou pmAok opilletol Ye «:»

@ python’




Zuvinkec

Elxyope pAnoet ywo Boolean tLuéc.

True, False

2tnv Python, ol mapakdtw TIpEC Bewpouvtal Looduvapec pe False:
False None 0 "" () [] {}

Ornowadnmote AAAN T Bewpeital tooduvaun pe True.

@ python’




True kot False

Baolka, True onpaivet 1 kat False onuaivel O.
>>> True

True

>>> False

False

>>> True ==

True

>>> False ==

True

>>> True + False + 42
43

@ python’




Turtoc bool

Ot tiuég True ko False avkouv otov tuTo bool.
bool('l think, therefore | am')

True

>>> bool(42)

True

>>> bool(")

False

>>> bool(0)

@ python’

False




H evtoAn if

= name = input('What is your name? ')
= if name.endswith('Gumby'):

# print('Hello, Mr. Gumby‘)

@ python’




elif kat else

num = eval(input('Enter a number: ')
if num > 0:

print('The number is positive')
elif num <0:

print('The number is negative')
else:

print('The number is zero')

@ python’




QwAlaoueva uniok

name = input('What is your name? ')
if name.endswith('Gumby'):
if name.startswith('Mr."):
print('Hello, Mr. Gumby')
elif name.startswith('Mrs."):
print('Hello, Mrs. Gumby"')
else:
print('Hello, Gumby"')
else:

print(‘'Hello, stranger’)

@ python’




TeAeoTEC OUYKPLONC

X==Yy TO X LOOUTOL UE TOY.

X<y  TO X ELvVOL ULKPOTEPO ATIO TO Y.

X>Yy  TO X Elvol HEYOAUTEPO ATTO TO Y.
X>=y TO X €lval peyaAvtepo ) loo amod toy.
X<=y TO X €lval LKpOTEPO I (0O Ao TO .
x!=y toxelvaldladopo tou y.

Xisy XKoLy €lval to i8lo avtikeipevo.

X is not y x koL y eival SLapopPETIKA AVTIKELUEVAL.

Xiny 1o X €lval pEAog tnG akoAoubBiag y.

X not in y to x dev eival pEAog tng akoAoubioag y.

@ python’




TeAeoTEC OUYKPLONC

>>> "foo" == "foo"
True
>>> "foo" == "bar"
False

>>> llfooll - llfooll

SyntaxError: can't assign to literal

@ python’




O teAeotnc is (teAeotnc tavtotnToc)

>>>x=y=[1,2,3]

>>>7 =1, 2, 3]
>>>X ==Yy
True

>>> X ==7
True

>>> X isy

True

>>> XS z

False A pgthOﬂ




"

O teAeotncin

name = input('What is your name? ')
if 's'in name:

print('Your name contains the letter "s".)
else:

print('Your name does not contain the letter "s"./)

@ python’




2UyKkplon aA@aptduntikwy Kol
akoAouvtwv

>>> llalphall < llbetall

True
[1,2] <[2, 1]

True

@ python’




Boolean teAeotéc

number = int(input(‘Awoe pou aplBuo avaueoa oto 1 katto 10: "))
if number <= 10:
if number >=1:
print Zwota!’
else:
print ‘AaBoc!’
else:

print ‘AaBoc!’

@ python’




Boolean teAeotéc

KaAUtepa:
number = int(input(' Awoe pov aplBuo avapeoca oto 1 kot to 10: "))
if number <= 10 and number >=1:
print ‘Zwota!'
else:

print ‘AdBoc!’

Akopa KaAUtepa:
if 1<=number<=10: ...

@ python’




Boolean teAeotéc

= and, or, not 600 oAUTAoKka BEAoU e

= if ((cash > price) or customer_has_good_credit) and not
out_of stock:

give_goods()

@ python’




O Bpoyxoc while

x=1
while x <= 100:
print(x)

x+=1

name ="
while not name:
name = input('Please enter your name: ')

print('Hello, %s!" % name)

@ python’




O Bpoyxoc for

words = ['this', 'is', 'an’, 'ex’, 'parrot’]
for word in words:

print(word)
numbers =10, 1, 2, 3,4,5,6, 7, 8, 9]

for number in numbers:

print(number)

@ python’




range

= for number in range(1,101):

" print(number)
= >>>list(range(0,10))

» [0,1,2,3,4,5,6,7,8,9]

To bevtepo Oplo dev cupmeplhapBavetal.

@ python’




EntavaAnyeic oe Agéika

d={'x":1,"y":2,'z" 3}
for key in d:
print(key, '‘corresponds to', d[key])

EVOAAOKTLKAL:

d={'x":1,"y":2,'z" 3}
for key, value in d.items():

print(key, 'corresponds to', value)

@ python’




MapaAAnAec emavaAnygeic

= names = [‘anne’, 'beth’, 'george’, 'damon’']
= ages=[12,45,32,102]
= foriinrange(len(names)):

print(namesJi], 'is', ages]i], 'years old")

@ python’




H ocuvaptnon zip

>>>|ist(zip(names,ages))

[(‘anne’, 12), ('beth’, 45), (‘george’, 32), (‘'damon’, 102)]

>>>|ist(zip(range(5), range(100000000)))

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

@ python’




MapaAAnAec enavaAnygeic pe zip

= nhames = ['anne’, 'beth’, 'george’, 'damon’]
= ages=[12,45,32,102]
= for name, age in zip(names, ages):

# print(name, 'is', age, 'years old')

@ python’




Avtikataotaon aA@aptduntikou

for string in strings:
if 'xxx' in string:
index = strings.index(string)

strings[index] = '[censored]’

EVOAAOKTIKA:
index=0
for string in strings:
if 'xxx' in string:
strings[index] = '[censored]'

@ python’

index +=1




reversed kot sorted

>>> sorted([4, 3, 6, 8, 3])

[3,3,4,6, 8]

>>> sorted('Hello, world!")

ey e d e T Y, e, e, Y, twe
>>> |ist(reversed('Hello, world!"))

', dy !, el twe, L ol T T, e, THY
>>> " join(reversed('Hello, world!"))

'Idlrow ,olleH'

@ python’




"

H gvtoAn break

O&Aw va Bpw TO HEYAAUTEPO TEAELO TETPAYWVO HLKpOTEPO TOL 100.

from math import sgrt
for nin range(99, 0, -1):
root = sqrt(n)
if root == int(root):
print(n)

break

H break poc Byadlel €€w amo to Bpoxo

@ python’




"

range ue BAua

>>>|ist(range(99, 0, -1))

[99, 98, 97, 96, 95, 94, 93, 92, 91, 90, 89, 88, 87, 86, 85, 84, 83, 82, 81,
80,79,78,77,76,75,74,73,72,71,70, 69, 68, 67, 66, 65, 64, 63, 62,
61, 60, 59, 58, 57, 56, 55, 54, 53, 52, 51, 50, 49, 48, 47, 46, 45, 44, 43,
42,41, 40, 39, 38, 37, 36, 35, 34, 33, 32, 31, 30, 29, 28, 27, 26, 25, 24,
23,22,21, 20,19, 18,17, 16, 15, 14, 13, 12, 11, 10,9, 8, 7,6, 5, 4, 3, 2,
1]

>>>list(range(0,10,2))

[0,2,4,6,8] e pgthon"’




"

O tSwwuatiouoc while True/break

word = 'dummy'

while word:
word = input('Please enter a word: ')
# do something with the word:

print('The word was ' + word)

XpelalOpaoTe TNV apXLKA TLUn otn word.

@ python’




"

O tSwwuatiouoc while True/break

EVaAAOKTIKA:
word = input('Please enter a word: ')
while word:
# do something with the word:
print('The word was ' + word)

word = input('Please enter a word: ')

@ python’




O tSwwuatiouoc while True/break

= Me xpnion tou while True/break:

= While True:

" word = input('Please enter a word: ')
5 if not word: break

n # do something with the word:

# print('The word was ' + word)

@ python’




"

Xpnon Boolean onuaioc¢

broke_out = False
for x in seq:
do_something(x)
if condition(x):
broke out =True
break
do_something_else(x)
if not broke_out:

print "l didn't break out!"

@ python’




"

"

Xpnon else otn for

from math import sgrt
for nin range(99, 81, -1):
root = sqrt(n)
if root == int(root):
print(n)
break
else:

print("Didn't find it!")

@ python’




Meploootepa yia Aioteg

>>> [x*x for x in range(10)]

[0,1,4,9, 16, 25, 36, 49, 64, 81]

>>> [x*x for x in range(10) if x % 3 == 0]

[0, 9, 36, 81]

>>> [(x, y) for x in range(3) for y in range(3)]

[(0,0),(0,1),(0, 2), (1, 0), (1,1), (1, 2), (2,0), (2, 1), (2, 2)]

@ python’




Meploootepa yia Aioteg

>>> girls = ['alice’, 'bernice’, 'clarice’]
>>> boys = ['chris’, 'arnold’, 'bob']
>>> [b+'+'+g for b in boys for g in girls if b[0] == g[0]]

['chris+clarice’, 'arnold+alice’', 'bob+bernice']

@ python’




H evtoAn pass

Agv kavel timota!
if name == "Ralph":
print 'Welcome!'
elif name =="Enid":
# Not finished yet...
pass
elif name == "Bill Gates":

print 'Access Denied'

@ python’




Moapadeiyuata

@ python’



YYwon o€ duvaun

x = int(input('Dose ti vasi: '))
y = int(input('Dose ti dynami: '))
value =1
foriinrange(0, y):
value *=x

print('%d eis tin %d = %d' % (x, y, value))

@ python’




Mapayovrtiko

ni=1.2-3---n

@ python’



Mapayovtiko evo¢ aptBuou

x = int(input('Dose mou ton arithmo: '))
y=1
foriinrange(1,x+1):

y*=i

print('To paragontiko tou %d einai %d' % (x,y))

@ python’




YrioAoyiouoc¢ Yneiwv akepatouv
apLouUoU

= [opadeypa:
235=2*100+3*10+5
MNpwTto Yndio: 235%10=5
235//10=23

AgVtepo Pnodio:
23%10=3

23//10=2

Tpito Yndio: 2%10=2
2//10=0

@ python’




YrroAoyiouoc adpoiocuatoc Ynwiwv
aKEpaLov aptduou

n = int(input('Dose mou ton arithmo: ')
dsum=0
while n>0:

dsum +=n%10

n//=10

print('To athroisma ton psifion tou arithmou einai %d' % dsum)

@ python’




Mivakec

@ python’



Mivakec

MropoU e va XpNOLUOTIOL)O0UE ALOTEC WG TIVALKEC.
MovodLaotatoc nmivakoc:
A=[1, 2, 3,4, 5]

AdLaotatoc nivakaog:
B=[[1, 2, 3], [4, 5, 6], [7, 8, 9]]

KaBe ypoppun tou nivaka eival pia Atota.

@ python’




ApxLKomoinon nmvaKkwv

= MovodlLaotatoc rivakog
# N=5

=  A=[0]*N

& EVOANQKTIKA:

= A=[0 foriinrange(N)]

Avti yla O prtopoupe va Baloupe kot None.

@ python’




ApXLKOTTOiNON MIVAKWV

AlodLaotatoc mivakog

N=3

pinakas=[[0 for i in range(N)] for i in range(N)]

pinakas
0 pinakas[0][0] | pinakas[O][1] | pinakas[0][2]
1 pinakas[1][0] | pinakas[1][1] | pinakas[1][2]
5 | pinakas[2][0] | pinakas[2][1] | pinakas[2][2]
0 1 2

[Mpoooxn: Eival pinakas(i][j] kai
ox!I pinakasi, j]



Mpoodeon rvakwyv

N=3
A =[[0.0for jin range(N)] foriin range(N)]
B =[[0.0 for jin range(N)] foriin range(N)]
C=[[0.0 forjin range(N)] foriin range(N)]
foriin range(N):
for jin range(N):
Ali][j] = float(input('A[%d][%d]: ' % (i, j)))
foriin range(N):
for jin range(N):

B[i][j] = float(input('B[%d][%d]: ' % (i, j)))

@ python’




Mpoo¥eon mvakwy (cuvexeila)

foriin range(N):
for jin range(N):

CLil[1 = ALIGT + B

foriin range(N):
for jin range(N):
print('C[%d][%d]:%7.2f ' % (i, j, C[i][j]), end = ")

print(")

@ python’




MoAAarAaoiaouoc ritvakwv NxN

C=A-B

Cli, j1= Y. Ali.KIBK, ]

@ python’



MoAAarAaociaouoc¢ mvakwv

N=3
A = [[0.0 for j in range(N)] for i in range(N)]
B = [[0.0 for  in range(N)] for i in range(N)]
C = [[0.0 for j in range(N)] for i in range(N)]
for i in range(N):
for j in range(N):

Ali][j] = float(input(‘'A[%d][%d]: ' % (i, j)))

for i in range(N):

for jin range(N): ﬁ pgthon

B[il[j] = float(input('B[%d][%d]: ' % (i, j)))




MoAAarAaociaouoc¢ nivakwyv (CUVeEXeLa)

foriin range(N):
for jin range(N):
thisElement = 0.0
for kin range(N):
thisElement += A[i][k]*B[k][j]
C[i][j] = thisElement
foriin range(N):
for jin range(N):
print('C[%d][%d]:%7.2f ' % (i, j, C[i][j]), end ="
print(*)

@ python’




AvaoTtpopoc mivaka

N=3
A =[[0.0 for jin range(N)] foriin range(N)]
C=[[0.0 forjin range(N)] foriin range(N)]
foriin range(N):

for jin range(N):

Ali][j] = float(input('A[%d][%d]: ' % (i, j)))

foriin range(N):

for jin range(N):

CLilli] = AL

@ python’




Avaotpopoc rtivaka (ouvexetla)

foriin range(N):
forjin range(N):
print('C[%d][%d]:%7.2f ' % (i, j, C[il[j]), end =")

print("')

@ python’




Zuvaptnoelc

@ python’



Hello world

>>> def helloWorld():

print('Hello World')

>>> helloWorld()
Hello World

>>>

@ python’




Hello world

>>> def hello(name):

return 'Hello, '+name+' !

>>> hello (‘world')
'Hello, world !

>>> hello (‘George')
'Hello, George !

>>>

@ python’




Fibonacci numbers

= fib(0)=1
« fib(1l)=1
= fib(n)=fib(n-1)+fib(n-2)

@ python’




Fibonacci numbers

>>> def fibs(num):
result = [0, 1]
foriin range(num-2):
result.append(result[-2] + result[-1])

return result

>>> fibs(10)

0,1,1,2,3,5,8,13, 21, 34]

@ python’

>>>




Tekunpiwon

>>> def hello(name):
'‘prints hello, a comma and a name following them'

return 'Hello, '+name+' !

>>> hello('George’)

'Hello, George !

>>> hello.__doc__

'prints hello, a comma and a name following them'

@ python’

>>>




Tekunpiwon

>>> from math import sqrt
>>> help(sqrt)

Help on built-in function sgrt in module math:

sgrt(...)

sqrt(x)

Return the square root of x.

@ python’




Kot oav ouvaptnoeic ...

>>> def OK():
print ('OK");
return
print ('???7?');

>>> 0K()
OK

>>> x=0K()
OK

>>> X

>>>

@ python’




Kot oav ouvaptnoeic ...

>>> def OK():
print (‘OK");
return
print ('??7??');

>>> 0K()
OK

2777

>>> x=0K()
OK

2777

>>> X

>>>

@ python’




Mapapetpot

def hello(name):

return 'Hello, '+name+' !

>>> x='George'
>>> hello(x)
'Hello, George !
>>> X

'George’

@ python’




Mapapetpot

def hello(name):
name='123'

return 'Hello, '+name+' !

>>> x='George'
>>> hello(x)
'Hello, 123 I
>>> X

'George’

>>>

@ python’




Mapapetpot

>>> def change(n):

n[0] = 'Mr. Gumby'

>>> names = ['Mrs. Entity', 'Mrs. Thing']
>>> change(names)

>>> names

['Mr. Gumby', 'Mrs. Thing']

@ python’




Mapapetpot

def hello_1(greeting, name):
print '%s, %s!' % (greeting, name)
def hello_2(name, greeting):

print '%s, %s!' % (name, greeting)

>>> hello_1('Hello', 'world’)
Hello, world!
>>> hello_2('Hello', 'world')

Hello, world!

@ python’




Mapapetpot

>>> hello_1(greeting='Hello', name="'world')

Hello, world!

>>> hello_1(name='world', greeting="'Hello")

Hello, world!

The names do, however (as you may have gathered):
>>> hello_2(greeting="Hello', name="'world')

world, Hello!

@ python’




Mapapetpot

= 10 ELOVAYVWOTOC KWOLKAC
= >>>store('Mr. Brainsample', 10, 20, 13, 5)

x >>> store(patient="Mr. Brainsample’,

hour=10, minute=20, day=13, month=5)

@ python’




Mapapetpot

def hello_3(greeting="Hello', name="'world"):
print '%s, %s!' % (greeting, name)

>>> hello_3()

Hello, world!

>>> hello_3('Greetings')

Greetings, world!

>>> hello_3('Greetings', 'universe')

Greetings, universe!

>>> hello_3(name='Gumby’)

Hello, Gumby!

@ python’




Mapauetpot

>>> def hello(greetings='Hello',name='world"):
print(greetings+', '+name)

>>> hello()

Hello, world

>>> hello(greetings="Hi')
Hi, world

>>> hello(hame='Mike')
Hello, Mike

@ python’




Mapaustpol

>>> hello(name='Mike',greetings="Hi')
Hi, Mike

>>> hello('Hi','Mike')

Hi, Mike

>>> hello('Mike','Hi')

Mike, Hi

>>> hello('Hi')

Hi, world

>>> hello('Mike')

Mike, world

@ python’




MetaBAnToc aptduoc mapapeETPwWV

def print_params(*params):

print (params)

>>> print_params('Testing')

('Testing',)

>>> print_params(1, 2, 3)

(1,2, 3)

@ python’




MetaBAnToc aptduoc mapapeETPwWV

def print_params_2(title, *params):
print (title)
print (params)

print_params_2('Params:', 1, 2, 3)
Params:
(1,2, 3)

>>> print_params_2('Nothing:')
Nothing:

! @ python’




MetaBAnToc aptduoc mapapeETPwWV

# def print_params_3(**params):

print (params)

x >>>print_params_3(x=1, y=2, z=3)

s {z:3,'x":1,"y": 2}

@ python’




MetaBAnToc aptduoc mapapeETPwWV

def print_params_4(x, y, z=3, *pospar, **keypar):
print (x, y, z)
print (pospar)
print (keypar)
>>> print_params_4(1, 2, 3, 5, 6, 7, foo=1, bar=2)
123
(5, 6, 7)
{'foo': 1, 'bar': 2}
>>> print_params_4(1, 2)
123

8 @ python’




Katavoun otic noapaueTpous

def add(x, y): return x +vy
params = (1, 2)

>>> add(*params)

3

@ python’




Katavoun otic noapaueTpous

x >>>params = {'name’: 'Sir Robin', 'greeting': 'Well met'}
= >>>hello_3(**params)

= Well met, Sir Robin!

@ python’




Katavoun otic noapaueTpous

>>> def with_stars(**kwds):

print (kwds['name'], 'is', kwds['age'], 'years old‘)
>>> def without_stars(kwds):

print (kwds['name’], 'is', kwds['age'], 'years old‘)
>>> args = {'name': '"Mr. Gumby', 'age': 42}
>>> with_stars(**args)
Mr. Gumby is 42 years old
>>> without_stars(args)

@ python’

Mr. Gumby is 42 years old




Moapadeiyuata

def story(**kwds):
return 'Once upon a time, there was a '\

'%(job)s called %(name)s.' % kwds

>>> print story(job="king', name='Gumby')
Once upon a time, there was a king called Gumby.
>>> print story(name='Sir Robin', job='brave knight')

Once upon a time, there was a brave knight called Sir Robin.

@ python’




Moapadeiyuata

def story(**kwds):
return 'Once upon a time, there wasa '\

'%(job)s called %(name)s.' % kwds

>>> params = {'job": 'language’, 'name': 'Python'}

>>> print story(**params)

Once upon a time, there was a language called Python.
>>> del params['job']

>>> print story(job="stroke of genius', **params)

Once upon a time, there was a stroke of genius called Pythor.P PUthon




Moapadeiyuata

def power(x, y, *others):
if others:
print (‘Received redundant parameters:', others)
return pow(x, y)

>>> power(2,3)

8

>>> power(3,2)

9

>>> power(y=3,x=2)
8

@ python’




Moapadeiyuata

def power(x, y, *others):
if others:
print (‘Received redundant parameters:', others)
return pow(x, y)

>>> params = (5,) * 2

>>> power(*params)

3125

>>> power(3, 3, 'Hello, world')

Received redundant parameters: (‘Hello, world'))
27

@ python’




EuBeAcia uetaBAntwy

>>> def foo(): x =42

>>>x=1
>>> foo()
>>> X

1

@ python’




EuBéAcia pstabAntwy

>>> def output(x): print x

>>>x=1
>>>y =2
>>> output(y)

2

@ python’




EuBeAcia uetaBAntwy

>>> def combine(parameter):

print (parameter + external)
>>> external = 'berry’

>>> combine('Shrub’)

Shrubberry

@ python’




EupBeAsia uetaBAntwy

>>> def combine(parameter)

print (parameter + globals()['parameter'])
>>> parameter = 'berry'

>>> combine('Shrub’)

Shrubberry

@ python’




EuBéAcia pstabAntwy

>>>x=1

>>> def change_global():
global x
X=x+1

>>> change_global()

>>> X

2

@ python’




Taéwvounon

@ python’



Taéwvounon

= H Python €xeL evowpatwpévn pébodo yla talvopunon Alotwv:
s >>>seq=[34,67,8,123,4, 100, 95]

x >>>seq.sort()

a  >>>seq

= [4,8,34,67,95,100, 123]

@ python’




H ocuvaptnon sorted

x >>>sorted([4, 3, 6, 8, 3])

x [3,3,4,6,8]

@ python’




Taéwvounon ue enttAoyn (selection sort)

= def SortIntegerArray(array):

" n=len(array)

u for Ih in range(0,n):

5 rh=FindSmallestinteger(array, |h, n-1)
" SwaplntegerElements(array, lh, rh)

« def FindSmallestinteger(array, low, high):
u spos=low

" foriin range(low, high+1):

" if array[i]<array[spos]:

" Spos=i

" return(spos)

@ python’




Taéwvounon ue enttAoyn (selection sort)

= def SwaplintegerElements(array, p1, p2):

n array[pl], array[p2] = array[p2], array[p1]

@ python’




"

bubblesort

def bubblesort(numbers):
array_size=len(numbers)
foriin range(array_size-1, -1, -1):
forjinrange(1,i+1):
if numbers[j-1]>numbers[j]:

numbers[j-1], numbers[j]l=numbers[j], numbers[j-1]

@ python’




"

Insertionsort

def InsertionSort(numbers):
array_size=len(numbers)
foriinrange(1, array_size):
index=numbers]i]

j=i

while (j>0) and numbers[j-1]>index:

numbers[jl=numbersJj-1]
j=-1

numbers[j]=index

@ python’




Avadlntnon otnv Python

>>>x=[232, 2, 21, 1, 2]

>>>21in X
True

>>>3 in X
False

Aev pou AéeL o€ ola B€on tng Alotac BplokeTal To oTtolxeio Tou
baxvw.

@ python’




H uedodoc index

>>>(2, 3, 4, 2, 1].index(2)
0
>>>(2, 3, 4, 2, 1].index(5)
Traceback (most recent call last):
File "<pyshell#24>", line 1, in <module>
[2, 3,4, 2, 1].index(5)

ValueError: 5 is not in list

@ python’




Mpauuitkn Avalntnon (Linear Search)

= Wayvoupue tnv B€on pLog Tinng kKAeLdl

x [popuiki Avalntnon (Linear search)
= ArmAovotepn duvath
= 2UYKPLVE OELPLOKA KABE oToLyelo Tou Ttivaka pe TNV TLUA-KAELSL

= XpAoluo ya pkpouc kot MH taéivopnuévouc mivokeg

@ python’




linearsearch

= deflinearsearch(a, key):

"

array_size=len(a)
foriin range(array_size):
if key==a[i]:
return i

return -1

@ python’




Avadikn Avalntnon (Binary Search)

x  Avadikn Avalntnon
= 2€ TAELVOUNUEVOUC TILVOLKEC LOVO

= 2UYKpivel To middle otolxeio e to {ntovupevo key
. Av eival loa BpeBnke
. Av key < middle, axvel oto 10 pLoo tou mivaka
. Av key > middle, Jaxvel oto 20 pLoo tou Tivaka
. EmavaAnyn

= oAU yprivopn
. 2TN XELPOTEPN TtEPLITTWON N BApaTa, yLa
2" > aplOuo otolxeiwy
= [ivakac 30 otolxelwv xpeLadletal to moAL 5 frpata
= 2°>306nAadn 5 Brpata

@ python’




"

binarysearch

def binarysearch(a, key, low, high):
while low<=high:
middle=(low+high)//2
if key==a[middle]:
return middle
elif key<middle:
high=middle-1
else:
low=middle+1
return -1

@ python’




