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Aouéc Asdougvwy tnc¢ Python

aAdaplBunTka
TAELAOEC
Alotec

Ae€lka

TIVoKeC ?

@ python’




Strings

>>>"Hello, world!”

=« ‘Hello, world/V’

s= ‘Hello, worldV
a >>>S
« ‘Hello, world/V’
>>>x="“Hello, ”
- >>>y="“world!”

s SOSX+Y

= ‘Hello, world/’

@ python’




Niotec

= Onuloupyla Alotag
= >>>|ist (‘Hello")
. [IHl’ lel’ III’ ||l’ IOI]

= TIapAOeon
. >>>X
. [1,5,4,7,8,09]
. S>>V
« [7,8,9]
. S>> X+Y
. [1,5,4,7,8,9,7,8,09]

@ python’




Niotec

x  Oldfaopo — ypaygLupo
= >>>x=[1,2,3]
. >>>X
- [1,2,3]
= >>>x[2]=-1
. >>>X
- [1,2,-1]

@ python’




Niotec

= Swaypadn

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

>>> X

[1, 3]

x  OVTLKOTAOTOON

>>> list = [1,2,3,4,5,6]
>>> |ist[3:]=[7,8,9]
>>> |ist

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

@ python’




MAswadec

Ot rAeLladec dSnuovpyouvtal Kat SEV TPOTIOTOLOUVTAL OTH CUVEXEL

>>>1,2,3
m (11 2; 3)

>>> tuple([1, 2, 3])
« (1,2, 3)

>>> tuple('abc')

. (,'b",'c)

@ python’




MAswadec

x >>>x=1,2,3
- >>>x[1]
. 2
= >>>x[0:2]

= (1,2)

z= XpnoLwuotnta

= Oa pmopoloape Vo XPNOLUOTIOLOUCAE Kol ALOTEC aVTL TLG
nAeLadeg

= Kamoleg Aettoupylec amoattouv TNV Xprion Toug avii auth Twv
Alotwv yia va eéaodalifouv otL b€ Ba tpomomnonBouv A pgthOﬂ




Neéika

®  XPNOLLOTIOLOUV KAELOLA Kal OXL artAoUc SeikTeC
= N ovalntnon Baoiletol ota KAELWOLA, Ta omoia eival TTAsLAdEeC

a  TUX.
= phonebook = {*AAikn': '2341', ‘Mnétu': '9102', ‘Teci)': '3258'}
= >>> phonebook[‘AAikn’]
« ‘23471

@ python’




Neéika

x >>>d=1{}
= >>>d['name'] = Twpyoc'
= >>>d['age'] =42
= >>>d

= {'age': 42, 'name': Twwpyoc'}

x >>>d[‘age’]

= 42

@ python’




Aouéc EAsyyou

= H doun if, elif ko else
= O Bpoxoc while
= O Bpoyoc for

x EmavaAnyelc o As€ika

@ python’




if, elif kat else

>>>x=1
num = eval(input('Enter a number: ")) Z>> eval(x + 1)
>>> eval('x'
if num > 0: . (x)

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

print('The number is negative')
else:

print('The number is zero')

@ 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 numberin range(1,101):

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

» [0,1,2,3,4,5,6,7,8,9]

To deUtepo Oplo dev cupmeplAapBaveTtodl.

@ python’




"

EntavaAnyeic oe Aeéika

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

EVOAANOKTLKAL:

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

print(key, 'corresponds to', value)

@ python’




O tSwiwuatiouoc while True/break

xwplic break:

"

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 tSwiwuatiouoc while True/break

Me xprion tou while True/break:

»x While True:

"

word = input('Please enter a word: ')
if not word: break
# do something with the word:

print('The word was ' + word)

@ python’




Xpnon else otn for

»»> for n in range(2, 18@):
for x in range(2, n):
if n % x ==
print n, ‘equals’, x,
break

, X

else:
# Loop fell through without finding a factor
print n, "is a prime number’

= (]

s a prime number
s a prime number

equals 2 * 2

is a prime number

equals 2 * 3

is a prime number

equals 2 * 4

equals 3 * 3

=

WOo0o ] 3 W s Ll pa s



Xpnon else otn for

= To for pmopet va akoAouBeital amod eva else
= TO else ekteAeital otav teAewwoouv ot emavainiPelc tou for

= OAAQ O)L Otav e€epyOUOOTE ATIO TO BpO)O LE break

@ python’




Xpnon else otn while

count = @

while count < 5:
print count, is less than 5"
count = count + 1

else:;
print count, "™ is not less than 5"

@ python’




Xpnon else otn while

= T0 else unopet va akoAouBeital amno éva else
= TO else ekteAeitol otav yivel false n ouvBnikn tn¢ while

= OAAQ O)L Otav e€epyOUOOTE ATIO TO BpO)O LE break

@ python’




Xpnon else otn for - cuurtAnpwote

from math import sgrt
for nin range(99, 81, -1):
root = sqrt(n)
if root == int(root):
print(n)
277
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’




Mivakec

@ python’



Mivakec

MropoU e va XpNOLULOTIOL)00U UE ALOTEC WC TILVAKEG.
MovodLaotatoc nivakoc:
A=[1, 2,3, 4, 5]

AdLaotartoc nivakaoc:
B=[[1, 2, 3], [4, 5, 6], [7, 8, 9]]

KaBe ypappn tou mivoka sivat pia Alota.

@ python’




ApxLKomoinon nmivaKwv

= Movodlaotatoc nivakog
# N=5

=  A=[0]*N

& EVOANQKTIKA:

= A=[0foriin range(N)]

Avti yla O prtopou e va Baloupe kot None.

@ python’




ApXLKOTTOiNOoN IMIVAKWV

Alocdlaotatog mivakog

N=3

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

pinakas
0 pinakas[0][0] | pinakas[0][1] | pinakas[0][2]
1 pinakas[1][0] | pinakas[1][1] | pinakas[1][2]
o | pinakas[2][0] | pinakas[2][1] | pinakas[2][2]
0 1 2

[Mpoooxn:
Eivai pinakas(i][j] ka1 6x1 pinakasli, j]



Mpoodeon nivakwv

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

forjin range(N):

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

foriin range(N):

forjin range(N):

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

@ python’




Mpoo¥eon mvakwy (cuvexeila)

foriin range(N):
forjin range(N):

CLil[1 = ALIGT + Bl

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

print(")

@ python’




MoAAarAaociaouoc ritvakwv NxN

C=A-B

Cli, j1= Y. Ali.KIBK, ]

@ python’



MoAAarAaociaouoc¢ vakwv

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

Alil[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 (CUVEXELa)

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

@ python’




AvaoTtpo@oc mivaka

N=3
A = [[0.0 for j 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):
AIi][j] = float(input('Al%d][%d]: ' % (i, J))
for i in range(N):
for j in range(N):
Cli][il = AljIi]

@ python’




Avaotpopoc rtivaka (ouvexeia)

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

print(")

@ python’




Meptoootepol lMivakeg

x  O€ BLBALOONKN ...

@ 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(1)=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 sqrt in module math:

sgrt(...)

sgrt(x)

Return the square root of 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’




Mapaustpot

>>> def change(n):

= Nn[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!
>>> hello_2(greeting="Hello', name='world')

world, Hello!

@ python’




Mapapetpot

= 10 ELOVAYVWOTOC KWOLKOG
= >>>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’




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:
u (11 2; 3)

= >>>print_params_2('Nothing:')
« Nothing:

+ 0 @ python’




MetaBAntoc aptduoc mapapeETPwWV

» def print_params_3(**params):

print (params)

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

« {'2:3,'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 moapaueTpouc

» defadd(x, y): returnx+vy
x params = (1, 2)

= >>>add(*params)

= 3

@ python’




Katavoun otic moapaueTpouc

# >>>params = {'name’: 'Sir Robin', 'greeting': 'Well met'}

= >>>hello_3(**params)

=« Well met, Sir Robin!

@ python’




Moapadeiyuata

x def story(**kwds):

return 'Once upon a time, therewasa '\

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

= >>> print story(job='king', name='Gumby')

« Once upon a time, there was a king called Gumby.

s >>> print story(name='Sir Robin', job='brave knight')

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

@ python’




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’




Taéwvounon

@ python’



Taéwvounon

= H Python €xel evowpatwpevn pEbodo yla taflvopnon Alotwv:
s >>>seq=[34,67,8,123,4, 100, 95]
x  >>>seq.sort()

z >>>Se(q

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

@ python’




H ouvaptnon sorted

x >>>sorted([4, 3, 6, 8, 3])
u [31 31 41 61 8]

@ python’




Taéivounon ue enttAoyn (selection sort)

= def SortIntegerArray(array):
n=len(array)
for Ih in range(0,n):
rh=FindSmallestinteger(array, |h, n-1)
SwaplntegerElements(array, lh, rh)

= def FindSmallestinteger(array, low, high):
spos=low
foriin range(low, high+1):
if array[il<array[spos]:
Spos=i
return(spos)

= def SwaplintegerElements(array, p1, p2):
array[p1], array[p2] = array[p2], array[p1] A pgthOﬂw




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(humbers):
array_size=len(numbers)
foriin range(1, array_size):
index=numbers][i]
j=I
while (j>0) and numbers[j-1]>index:
numbers[j]=numbers][j-1]
j=j-1

numbers|j]=index

@ python’




Avalntnon otnv Python

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

>>>21 in X

= lrue

>>>3 in X

« False

Aev pou AéeL o€ ola B€on tnC Alotacg PploKeTal TO OTOLXELO TTOU
baxvw.

@ python’




H uedodoc index

x >>>[2,3,4,2,1].index(2)
= 0

x >>>[2,3,4,2,1].index(5)

= Traceback (most recent call last):

n File "<pyshell#24>", line 1, in <module>

@ python’




Mpauuitkn Avalntnon (Linear Search)

x  Wayvoupue tnv B€on pog Tng KAWL

x [poppikni Avalntnon (Linear search)
= ArmAovotepn duvarth
= 2UYKPLVE OELPLAKA KABE oTOLXELO TOU TTivVaKA LLE TNV TLUN-KAELSL

= XpAoLuo yla pkpouc kat MH talvopunévouc mivakeg

@ python’




linearsearch

= def linearsearch(a, key):
array_size=len(a)
foriin range(array_size):
if key==ali]:
return |

return -1

@ python’




Avadikn Avalntnon (Binary Search)

x  Avadikn Avalntnon
= 2€ TOELVOUNEVOUC TILVOLKEC LOVO

= 2UYKpivel To middle otouwxeio e to {ntoupevo key
. Av eival oo BpEBnke
. Av key < middle, axvel oto 10 oo tou mivaka
. Av key > middle, axvel oto 20 o0 TOU TTiVOKQ
. EmavaAnyn

= oAU ypriyopn
. 2TN XEPOTEPN TtEPLITTWON N BApaTa, yia
2" > aplOuod otolxeiwv
= [ivakac 30 otolyeiwv xpeLdletal to moAU 5 Brpata
= 2°>3006nAadn 5 Bruata

@ 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’




Avolyua apyeiwv

>>>f=open(‘somefile.txt’)
n >>>f = open(r'C:\text\somefile.txt')
To f elval file object.

Av 6ev mpocdLoplow SLaPopETIKA, TO APXELO EXEL AVOLXTEL YL
avayvwon.
Av to apyxeio bev umapyeL:

= Traceback (most recent call last):

= File "<pyshell#0>", line 1, in ?

= |OError: [Errno 2] No such file or directory: "C:\\text\\somefile.txt"

@ python’




File modes

'r' Read mode
'w' Write mode
'a' Append mode

'b' Binary mode (added to other mode)

Av dev mpoodlopiow mode, evvoeital ‘r’.

‘rb’ onuaivel otL avolyoupe Suadiko apyeio (OxL apxelo KELUEVOU).

@ python’




MeSBobot apyeiwv

>>> f = open('somefile.txt’, 'w')
>>> f.write('Hello, ')
>>> f.write('World!")

>>> f.close()

H f.close() xpeLtaletal onwodnmnote otnv eyypoadn yLoti Unopei o
UTtOAOYLOTAC VoL EXEL KpaTtnoeL Ta Sedopéva mou BEAoupe va
vpayoupue o€ buffer katl va pnv ta €XeL CWOEL OTO Ap)ELO.

@ python’




MeSBobot apyeiwv

>>> f = open('somefile.txt’, 'r')

>>> f.read(4)

= 'Hell’

>>> f.read()

= 0, World!’

To f.read(4) dtaBalel 4 yapaktnpec, evw to f.read() dtafaletl 6Ao 1o
UTtOAOLTTO apXElo.

@ python’




Tuxaia ntpoocBaon

= Yapxel n nEBodoc seek(offset[, whence]).
= Offset elval o aplBuoOC xapaktApwy mov BEAOULUE va LETAKLVNOOUUE.

= 1o whence pmnopei va eivat:
= 0 (default), 6mou petpdpe amno tnv apxn Tou apxeLou.
= 1, Omtov peTpape amno tnv TpExovoa BEon.

= 2, OTIOU PETPAME aTtd TO TEAOC TOU apXEiou.

@ python’




Tuxaia ntpoocBaon

>>> f = open('somefile.txt’, 'w')

>>> f.write('01234567890123456789")
>>> f.seek(5)

>>> f.write('Hello, World!')

>>> f.close()

>>> f = open('somefile.txt')

>>> f.read()

= '01234Hello, World!89'

@ python’




"

Tuxaia ntpoocBaon

H néBodoc tell() pag divel tnv tpexovoa BEon pEoa oto apxeio.

>>>f = open('somefile.txt')

>>> f.read(3)

>>> f.read(2)

>>> f.tell()

'012'

|34|

5

@ python’




"

readline, readlines, writelines

H néBodoc readline() StaBdalel tnv emOpeVN YpALLUN TOU apXEiov.
To téAoc¢ piac ypoapupng umtodnAwvetal ano to \n.
H readline(5) dtafadlel Toug 5 mpwTtoug XapaKTAPES TNC YPOLUUAC.

H néBodoc readlines() Stoalel OAEC TIC YPAUUEC TOU ApPXELOU KO TLC
eTLOTPEDEL o€ pia AloTa.

H néBodoc writelines() maipvel pia Alota amd aAdpaplOunTtika Ko T
owlel oto apxeio. Npemnel epeic va mpooBEoou e ta \n.

@ python’




Mapadeiyuata

x= EOTW OTL TO apxeio somefile.txt mepLexel:
= Welcome to this file

= There is nothing here except

« This stupid haiku
= >>>f=open('somefile.txt')

x >>>f.read(7)

= 'Welcome'

= >>>f.read(4)

« to

x >>>f.close()

@ python’




read()

x  >>>f=open('somefile.txt')

= >>> print(f.read())
= Welcome to this file
= There is nothing here except

= This stupid haiku

x >>>f.close()

@ python’




readline()

x  >>>f=open('somefile.txt')
= >>>foriinrange(3):

print(str(i) + ': ' + f.readline(),)
= 0: Welcome to this file
= 1: There is nothing here except

« 2:This stupid haiku

x  >>>f.close()

@ python’




write(string)

>>>f = open(‘somefile.txt’, 'w')
>>> f.write('this\nis no\nhaiku')
>>> f.close()

To apyxelo Twpa MepPLEXEL:
= this
= iSNO

= haiku

@ python’




writelines(list)

>>>f = open('somefile.txt')
>>> |ines = f.readlines()

>>> f.close()

>>> lines[1] = "isn't a\n"

>>> f = open('somefile.txt’, 'w')

>>> f.writelines(lines)

>>> f.close()

@ python’




writelines(list)

= TWPO TO APXELO TTEPLEXEL:
= this

= isn'ta

= haiku

@ python’




EntavaAnyeic o apyeia

‘Eotw pLa amAn cuvaptnon:
def process(string):
print('Processing: ', string)

f = open(filename)
char =f.read(1)
while char:

process(char)

char =f.read(1)

f.close()

@ python’




Me while True/break

= f=open(filename)

= While True:
char =f.read(1)
if not char: break
process(char)

z f.close()

@ python’




AwaBadovrac pio ypauun tn popo

= f=open(filename)

= While True:
line = f.readline()
if not line: break
process(line)

z f.close()

@ python’




AtaBalovrac o0A0kAnpo to apxeio

f = open(filename)

for char in f.read():
process(char)

f.close()

f = open(filename)

for line in f.readlines():
process(line)

f.close()

@ python’




EntavaAnyec ue file objects

f = open(filename)
for line in f:
process(line)

f.close()

EvaANOKTIKA:
for line in open(filename):

process(line)

@ python’




list(open(filename))

Mropw va PLETATPEP W T TIEPLEXOUEVA TOU apXELlou o€ Alota

xpnotpornolwvtag list(open(filename))
AvtioTtolya L To

list(range(5))

@ python’




Mapadetyuo

>>> f = open('somefile.txt’, 'w')

>>> f.write('First line\n')

>>> f.write('Second line\n')

>>> f.write('Third line\n')

>>> f.close()

>>> |ines = list(open('somefile.txt)')

>>> |ines

= ['First line\n', 'Second line\n', 'Third line\n']

@ python’




Mapadeyua (cuvexeia)

>>> first, second, third = open('somefile.txt')

>>> first

= 'First line\n'

>>> second

= 'Second line\n'

>>> third

= 'Third line\n'

@ python’




numpy

x  PBLPALOONKN yLa TTivaKEC

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> from numpy import *
>>> a = arange(15).reshape(3, 5)
>>>aarray([[ 0, 1,2,3,4],[5,6, 7,8,9], [10, 11, 12, 13, 14]])

>>> a.shape

= (3,5)

>>> g3.ndim

i

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> a.dtype.name

= 'int32'

>>> a.itemsize

= 4

>>> a.Size
= 15
>>> type(a)

= numpy.ndarray

@ python’




Mivakec oto numpy ue rapadeiyuata

= >>>b =array([6, 7, 8])

x >>>Db

= array([6, 7, 8])

x  >>>type(b)

= numpy.ndarray

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> zeros( (3,4) )

array([[O., 0., 0., 0.],
[0.,0.,0.,0.],
[0., 0., 0.,0.]])

>>> ones( (2,3,4), dtype=int16 ) # dtype can also be specified
>>> empty( (2,3) )

array([[ 3.73603959e-262, 6.02658058e-154, 6.55490914e-260],
[ 5.30498948e-313, 3.14673309e-307, 1.00000000e+000]])

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> 3 = arange(6) # 1d array
>>> print a
[012345]
>>> b = arange(12).reshape(4,3) # 2d array
>>> print b
= [[012]
. [345]
. [678]
-« [91011]]

@ python’




Mivakec oto numpy ue rapadeiyuata

= >>>C =arange(24).reshape(2,3,4) # 3d array

s >>>printc

= [[[0123]
= [4567]
= [891011]]

. [[12 13 14 15]
. [1617 18 19]
. [2021 22 23]]]

@ python’




Mivakec oto numpy ue rapadeiyuata

>>>a = array( [20,30,40,50] )
>>> b =arange(4)

>>> b

array([O, 1, 2, 3])

>>>c=a-b

>>>C

array([20, 29, 38, 47])

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> p**2

array([0, 1, 4, 9])

>>> 10*sin(a)

array([ 9.12945251,-9.88031624, 7.4511316, -2.62374854])
>>> a<35

array([True, True, False, False])

@ python’




Mivakec oto numpy ue rapadeiyuata

>>> A = array( [[1,1],
... [0,1]1)
>>> B = array( [[2,0],
... [3,41])
>>> A*B # elementwise product
array([[2, 0],
[0, 4]])
>>> dot(A,B) # matrix product
array([[5, 4],

3, 41) @ python’




MapaAAnAoc¢ rpoypouUaTIoONOC

import multiprocessing as mp
import random

import string

def rand string(length, output):

"eN Cenerates a random string of numbers, lower- and uppercase chars. """

rand str "' _join{random.choice (
string.ascili lowercase
+ string.ascili uppercase
+ string.digits)

for i in range(length))

output.put (rand str)



MapaAAnAoc¢ rpoypouUaTIoONOC

for p in processes:

p.start ()

i
'y

t the completed processes

[

# Ex

for p in processes:

p.Jjoin()
# Get process results from the output gueue
results = [output.get () for p in processes]

print (results)



MapaAAnAoc¢ rpoypouUaTIoONOC

def cube (x):

return x**3

pool = mp.Pool (processes=4)
results = pool.map({cube, range(l,7))

print (results)

(1, 8, 27, 64, 125, Z1¢]

Edv xpnolpomnoliooupe tn pool.map_asynch n Alota Ba mepLEXEL TIC TLUEC OTIWG TtapnXBnoav
Kol OXL LLE TN O€Lpd tou avaAoyoUlv otnv Alota tng eLoodou



Classes and Instantiation

class Classhame:
<statement-1:

class MyClass:
"4 simple example class
1 = 12345
def f(self):
return 'hello world’

e rera

sstatemsnt-MNe

x = MyClass()



Initialization

»»» class Complex:
def init_ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

»»» ¥ = Complex(3.8, -4.5)
23 M.r, M.1
(3.9, -4.5)



Classes and Instance Variables

class Dog:
kind = "canine’ # class variable shared by all instances

def init (self, name):
self.name = name # instance variable unique to each instance

»»> d = Dog('Fido')
»»>> & = Dog('Buddy')

»>> d.kind # shared by all dogs
‘canine’

»>»> e.kind # shared by all dogs
‘canine’

»»>» d.name # unique to d

"Fido'

»2> £.name # unique to e
"Buddy’



Classes and Instance Variables

class Dog:
tricks = [] # mistaken use of a class variable

def init (self, name):
self.name = name

def add_trick(self, trick):
self.tricks.append(trick)

»»> d = Dog( ' 'Fido")

»»» & = Dog( 'Buddy')

»»>» d.add_trick{'roll over')

»>> e.add_trick('play dead')

»>> d.tricks # unexpectedly shared by all dogs

["roll over', 'play dead’]



Inheritance

class DerivedClassName(BaseClassName):
<statement-1>

sstatement-M:

class DerivedClassName(Basel, Base2, Base3):
<statement-1>

{statement-N:



A Clock
Example

class Clock(ckject):

def init (=self,hours=0, minutes=0, seconds=0):

gelf. hours = hours

self.__ﬁinutes
self.

seconds

minutes=

secands

def =setiself, hours,
gelf. hours =

self.__ﬁinutes
zelf.

minutes,
hours

minutes=
geconds

seconds

def tick(=self):

if self. .
self. seconds = 0
if (=elf.

self. minutes

self. hours = 0

seconds == 59:

minutes ==

elze:

self. minutes +=

elzes:
self.

seconds += 1

def display(self):

print ("%d:%d:%d" % (=self.

seconds=0) :

28):

3

L%,

if =elf.

n
- r

hours, self.

def =tr (self):

return "%2d:%2d:%24d" %

(=
gelf. =econds)

elf. hours,

honar

self.

Time will ke advanced by one second """

z==Z3

minutes,

else zelf.

self.

minutes,

honrs+1

seconds) )



The Calendar Class

class Calendar (ocbject):

"y -

o _ § oy e -~ - -~ k| - -
months = (31,28,31,30,31,30,31,31,30,3

def init (=self, day=1l, month=1,

self. day = day
self. month = month
self. wyear = year

def leapyear(self,y):
if v % 4:
¥ not a leap year
return 0;

elzes:
if v % 100:
return 1;
elzes:

if v % 400:
return 0
elze:




A Clock Calendar Class

from clock import Cleck
from calendar import Calendar

class CalendarClock(Clock, Calendar):

def init (=elf, day,month, year,hours=0, minutes=0, seconds=0):
Calendar. init (=self, day, month, year)
Clock. dinit (self, hours, minutes, seconds)

def str (self):

return Calendar. =str (=self) + ", " + Clock. str (self)
if name = " main ":
¥ = CalendarClock(24,12,37)
print (x)
for i in range (1000):
x.tick()

for i in range (1000} :
¥.advance ()}
print (x})



Private Variables

x  OEV UTIAPYOUV

®  UTIAPXEL N oUUPaon oTOATIOTE EEKLVAEL ATTO KATW TTAUAQ, £lte lval
HnEBoboc¢ eite Hedopéva va TO XPNOLLOTIOLOUUE cav N dnuoaoto

@ python’




Records - Structs

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = "John Doe’
john.dept ‘computer lab’
john.salary = l@@@



Operating System Interface

»>> import os

»»» os.getowd() # Return the current working directory

"C:\\Python2e'

»»» os.chdir('/server/accesslogs"') # Change current working directory
»»> os.system( 'mkdir today') # Run the command mkdir in the system shell
e

»»» import shutil
»»» shutil.copyfile( 'data.db’, "archive.db")
>>> shutil.move(  /build/executables’, "installdir')



Operating System Interface

»»» import glob
»»» glob.glob( " *.py")
[ ‘primes.py’, 'random.py’, '"quote.py’]

»>> import sys
»»> print sys.argv
[ 'demo.py", 'one', "two', 'three']



Data Compression

>»» import zlib

»»» 5 = 'witch which has which witches wrist watch’
»»» len(s)

41

»»» t = z1ib.compress(s)

»»» len(t)

37

»#» zlib.decompress(t)
'witch which has which witches wrist watch’

= na —



Modules

def fib(n}:
if n == 0O:
return O
elif n=—=1
return 1
glze:
return fib(n-1})
def ifibi(n):
a, b=10, 1
for i in range(n):
a, b=Db, a tb
return a

+ fib(n-2)

»>>»> import fibeonacci
*»>» fibonacci.fib (30}
£32040

*»>» fibonacci.ifib (100}

354224848179261915075L

*»>» fibonacci.ifib (1000}
434665353 76R8093745643568852T706 7504062
6347732096890 23230873322471161642¢

g



Modules

»>»» fib = fibonacci.ifib
=»» f£ib (10)
55 Sivoupe éva LkpoOtTEpO,

e 1o BoALko ovoua



Modules

>»> import fibonacci
»>»> fibonacci.fib (30)
R32040

>»>» fibonacci.ifib(100)
354224B4817926191507 3L

»>»>» fibonacci.ifib (1000}
4346653576693 7456435688527
3477520096890 23239RT332247

g

I"'I'_'l"l

(=1

»»»> from fibonacci import fikb,

-

-

-

i

-

-3

>»> ifib(500)

5

(R E]

13 21 34 33

(R E]

»»>» from fibonacci import *

=»> fib (200)

1123 3

-

(R ]

g 144

=
1.0

[ B I'J'l
= =
oy s

[

.
[ s 3
e Ry

ifibkb

|
&l

34

25

L1

G

Lid

-]
-1




Modules as Scripts

pyvthon fibo.py

TO EKTEAOUME oav script

if name ="
import sys

fik (int (sys.argv[1]})

main ":

oV £XEL KATOLO mMain ...

pvthon fiko.py S0

- o e m
1 2358 13 21 3

Sl ]

TPEXEL

=»»> import fiko
P

oAAwwG amAa yivetan import



Renaming

»»>» import math as mathematics
>>> print mathematics.cos (mathematics.pi)
-1.0

»»»> from math import pi,pow as power, =2in as sinus
»>>> power (2, 3)
0

[

»»> sinus (pi)

1.2246467991473532e-16



More lists

Ano Keloiov o Qapevarr

>»» Celsins = [39.2,
»»» Fahrenheit = [ |
»>> print Fahrenheit

x>

(TR FRFLFLELFLFLFL PR FLE R




More lists

TputAéteg tov Mubayopa

»>»> [(%x,v,2) for x in range(l,30) for y in range(x,30) for z in range(y,30)

if x**2 4+ yEE2 —— z*-:*-:z]

[(3, 4, 2), (5, 12, 13), (e, &, 10}, (7, 24, 23}, (&, 15, 17), (9, 12, 13},
(10, 24, 2&), (12, 1e, 20), (15, 20, 23), (20, 21, 29)]

>



More lists

ouvdUaoHOG amo duo cUvoAa

>>>» colours = [ "red", "green", "yellow", "blue" ]
»>>» things = [ "house", "car", "tree" ]
»>»> coloured things = [ (x,¥) for x in colours for y in things ]

>>> print coloured things

[('red’,

T TR ]
("green',

"car'), |

"tree'} ]
FEE

'house'), ("red', 'car'), ('red', 'tree'}), ('green', "house'),

'car'), ('green', 'tree'}), ('yellow', 'house'}), ('yellow',

'yvellow', 'tree'), ('blue', 'house'}), ('blue', 'car'}, ('blue’,



More lists

npwrtot apduoi
»»>>» noprimes = [j for i in range(2, B) for j in range(i*2, 100, i)]
»>»>» prime=s = [x for x in range (2, 100) if x not in noprimes]

>»> print primes

2, 3, 2, 7, 11, 13, 17, 14, 23, 29, 31, 37, 41, 43, 47, 33, 39, el, &7,
71, 73, 79, B3, B4, 47]
e

»»>» from math import =sgrt

=»» n = 100

>>> s3qrt n = int(=sgrtim})

>>> no primes = [j for i in range(Z,=2grt n) for j in range(i*Z, n, i)]



Euxaplotw



