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Aouec Asdbougvwy tne Python

H aApapOuntika
H m\swadec

H Ailotec

H Aclika

H rnivakecg ?

@, python’




Strings

B >>>"Hello, world!”
= ‘Hello, world!’

B s=‘Hello, world!’

" >>>5

= ‘Hello, world!’
B >>>x="Hello,”

= >>>y="world!”
= >>>X+y

= ‘Hello, world!’

@, python’




NioTec

H Snuoupyia Aiotac
= >>>|ist ('Hello")
= ['H, e 'I', 'I", 'o']
H rnapabeon
= S>> X
= [1,5,4,7,8, 9]
= >>>y
= [7,8, 9]
" >>> X+y
- [1,5,4,7,8,9,7,8,9]

@, python’




NioTec

H SwBaocpa — ypaLpo
= >>>x=[1,2,3]
= S>> X
" [1,2, 3]
= >>>x[2]=-1
= S>> X
" [1, 2, -1]

@ python’




NioTec

H Suaypadn
= >>>x=[1,2,3]
= >>>del x[1]
= S>> X
= (1, 3]

H avikatdaotaon
= >>>|ist =[1,2,3,4,5,6]
= >>> [ist[3:]=[7,8,9]
= >>> |ist
" [1,2,3,7,8,09]

@ python’




MAcswadec

H OumAsladec Snuioupyouvvtal Kol SEV TPOTTOMOLOUVTOL 0T CUVEXELA

" >>>1,273
" (1,2,3)

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

B >>> tuple('abc')
= (Ial’ lbl’ ICI)

@, python’




MAcswadec

B >>>x=1,273
= >>>x[1]
= 2
= >>>x[0:2]
= (1,2)

H Xpnowotnta
" Oa unopoUCaE VA XPNOLUOTIOLOUOAUE Kol ALOTEC avTl TLG
TAeLAdeC

" Kamoleg Asttoupyleg amattouv TNV XPron Toug avti auth Twy
Alotwv yla va e€aodpalifouv otL b€ Ba tpomomnotnBouv

@, python’




Neéika

H ypnowpomotolv KAELSLA Kot 0L orthoUC SelKTeC

H n avalitnon Baoiletot ota KAELSLA, T OO0l Elvoil TAELAOEC

H oy
= phonebook = {{AAikn': '2341', ‘Mnetu': '9102', ‘Zeoil': '3258'}
= >>>phonebook[‘AAikn’]
= 2347

@, python’




Neéika

B >>>d={)
= >>>d['name'] = Twpyoc'
" >>>d['age'] =42
= >>>d

= {'age': 42, 'name": Twwpyog'}

B >>>d[age’]
= 42

@, python’




Aouéc EAsyyou

H H dopun if, elif ko else
H O Bpoxoc while

H O Bpoyoc for

H Enavalnyeic os Asfika

@, python’




if, elif kau else

>>>x = |
® num = eval(input('Enter a number: ")) §>> eval('x +1')
® if num > 0: >>> eval('x')

1

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

H print('The number is negative')
H else:

H print('The number is zero')

@, python’




B HHEH

H HHEH

O Bpoxoc while

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

Xx+=1

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

print(‘Hello, %s!" % name)

@ python’




O 6poyxoc for

H words = ['this', 'is', 'an', 'ex’, 'parrot']
B for word in words:
H print(word)

B numbers=[0,1,2,3,4,5,6,7,8, 9]

B for number in numbers:

H print(humber)

@, python’




range

H for number in range(1,101):
H print(humber)

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

‘ [OI 1) 2) 3) 4[ 5) 6I 7) 8[ 9]

To 6evUtepo OpLo dev cuumeplhapBavetal.

@, python’




ErtavaAnyeic oe Aséika

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

B Evol\aktka:
H d={x"1,'y":2,'2" 3}

H for key, value in d.items():

H print(key, 'corresponds to', value)

@, python’




O dStwuatiouoc while True/break

xwplic break:

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

B while word:

"
"
"

# do something with the word:
print('The word was ' + word)

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

@, python’




O dStwuatiouoc while True/break

Me xprion tou while True/break:

B 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, 1@):
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

=

W00 o] W sl R e



Xpnon else otn for

H To for pmopet va. akoAouBeital amo €va else
H 1o else sktelettal 6tav teAswwoouv ot eravaAnPelg tou for

H aA\d OxL Otav e€epyodpaote amo to Bpoyo pe break

@, python’




Xpnon else otn for

H from math import sqrt
H for ninrange(99, 81, -1):
H root=sqgrt(n)

B if root == int(root):

H print(n)
H P77
H else:

H print("Didn't find it!")

@, python’




Xpnon else otn for

H To while pumopel va akohouBsitatl amod £va else
H 1o else sktelettal otav Byoupe amod to Bpoxo tou while

H aA\d OxL Otav e€epyodpaote amo to Bpoyo pe break

@, python’




Meploootepa yiax Aioteg

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

| [0,1,4,09, 16,25, 36,49, 64, 81]

H >>> [x*x for x in range(10) if x % 3 == 0]
H [0, 9,36, 81]

H >>> [(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 yiax Aioteg

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

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

@, python’




Mivokec

@, python’



Mivokec

H MmnopoUpe va xpnoLonoliooupe AMOTEC WC TIVOKEC.
H Movobiaotartog nivakac:
H A=[1, 2,3, 4, 5]

H Adldotartoc nivokac:
B=[[1, 2, 3], [4, 5, 6], [7, 8, 9]]

H KabBs ypappun tou mivoka sivat pio Aloto.

@, python’




ApxLKoroinon mvaKkwv

H Movobiaotartoc rivakog
H N=5

B A=[0]*N

B Eval\akTika:

H A=[0foriin range(N)]

Avti yla O prtopou e va BaAoupe kot None.

@, python’




Apxlkonoinon nivaKkwv

H Awdldotatoc mivakoc

B N=3

H pinakas=[[0 foriin range(N)] foriin range(N)]

pinakas
0 pinakas[0][0] | pinakas[0][1] | pinakas[O][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:
Eivail pinakas(i][j] kai 6x1 pinakasli, j]



Mpoodeon nivakwv

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

for jin range(N):

A[i][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’




Mpoodeon nivakwy (cuvexeila)

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

CLil[1 = ALIIGT + B

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

print(")

@, python’




MoAAarAaotaouoc mvakwv NxN

C=A4-B

Cli, j1= Y Ali,k1B[k, j]

@ python’



MoAAarmAaoiacuoc mvakwyv

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

for jin range(N):

A[i][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’




MoAAarAaoctaocuoc¢ mvakwv (OCUuvexeLa)

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

@, python’




AvaoTtpopoc rivako

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):

CLIGT = ALII]

@, python’




Avaotpopoc rivaka (cuvexela)

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

print(")

@, python’




Meptoootepot Mivakeg

H oc BBALOONAKN ...

@, python’




ZUVaPTNOELC

@, python’



Hello world

H >>> def helloWorld():
H print('"Hello World')

5
H >>> helloWorld()
B Hello World

H >>>

@, python’




= G

HE 25 2 H =B

Hello world

>>> def hello(name):

return 'Hello, '"+name+

>>> hello (‘world')
'Hello, world !

>>> hello ('George')
'Hello, George !

>>>

@ python’




Fibonacci numbers

H fib(0)=1
® fib(1)=1
H fib(n)=fib(n-1)+fib(n-2)

@, python’




HE 25 2 H =B

= G

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’




H H H

HE 25 2 H =B

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

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

H Help on built-in function sqrt in module math:

H sgrt(...)
H sqrt(x)
H

B  Return the square root of x.

@, python’




= G

HE 25 2 H =B

Moapauetpot

def hello(name):

return 'Hello, '"+name+

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

>>> X

'‘George’

@, python’




EEEHEEE HHEH

Moapauetpot

def hello(name):
name='123'
return 'Hello, '"+name+

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

'‘George’

>>>

@, python’




o

B H H H

Mapauetpot

>>> def change(n):
" n[0] = 'Mr. Gumby'

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

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

@ python’




o

H H H H

Moapauetpot

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’




= G

H H H H

Moapauetpot

>>> 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’




Moapauetpot

H Mw svavayvwotoc KWLKOC
H >>> store('Mr. Brainsample', 10, 20, 13, 5)

H >>> store(patient='Mr. Brainsample',

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

@, python’




o

= S = O = A = A = A = A = A -

Moapauetpot

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 napouUeETPwWYV

B def print_params(*params):

print (params)

H >>> print_params('Testing')
= ('Testing',)

H >>> print_params(1, 2, 3)
= (1,2,3)

@, python’




MetaBAntoc aptduoc napouUeETPwWYV

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

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

H >>> print_params_2('Nothing:')

" Nothing:
" ()

@, python’




MetaBAntoc aptduoc napouUeETPwWYV

H def print_params_3(**params):

print (params)

H >>> print_params_3(x=1, y=2, z=3)
= {'z":3,'x":1,'y'": 2}

@, python’




MetaBAntoc aptduoc napouUeETPwWYV

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

@, python’




Katavoun oti¢ moapaueTpouc

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

H >>> add(*params)
= 3

@, python’




Katavoun oti¢ moapaueTpouc

H >>> params = {'name": 'Sir Robin', 'greeting': 'Well met'}

H >>> hello_3(**params)
= Well met, Sir Robin!

@, python’




Mapadeiyuara

H def story(**kwds):

return 'Once upon a time, there was a '\

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

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

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

@, python’




Mapadeiyuara

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’




=g

Mapadeiyuara

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’




Taéwounon

@, python’



Taéwounon

H H Python £xeL evowpatwpévn pEbodo yia tafvopnon Alotwy:
H >>>seq=[34,67,8,123, 4,100, 95]
H >>>seq.sort()

B’ >>>seq
" [4,8,34,67,95, 100, 123]

@, python’




H ocuvaptnon sorted

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

@, python’




Taéivounon ue ermiAoyn (selection sort)

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

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

B def SwapintegerElements(array, p1, p2):
array[pl], array[p2] = array[p2], array[p1]

@, python’




Bubblesort

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

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

@, python’




Insertionsort

B def InsertionSort(numbers):
array_size=len(numbers)
foriinrange(1, array_size):

index=numbers|i]

j=I

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

numbers[j]=index

@, python’




Avadlntnon otnv Python

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

B >>>21inx
" True

B >>>3inx

= False

H Acv pou AésL os mowa O£on tng Alotag BploKETOL TO OTOLXELO TTOU
Jaxvw.

@, python’




H ugdodoc index

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

B >>>[2, 3,4, 2, 1].index(5)
* Traceback (most recent call last):

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

@, python’




lpauuitkn Avalntnon (Linear Search)

H Wayvoupe tnv B€on pac tipnnc KAeLSI

H pappkn Avalitnon (Linear search)
= AmAovotepn duvath
= JUYKPLVE OELploKA KABE oTolxelo Tou Ttivaka pe TNV TLUN-KAELSL
- XpNOLUo yLa pkpouc kat MH taélvopnévoucg mivakeg

@, python’




linearsearch

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

return -1

@, python’




Avadikn Avalntnon (Binary Search)

H Avadkn Avalnitnon
" Y& TaéLVOUNUEVOUG TILVAKEC LOVO
" Juykpivel To middle otoweio pe to {ntoupevo key
" Av elval ioa Bp€Bnke
" Av key < middle, JaxveL oto 1o pLoo tou mivaka
" Av key > middle, JaxveL oto 20 pLoo tou mivaka
" EmavaAnyn
* ToAu ypriyopn
" 2T XELPOTEPN MEPIMTWON n BApoata, yla
2" > aplOuod otolxeiwy
H Mivakoc 30 otoweiwv xpetaletal to moAl 5 BrApata
= 2°>306nAadn 5 BAupata

@, python’
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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 apxeiwyv

H >>>f=open(‘somefile.txt’)
H 7 >>>f=open(r'C:\text\somefile.txt')
H To f sivau file object.

H Av 6ev npoobloplow SltopopeTikd, To apxeio xeL avolytel yia
avayvwon.
H Av to apyeio sv umtapyet:
" 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

HE B #H =

'b' Binary mode (added to other mode)

H Av 6ev npooblopiow mode, evvositat ‘r’.

H ‘rb’ onpaivel 0tL avoiyoupe Suadikod apxeio (0xL apxelo KeLUEVOUL).

@, python’




H H H H

o

MeGobotl apyeiwv

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

>>> f.close()

H f.close() xpelaletal onwodrmote otnVv eyypadn yLoti Umopet o
UTTOAOYLOTH G VoL EXEL KpaTnoeL Ta dedopeva tou BEAou e va
vpayoupe og buffer kat va pnv ta €xeL CWOEL OTO ApPXELO.

@, python’




= G

MeGobotl apyeiwv

>>> f = open('somefile.txt’, 'r')

>>> f.read(4)
" 'Hell'

>>> f.read()
= 'o, World!’

To f.read(4) StaBalel 4 xopaktipeg, evw to f.read() Staalel 6Ao o
UTTOAOLTTO apXELO.

@, python’




Tuxaia tpocBaon

H Yrapyew n péBodocg seek(offset[, whence]).
H offset sivat o aplOuoc xapaktripwy mov BEAoupe va petakivnBoULE.

H To whence pmopst va sivat:
= 0 (default), omou petpape amnod tnv apxn Tou apxeiou.
= 1, OTIOU PETPALE aTto TNV TPEXOUO BEon.
= 2, OTIOU UETPAE A0 TO TEAOC TOU apyelov.

@, python’




B #H H H B &2 =

Tuxaia tpocBaon

>>> f = open('somefile.txt’, 'w')

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

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

>>> f.close()

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

>>> f.read()
= '01234Hello, World!89'

@, python’




H H H

Tuxaia tpocBaon

H nébodoc tell() pog divel tnv tpexovoa Beon peoa oto apyeio.
>>> f = open('somefile.txt')

>>> f.read(3)
= '012'

>>> f.read(2)
= '34'

>>> f.tell()
= 5

@, python’




H H H H

o

readline, readlines, writelines

H néBobdoc readline() Stafalel Tnv eMOUEVN VPO TOU apyxelou.
To TEAOC pilac ypapung vrtodnAwvetat amnod to \n.
H readline(5) dtafadlel toug 5 mpwTtouCg XapaKINPES TNE YPOAMLAG.

H néBobdoc readlines() Staalel OAEC TIC YPOAUUEC TOU OPXELOU KOL TLG
eTLoTpEDEL o€ pia AloTa.

H pébBobocg writelines() maipvel pia Alota anod aApaplOuntika Kot to
owlel oto apxeio. Mpemel epeic va mpoobéooupe ta \n.

@, python’




Moapadeiyuata

B Eotw otL to apyeio somefile.txt mepLexet:
" Welcome to this file
" There is nothing here except
" This stupid haiku

o

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

o

>>> f.read(7)
= 'Welcome'

H >>>fread(4)
n ] to 1

B >>>f.close()

@, python’




read()

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

H >>> print(f.read())
" Welcome to this file
" There is nothing here except
" This stupid haiku

H >>>fclose()

@, python’




readline()

H >>>f = open('somefile.txt')
H >>> foriin range(3):

print(str(i) + ': ' + f.readline(),)
" 0: Welcome to this file
" 1:There is nothing here except
= 2:This stupid haiku

H >>>fclose()

@, python’




write(string)

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

H To apyelo twpa MePLEXEL:
" this
" isno
" haiku

@, python’




B #H H H B &2 =

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)

H Twpa to apyelo mepLexet:
" this

" isn'ta
= haiku

@, python’




ErtavaAnyeic o apyeia

H Eotw pa amAn ouvvaptnon:
H def process(string):
print('Processing: ', string)
H f=open(filename)
H char =fread(1)
B while char:
process(char)
char = f.read(1)
H fclose()

@, python’




Me while True/break

H f=open(filename)

B’ while True:
char = f.read(1)
if not char: break

process(char)

H fclose()

@, python’




AwaBalovrac uia ypapuun tn @opa

H f=open(filename)

B’ while True:
line = f.readline()
if not line: break

process(line)

H fclose()

@, python’




AwaBalovrac oAokAnpo to apyeio

H f=open(filename)

H for charin f.read():
process(char)

H fclose()

H f=open(filename)

H for line in f.readlines():

process(line)

H fclose()

@, python’




ErtavaAnyeic ue file objects

H f=open(filename)
H forlineinf:
process(line)

H fclose()

H EvoMaktka:
H for line in open(filename):

process(line)

@, python’




list(open(filename))

H Mmnopw va petatpew to MEPLEXOUEVA TOU apxeiov os Alota
xpnotomnowwvtac list(open(filename))

H Avtiotowa pe to

H list(range(5))

@, python’




B #H H H B &2 =

Mapadeyua

>>> f = open('somefile.txt’, 'w')
>>> f.write('First line\n')

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

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

>>> f.close()

>>> lines = list(open('somefile.txt)')

>>> |ines
= ['First line\n', 'Second line\n', 'Third line\n']

@, python’




= G

Mapadeyua (ouvexeia)

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

>>> first
= 'First line\n'

>>> second
= 'Second line\n'

>>> third
= 'Third line\n'

@ python’




numpy

H BBAoBRKN yLa TtivaKeg

@, python’




H H H H

"

Mivakec oto numpy ue napadeiyuaro

>>> 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)

>>> a.ndim
= D

@, python’




Mivakec oto numpy ue napadeiyuaro

>>> a.dtype.name
= 'int32'

>>> g.itemsize
= 4
>>> g.size

= 15

>>> type(a)
" numpy.ndarray

@, python’




Mivakec oto numpy ue napadeiyuaro

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

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

B >>> type(b)
" numpy.ndarray

@, python’




= G

H =2 H

Mivakec oto numpy ue napadeiyuaro

>>> 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’




HE 25 2 H =B

Mivakec oto numpy ue napadeiyuaro

>>> a = arange(6) # 1d array

>>> print a

[012345]

>>> b = arange(12).reshape(4,3) # 2d array

>>> print b
= [[012]
= [345]
= [6738]
= [910 11]]

@, python’




Mivakec oto numpy ue napadeiyuaro

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

H >>>printc

" [[[0123]
* [4567]
= [8910 11]]

= [[12 13 14 15]
= [16 17 18 19]
= [2021 22 23]]]

@, python’




B #H H H B &2 =

Mivakec oto numpy ue napadeiyuaro

>>> 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’




B 2 #H B =2 H

Mivakec oto numpy ue napadeiyuaro

>>> p**2

array([O, 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 napadeiyuaro

B >>> A=array( [[1,1],
... [0,1]])

H >>>B=array([[2,0],
.. [3,4]])

>>> A*B # elementwise product

= G

array([[2, 0],

[0, 4]])
>>> dot(A,B) # matrix product

= G

array([[5, 4],

3, 41)) @ python’




MapaAAnAoc npoypouuUaTioUOC

import multiprocessing as mp
import random

import string

def Iand_string{length, output) :

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

a
'' Join(random.choice (

rand str
string.ascii lowercase
+ string.ascil uppercase
+ string.digits)
for i1 in range (length))

output.put (rand str)



MapaAAnAoc npoypouuUaTioUOC

# Setup a list of processes that we want to run
processes = [mp.Process(target=rand string, args=(5, cutput)) for x in range (4)]
# Run processes
for p in processes:
p.start ()
# Exit the completed processes
for p in processes:
p.Jjoin()
# Get process results from the output gueue
results = [output.get () for p in processes]

print (results)



MapaAAnAoc npoypouuUaTioUOC

def cube (x) :

return =x*+*3

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

print (results)

[1, 8, 27, &4, 125, Zlg]

Edv xpnowpornotwjooupe tn pool.map_asynch n Alota Ba mepLeEXeL TIC TILES OTwC apnxOnoav
KOl OXL LE TN OELPA TTOU avaAoyouv oTtnVv Alota tn¢ ELocodou



Classes and Instantiation

class Classhame:
sstatemsnt-13

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

mrr

cstatemsnt-MN:

x = MyClass()



Initialization

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

»2» x = Complex(3.8, -4.5)
23 X.r, X.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 unigue to each instance

»>> d = Dog( 'Fido')
»»>» e = 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 wvariable

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

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

»»>» d = Dog( 'Fido")

»»> e = 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>

cstatement-M:

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

sstatement-N>



A CIOCk clas=s Clock(ckject):

def init (self,hours=0, minutes=0, seconds=0):
Example self. hours = hours
self. minutes = minutes
zelf. =eccnds = =econds

def seti(zelf, hours, minutes, seconds=0):

self. hours = hours
self. minutes = minutes
self. seconds = seconds

def tick(=self):

FIFEFF g

Time will be advanced by one second """

if self. seconds = 38:
self. =seconds =0
if (self. minutes == 38):
self. minutes = 0
gelf. hours = 0 if self. hours==23 el=se self. hours+l
elze:

self. minutes += 1;

el=ze:
self. seconds += 1;
def display(self):
print ("%d:%d:%d" % (self. hours, =self. minutes, self. =seconds))
def str (self):
return "%2d:%2d:%2d" % (self. hour=s, self. minutes,

gelf. =econds)



The Calendar Class

cla=s=s Calendar (ocbject):

months = (31,28,31,30,31,30,31,31
def init (=elf, day=1l, month=1,

self. day = day
self. month = month

self. year = year
def leapyear(self,y):
if v % 4:
¥ not a leap year
return 0;
else:
if y % 100:
bl 1



A Clock Calendar Class

from clock import Clock
from calendar import Calendar

class CalendarClock(Clock, Calendar):

def init (self, day,month, year,hours=0, minutes=0, seconds=0):
Calendar. init (self, day, month, wyear)
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):
x.advance ()}

print (x)



Private Variables

H 6ev unapyouv

H undapysL n cvpBaon otdRmote Eekvasl amod KATw mavAa, site sival
neEBodoc eite dedopeva va To XpNOLUOTIOLOUE oAV N dSnUOGcLo

@, 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 = 1088



Operating System Interface

»»> import os

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

"C:\\Python2s'

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

»»> import shutil
»»» shutil.copyfTile( '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

»»» £ = z1ib.compress(s)

»»» len(t)

37

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

= wa -



Modules

def fibi(n}):
if n == 0:
return 0
elif n == 1:
return 1
else:
return fib(n-1}
def ifib(n):
a, b=10, 1
for i in range(n):
a, b=b, a t+b
return a

+ fib(n-2)

»>> import fikonacci
>»» fibonacci.fik (30}
£32040

>»» fibonaceci.ifikb (100}

35422484E81708261915075L

>»» fibonacci.ifib (1000}
4346655768093 74564356885276750406:
6347752096890 232306873322471161642¢

F



Modules

»>»> fib = fibonacci.ifib
>»> f£ib (10}
gg Sivoupe éva pikpatEpO,

e TtLo BoAko ovopa



Modules

>>»> import fikbonacci
»>»> fibonacci.fib (30}
R32040

>»» fibonacci.ifib (100)
354224B4817920191507 3L

»>»>» fibonacci.ifib (1000}
4346653576806 9374564356B852T70 7504062
3477520068090 23239R8T73322471101042¢

i

»»>» from fibonacci import fik, ifib
»»» ifib (500)

1123 3 1

13 21 34 33

(R ]

O 144 233 377

(]

»>>»» from fibonacci import *
=»>» £ib (200)

1123 3

-

13 21 34 55 B8

(R

Lad
-]
-]



Modules as Scripts

pyvthon fibo.py

1o eKtEAOUUE oav script

if name == " main ":

import sys

fib(int (sys.argv[1]})
av €XEL KATOLo main ...

pyvthon fiko.py 20

o L B ] T B T T A |
1 2 2358 13 21 3

(S 1]

TPEXEL

=»> import fibo
FEF

oAAlw¢ antAa yivetatl import



Renaming

»»» import math as mathematics

»»»> print mathematics.cos (mathematics.pi)
-1.0

_

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

)

>>> sinus (pi)

1.2246467881473532e-16



More lists

Ano Keloiou o Dapevarrt

>
>
i

Celsius = [39.2,
Fahrenheit = [ |

(FLFLFRFRFLE

>

7.3, 37.8]
) /5)*x + 3

(FLELFRFLFLELFLFLEL P F Y




More lists

TputAéteg Tou NuBayopa

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

if mx=*2 4+ uEw2 —= z*-:*-:z]

[(3, 4, 2}, (5, 12, 13), (e, &, 10), (7, 24, 23}, (&, 13, 17), (9, 12, 13},
(10, 24, 28), (12, 1e, 20), (15, 20, 253), (20, 21, 29)]

>



More lists

ouvduaopuog and 6Uo cuvola

>>>» 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'} ]
e

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

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

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



More lists

npwtot 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

iy ] - q q o aq a1 iy oy Y k| s i y L] ] § | =
2, 3, =, 7, 11, 13, 17, 19, 23, 29, 231, 37, 41, 43, 47, 53, 59, el, a7,
= T . = ==

o & g, B3, B9, 97]

e

»»> from math import sgrt

=»> n = 100

>>> 2qrt n = int(sgrt(n})

>»> no_primes = [j for i in range(2,sqgrt n) for j in range(i*Z, n, i}]



Euxoplotw
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