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OOP characteristics
r




Classes and instances

objects (main memory)

92

~

namespace

Car

vehicle

class Car:

class

brand
'Audi’

wheels

def showWheels (self):
print ('# wheels:',
self .wheels)
vehicle = Car()
type vehicle.brand = 'Audi'
_J?m_. vehicle.wheels =
] ar ]
> howihools vehicle.showWheels () 4
<method>
wheels
//ﬂk\ \\\\\\\\\\\\\\‘
Car W/ Car N Car Car
\ I~
__class___ __class___ __class___ __class___
brand brand brand brand
'Ferrari' 'Ferrari' 'Ford' 'Ford'
wheels wheels wheels wheels
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Classes and instances

objects (main memory)

\‘L’

namespace

Car

vehicle

type

name
'Car'

class

brand
'Audi’

\ 4

showWheels
<method>

wheels

class Car:
wheels =
def showWheels (self) :

print ('# wheels:'
self .wheels)

vehicle = Car()
vehicle.brand = 'Audi'
vehicle.showWheels () 4
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Classes and instances

objects (main memory)

=

namespace

Car

class Car:

vehicle

wheels =

class

brand
'Audi’

wheels

\ 4

self .wheels)

type vehicle = Car()

_J?m_. vehicle.brand = 'Audi'
] arl

ool vehicle.wheels =
<method> vehicle.showWheels ()
wheels

def showWheels (self) :
print ('# wheels:',
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Roman numerals

AL = 40
L=350
LX = 60
LXX =70
LXXX = 80
XC=90
C =100
D =500
M = 1000

LUCKY COWS
ORINKE MILk



https://dodona.be/en/exercises/995728649/

Classes and instances

objects (main memory)

=

namespace

Car

class Car:

vehicle

wheels =

class

brand
'Audi’

wheels

\ 4

self .wheels)

type vehicle = Car()

_J?m_. vehicle.brand = 'Audi'
] arl

ool vehicle.wheels =
<method> vehicle.showWheels ()
wheels

def showWheels (self) :
print ('# wheels:',
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Inheritance

objects (main memory)

A 4

type

__name
'Vehicle'

showWheels
<method>

type

bases

Car

class

brand

'Audi’

A 4

name
'Car'

wheels

class Vehicle:

def showWheels (self):
print ('# wheels:'

self .wheels)

class Car (Vehicle):

wheels =

vehicle = Car()
vehicle.brand = 'Audi'

vehicle.showWheels ()

4.
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" Inheritance
F

objects (main memory)

\‘L’

1
¢

b

type

name

'object'’

type

init

<method>

A 4

bases

str

<method>

__name
'Vehicle'

showWheels
<method>

type

bases

Car

class

brand
'Audi’

\ 4

name
'Car'

wheels

class Vehicle (object):

def showWheels (self):
print ('# wheels:'

self .wheels)

class Car (Vehicle):

wheels =

vehicle = Car()
vehicle.brand = 'Audi'

vehicle.showWheels ()

4.
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Python 2.x

Classes: 'new style' vs 'old style

differentiates between 'new style' and 'old style' classes

most differences are in advanced (technical) details

class Point: 0(0{ class Point (object): new
pass Stg(@ pass Stg(@
Python 3.x

no difference between 'new style' and 'old style' classes

class Point:

pass

new
style

class Point (object): new
pass style




Inheritance

objects (main memory)

type

__name
'object'’

__init
<method>

str

<method>

Car

w2

class

brand
'Audi’

type
__bases
R __name <
" 'Vehicle'
showWheels
<method>
type type type
__bases — __bases — __bases
g __name __name __name
'Car'’ 'Train’ 'Bicycle'
wheels wheels
A A
type type type type
__bases __bases __bases __bases
name __name___ name __name
"Ford' 'Ferrari' 'Bike' 'Motorcycle'
brand brand
'Ford' 'Ferrari'




Inheritance

class Vehicle:

"base class for vehicles"

brand = 'unknown'
wheels = None
def init (self, brand=None, wheels=None):
if not brand is None: self.brand = brand
if not wheels is None: self.wheels = wheels
def  str (self):
return 'A {} of brand {} with {} wheels'.format(
self. class . name_ , self.brand, self.wheels)

def showWheels (self) :
if self.wheels is None:
print ('Unknown number of wheels')
else:

print ('Number of wheels: {}'.format(self.wheels))

4

class Car (Vehicle):
wheels =

class Ford(Car) :
brand = 'Ford'

class Ferrari (Car):
brand = 'Ferrari'

class Train(Vehicle) :
pass

class Bicycle (Vehicle) :
wheels =

class Motorcycle (Bicycle) :
pass

class Bike (Bicycle):
pass

o

! JII

% UNIVERSITEIT

GENT

>>> bike = Bike (brand='Merckx')
>>> bike.brand
'Merckx'

>>> bike.showWheels ()

Number of wheels: 2

>>> print (bike)

A Bike of brand Merckx with 2 wheels




Inheritance

class Vehicle:

"base class for vehicles"

brand = 'unknown'
wheels = None
def init (self, brand=None, wheels=None):
if not brand is None: self.brand = brand
if not wheels is None: self.wheels = wheels
def  str (self):
return 'A {} of brand {} with {} wheels'.format(
self. class . name_ , self.brand, self.wheels)

def showWheels (self) :
if self.wheels is None:
print ('Unknown number of wheels')
else:

print ('Number of wheels: {}'.format(self.wheels))

4

class Car (Vehicle):
wheels =

class Ford(Car) :
brand = 'Ford'

class Ferrari (Car):
brand = 'Ferrari'

class Train(Vehicle) :
pass

class Bicycle (Vehicle) :
wheels =

class Motorcycle (Bicycle) :
pass

class Bike (Bicycle):
pass

o

! JII

% UNIVERSITEIT

GENT

>>> Car = Ferrari ()
>>> Car.brand
'Ferrari'

>>> Car.showWheels ()
Number of wheels: 4
>>> print (Car)

A Ferrari of brand Ferrari with 4 wheels
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Inheritance

class Vehicle:

"base class for vehicles"

'unknown'
None

brand =
wheels =

def init (self, brand=None, wheels=None):
if not brand is None: self.brand = brand

if not wheels is None: self.wheels = wheels
def  str (self):
return 'A {} of brand {} with {} wheels'.format(
self. class . name_ , self.brand, self.wheels)

def showWheels (self) :
if self.wheels is None:
print ('Unknown number of wheels')
else:

print ('Number of wheels: {}'.format(self.wheels))

4

class Car (Vehicle):
wheels =

class Ford(Car) :
brand = 'Ford'

class Ferrari (Car):
brand = 'Ferrari'

class Train(Vehicle) :
pass

class Bicycle (Vehicle) :
wheels =

class Motorcycle (Bicycle) :
pass

class Bike (Bicycle):
pass

&

M
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% UNIVERSITEIT

GENT
X

>>> boat.brand

'Ocean'’

>>> boat.showWheels ()

Number of wheels: 0

>>> print (boat)

A Vehicle of brand Ocean with 0 wheels

>>> boat = Vehicle (brand='Ocean', wheels=0)






https://dodona.be/en/exercises/1817517925/
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Sushi hierarchy
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Sushi hierarchy

objects (main memory)

type Sushi type
__bases class > __bases
—_name__ P ingredients ) —name__ <
'Ingredient'’ D [Ingredient] 'Sushi'’
str . .
— - description
<method>
english
<method>
type type
Ingredient __bases__ __bases__
__class___ _ name - > <
" 'Maki' b d '"Nigiri' D
_Jjapese
'sake'’ description description
_english
'salmon'’
type type type type type
__bases __bases __bases __bases __bases
name _name_ name _name_ _name_
'Futomaki' 'Temaki' 'Futomaki' 'Gunkanmaki' 'Temarizushi'
description description description description description

i
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Immune system



https://dodona.be/en/exercises/505435360/

Immune system

objects (main memory)

!” namespace
object

Organism
organism

‘

4

'(\

W

*.

~

type
__name
> 'object' type
init
- - G— bases
<method> - -
__str_ __name___
<method> 'Organism'’
__init
" <method>
| | isResistant
" <method>
mutation
<method>
Organism
__class___
> innate
adaptive >

\ 4

% UNIVERSITEIT
GENT S>>

organism.isResistant (virus=99)
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Domino tiles

+--—+ +--—+ +-——+
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https://dodona.be/en/exercises/1751367082/

Quilts

OuIL L A(2H 2,5 /R s aQUuIBt (2, 25..] NN Quilt (2, 45N /Antt || ")

/| / - |\ /| /| -]\
G
+ D

+ | + | | | + | + | | | |
+ [\

turn

+ |\

Quilt (4, 2, "+\\H\\-|-/")
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https://dodona.be/en/exercises/1675101447/

lons or remarks?
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%‘ The sky is the limit ...

"When a task cannot be partitioned because of
sequential constraints, the application of more
effort has no effect on the schedule.

The bearing of a child takes nine months, no
matter how many women are assigned.

Many software tasks have this characteristic
because of the sequential nature of debugging."

— Frederick P. Brooks, Jr.
The Mythical Man-Month
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