Classese & Object Oriented Programming
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Introduction: Why Class?
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car_k5 = {
"name": "k5",
"color": "black",
"speed": 100
}
car_ionic5 = {
"name": "ionic 5",
"color": "grey",
"speed": 50
¥
def speed up(car, value):

car["speed"] += value
def speed_down(car, value):
car["speed"] -= value

def describe(car):
print(f"At&: {car['name’]}")
print(f"&: {car['color']}")
print(f"S&=: {car['speed']}")

speed_up(car_k5, 50)
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class Car:
def __init__
self.name = name
self.color = color
self.speed = speed
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def speed up(self, value):
self.speed += value

def speed_down(self, value):
self.speed -= value

def describe(self):
print(f"At5: {self.name}")
print(f"AM4: {self.color}")
print(f"=X: {self.speed}")

car_k5 = Car("k5", "black", 100)
car_ionic5 = Car("ionic 5", "grey", 50)

car_k5.speed_up(50)
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S22 ™O|(class definition)

class ClassName:
<statement 1>
<statement 2>
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class Car:
def speed_up(self, value):

car_k5.speed up(50)
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class MyClass:
magic = 42

print(MyClass.magic) # 42
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myClass = MyClass()
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print(myClass.magic)

myClass.magic = 100
print(MyClass.magic)
print(myClass.magic)
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__init_ O&aE
class Car:
def _init_ (self, name, color, speed):
self.name = name
self.color = color
self.speed = speed
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class Account:
def __init_ (self, balance):
self.balance = balance

def add_ (self, other):
return Account(balance + other.balance)

accl = Account(109)
acc2 = Account(309)
acc3 = accl + acc2
print(acc3.balance) # 4600
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a+b a.__add_ (b) a+=b a. iadd_ (b) a<b a. 1t _(b)
a-b a.__sub__(b) a-=b a.__isub__(b) a<=b a._le_(b)
a*b a._mul__(b) a*=b a._ imul__(b) a==b a._eq_(b)
a /b a. truediv__(b) a/=b a. itruediv__(b) al=b a._ne__(b)
a// b a.__floordiv__(b) a//=b a. ifloordiv__(b) a>b a._gt_(b)
a%b a.__mod__(b) a% b a._mod_ (b) a>=b a. ge (b)
a**b a._pow__(b) a*»=b a.__ipow__(b)
abkb a.__and__(b) a&=b a.__iand__(b) of A 55t 8
alb a.__or__(b) al=b a._ior__(b) alkey] a.__getitem__(key)
a”™b a.__xor__(b) a™=b a.__ixor__(b) alkey] a.__setitem__(key)
-a  a._neg_ () len(a) a.__len_ ()
~a  a.__invert__() print(a) a._str__()
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class BankAccount:
def init (self, name, balance):
self.name = name
self.balance = balance

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

def withdraw(self, amount):
if self.balance - amount >= 0:
else:
print("72t EZ1m)
return False

def print_info(self):
print("O|S: %s, Tr1: %d" % (self.name, self.balance))

def transfer(self, other, amount):

accl = BankAccount("&E", 1000)
acc2 = BankAccount("Z2[", 500)
acc2.transfer(accl, 600)
acc2.transfer(accl, 300)

accl.print_info()
acc2.print_info()
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class Pair:
c =20

def init (self, x, y):
self.x = x
self.y =y
Pair.c += 1

def add_ (self, other):
self.x += other.x
self.y += other.y

def str_ (self):
return f"({self.x}, {self.y})"

Pair(10, 20)

pl

p2 = Pair(30, 49)
p3 = pl + p2
print(pl)
print(p2)
print(p3)
print(p3.c)
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class Sedan:
def __init_ (self, name, color, speed, seat_num):
self.name = name
self.color = color
self.speed = speed
self.seat_num = seat_num

def speed up(self, value):
self.speed += value

def speed_down(self, value):



self.speed -= value

def describe(self):
print(f"At5: {self.name}")
print(f"M4: {self.color}")
print(f"=X: {self.speed}")
print(f"ZA o=: {self.seat_num}")

def get_seat_num(self):
return self.seat_num

class Truck:
def __init_ (self, name, color, speed, capacity):
self.name = name
self.color = color
self.speed = speed
self.capacity = capacity

def speed_up(self, value):
self.speed += value

def speed_down(self, value):
self.speed -= value

def describe(self):
print(f"AtS: {self.name}")
print(f"M4&: {self.color}")
print(f"&X: {self.speed}")
print(f"&55%: {self.capacity}")
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class Sedan(Car):
def __init_ (self, name, color, speed, seat_num):
super().__init__ (name, color, speed)
self.seat _num = seat num

def describe(self):
super().describe()
print(f"ZHA +=: {self.seat_num}")

def get_seat_num(self):
return self.seat_num

class Truck(Car):
def __init_ (self, name, color, speed, capacity):
super().__init_ (name, color, speed)
self.capacity = capacity

def describe(self):
super().describe()
print(f"&55%: {self.capacity}")
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class Track:
def init_ (self, name, artist, duration):
self.name = name
self.artist = artist
self.duration = duration

def str_ (self):
return f"{self.artist} - {self.name} | {self.duration}s"

class OnlineTrack:
def init (self, name, artist, duration, likes):
self.likes = likes

def _ str_ (self):
return super()._ str_ ()

track = OnlineTrack("H|Z®#S 486", "&5|", 316, 194721)
print(track)
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class ParkinglLot:
def __init_ (self):
self.cars = []

def park(self, car):
self.cars.append(car)

def describe(self):
for c in cars:
c.describe()
print() # £/ = =4/
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parking_lot = ParkingLot()

sedan = Sedan("k5", "green", 100, 4)
truck = Truck("porter™, "blue", 50, 1000)

parking_lot.park(sedan)
parking_lot.park(truck)
parking_lot.describe()
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Why Polymorphism?
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class Shape:

def area(self):

pass

def draw(self):

pass

class Rectangle(Shape):
def __init_ (self, width, height):
self.width = width

self.height

def area(self):
return self.width * self.height
def draw(self):

class Triangle(Shape):
def __init_ (self, base, height):
self.base = base

self.height

def area(self):
return 0.5 * self.base * self.height
def draw(self):
print(f"Drawing a triangle with base {self.base} and height {self.height}.")
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shapes = [Rectangle(2, 3), Triangle(4, 5)]

for shape in shape
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Drawing a 2x3 rectangle.

10

Drawing a triangle with base 4 and height 5.
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class Room:
students = []
def add_student(self, name):
students.append(name)

roomA
roomB

Room()
Room()

roomA.add student("alice")
roomB.add_student("bob")
print(roomA.students) # ["alice"”, "bob"]
print(roomB.students) # ["alice"”, "bob"]
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self.balance -= amount
return True
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if self.withdraw(amount):
other.deposit(amount)
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None
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def __add__ (self, other):
return Pair(self.x + other.x, self.y + other.y)
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print(f"Drawing a {self.width}x{self.height} rectangle.")
Fem gIgk

print(shape.area())
shape.draw()



