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4.1 Classes and Instances

Reference example

class Counter:
    def __init__(self, start):
        self.value = start
    def increment(self):
        self.value += 1

a = Counter(2)
b = Counter(10)
a.increment()
print(a.value, b.value)

4.1.1 - Explain

What role does __init__ play when Counter(5) is evaluated?

4.1.2 - Write code

Create a Box class whose constructor stores width and whose area method returns width squared. Show
Box(4).area().
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4.2 Instance Versus Class Attributes

Reference example

class Bag:
    def __init__(self):
        self.items = []

a = Bag()
b = Bag()
a.items.append("book")
print(a.items)
print(b.items)

4.2.1 - Trace

Determine the exact output and explain the state changes.

class Item:
    category = "tool"

a = Item()
b = Item()
a.category = "book"
print(a.category, b.category)

4.2.2 - Explain

Why can items = [] in the class body cause unexpected sharing between instances?
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4.3 Methods and Encapsulation

Reference example

class Wallet:
    def __init__(self):
        self._balance = 0
    def deposit(self, amount):
        if amount > 0:
            self._balance += amount
    def balance(self):
        return self._balance

w = Wallet()
w.deposit(8)
w.deposit(-2)
print(w.balance())

4.3.1 - Explain

Why is directly changing _balance weaker than using deposit for normal client code?

4.3.2 - Write code

Write a Celsius class with a method returning Fahrenheit, and show the result for 0 degrees Celsius.
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4.4 Special Methods

Reference example

class Playlist:
    def __init__(self, songs):
        self.songs = list(songs)
    def __len__(self):
        return len(self.songs)
    def __str__(self):
        return f"Playlist({len(self)} songs)"

p = Playlist(["A", "B"])
print(len(p))
print(p)

4.4.1 - Explain

What return type should __len__ produce, and what should __str__ return?

4.4.2 - Write code

Create a Label class whose string representation is its stored text, then print Label("ready").
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