
Python Dictionary Overview

A dictionary in Python is an unordered collection of items where each item
is stored as a key-value pair. Dictionaries are mutable, meaning they can be
changed after creation, and are indexed by unique keys.

1. Creating a Dictionary

You can create a dictionary by placing a sequence of key-value pairs
separated by commas within curly braces {} or using the dict() constructor.

# Method 1: Using curly braces
my_dict = {
'name': 'Alice',
'age': 25,
'city': 'New York'

}

# Method 2: Using dict() constructor
my_dict = dict(name='Alice', age=25, city='New York')

2. Dictionary Keys and Values

● Keys: Must be unique and immutable. Typically strings or numbers,
but tuples can also be used as dictionary keys.

● Values: Can be of any data type (lists, dictionaries, strings, etc.) and do
not need to be unique.



# Example of various data types in dictionary values
person = {
'name': 'Bob',
'age': 30,
'hobbies': ['reading', 'gardening'],
'address': {'street': 'Main St', 'city': 'Boston'}

}

3. Accessing Dictionary Elements

You can access a dictionary value by referencing its key using square
brackets or the get() method.

my_dict = {'name': 'Alice', 'age': 25, 'city': 'New York'}

# Accessing using key
print(my_dict['name']) # Output: Alice

# Using get() method (returns None if the key is not found)
print(my_dict.get('age')) # Output: 25
print(my_dict.get('country')) # Output: None

4. Modifying a Dictionary

You can add, update, or remove key-value pairs in a dictionary.

● Add/Update: Assign a value to a key.
● Remove: Use methods like pop(), del, or popitem().



# Adding a new key-value pair
my_dict['country'] = 'USA'

# Updating an existing value
my_dict['age'] = 26

# Removing a key-value pair using pop()
my_dict.pop('city')

# Removing the last inserted key-value pair using popitem()
my_dict.popitem()

# Removing a key-value pair using del
del my_dict['name']

5. Dictionary Methods

Python provides several useful dictionary methods:

● keys(): Returns a view object containing all keys.
● values(): Returns a view object containing all values.
● items(): Returns a view object containing key-value pairs (as tuples).
● update(): Updates the dictionary with another dictionary or key-value

pairs.
● clear(): Removes all elements from the dictionary.
● copy(): Returns a shallow copy of the dictionary.

# keys(), values(), items() example
my_dict = {'name': 'Alice', 'age': 25, 'city': 'New York'}

print(my_dict.keys()) # Output: dict_keys(['name', 'age', 'city'])
print(my_dict.values()) # Output: dict_values(['Alice', 25, 'New York'])



print(my_dict.items()) # Output: dict_items([('name', 'Alice'), ('age',
25), ('city', 'New York')])

# update() example
my_dict.update({'age': 26, 'country': 'USA'})

# copy() example
copy_dict = my_dict.copy()

6. Dictionary Comprehension

Like list comprehension, Python supports dictionary comprehension,
allowing you to create dictionaries in a concise way.

# Example: Create a dictionary with squares of numbers as values
squares = {x: x*x for x in range(6)}
print(squares) # Output: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25}

7. Checking if a Key Exists

You can check if a key exists in a dictionary using the in keyword.

my_dict = {'name': 'Alice', 'age': 25}

# Check if 'name' is a key
if 'name' in my_dict:
print("Name exists in the dictionary")



8. Merging Dictionaries

Starting from Python 3.9, you can use the | operator to merge two
dictionaries.

dict1 = {'a': 1, 'b': 2}
dict2 = {'b': 3, 'c': 4}

merged_dict = dict1 | dict2 # Output: {'a': 1, 'b': 3, 'c': 4}

9. Iterating Through a Dictionary

You can loop through a dictionary to access its keys, values, or both.

my_dict = {'name': 'Alice', 'age': 25}

# Loop through keys
for key in my_dict:
print(key)

# Loop through values
for value in my_dict.values():
print(value)

# Loop through key-value pairs
for key, value in my_dict.items():
print(f"{key}: {value}")



10. Nested Dictionaries

Dictionaries can contain other dictionaries, creating a nested structure.

nested_dict = {
'person1': {'name': 'Alice', 'age': 25},
'person2': {'name': 'Bob', 'age': 30}

}

# Accessing a nested value
print(nested_dict['person1']['name']) # Output: Alice

11. Dictionary as Hash Table

Dictionaries in Python use hash tables to provide fast access to values. This is
why dictionary keys must be immutable (so their hash doesn't change).

12. Conclusion

Dictionaries are a versatile and powerful data structure in Python, ideal for
storing and managing large amounts of data efficiently using key-value pairs.
With methods for modification, iteration, and manipulation, they are
indispensable in Python programming.


