PYTHON LANGUAGE COURSE  ·  PROJECT 17 OF 40
List Comprehensions & Generator Expressions

Objective
Rewrite common loop patterns as list comprehensions and generator expressions, learning when these concise forms improve (and when they hurt) code readability.
Prerequisites
1. Completion of Projects 11, 14
Concept Overview
	Concept
	Why It Matters Here

	List comprehension syntax
	[expression for item in iterable if condition] -- a compact way to build a new list from an existing iterable.

	Generator expressions
	The same idea as a list comprehension, but lazily evaluated one item at a time -- more memory-efficient for large datasets.

	Nested comprehensions
	Comprehensions containing comprehensions -- powerful, but a common readability trap if overused.

	Dictionary and set comprehensions
	Applying the same compact pattern to build dicts and sets, not just lists.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Take a for-loop that builds a list of squares of numbers 1-20, and rewrite it as a list comprehension.
1. Add a conditional filter to only include even squares, using the comprehension's `if` clause.
1. Rewrite a for-loop that builds a dictionary mapping words to their lengths as a dictionary comprehension.
1. Rewrite a for-loop that builds a set of unique first letters from a list of words as a set comprehension.
1. Write a nested list comprehension that flattens a 2D list (list of lists) into a single flat list.
1. Convert one of your list comprehensions into a generator expression (using parentheses instead of brackets), and explain when you'd prefer one over the other.
1. Use a generator expression directly inside sum() or max() without first building an intermediate list.
1. Identify one comprehension you've written that's become hard to read, and deliberately rewrite it as a regular for-loop for comparison -- documenting which version you'd actually keep and why.
Assignment
Given a list of dictionaries representing students (each with 'name' and 'scores' keys, where scores is a list of numbers), write a single dictionary comprehension that produces a mapping from student name to their average score, rounded to 1 decimal place.
Extensions (Optional Challenge)
1. Write a nested comprehension that generates all valid (row, col) knight-move offsets on a chessboard
1. Compare memory usage conceptually (in comments) between a list comprehension and a generator expression for processing a very large range
1. Rewrite the word-frequency counter from Project 5 using a comprehension-based approach
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Comprehension Correctness
	35%
	List/dict/set comprehensions produce results identical to their loop-based equivalents.

	Generator Understanding
	20%
	Generator expressions are used correctly and their laziness is correctly explained.

	Readability Judgment
	25%
	The 'too complex, revert to loop' exercise shows genuine judgment, not just compliance.

	Practical Application
	20%
	The student-average comprehension correctly handles the nested data structure.


