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Lambda Functions & Functional Tools

Objective
Use lambda functions together with map(), filter(), and functools.reduce() to process collections in a functional programming style, and understand when this style helps vs. hurts clarity.
Prerequisites
1. Completion of Projects 14, 17
Concept Overview
	Concept
	Why It Matters Here

	Lambda functions
	Small, anonymous, single-expression functions -- useful for short throwaway logic, especially as arguments to other functions.

	map()
	Applying a function to every item in an iterable, producing a new iterable of results.

	filter()
	Selecting only the items from an iterable that satisfy a condition function.

	functools.reduce()
	Combining all items in an iterable into a single cumulative result using a two-argument function.



Tools & Setup
1. Python 3 interpreter
1. functools module (standard library)
Step-by-Step Instructions
1. Write a lambda that squares a number, and use it with map() to square every number in a list.
1. Write a lambda condition (e.g., is-even) and use it with filter() to extract matching items from a list.
1. Use functools.reduce() with a lambda to compute the product of all numbers in a list.
1. Rewrite each of the map()/filter()/reduce() examples above as an equivalent list comprehension, and compare readability.
1. Use sorted() with a lambda `key` function to sort a list of tuples by their second element.
1. Use a lambda inside max()/min() with a key function to find the 'largest' item in a list of dictionaries by a specific field.
1. Chain map() and filter() together (e.g., filter even numbers, then square them) and discuss whether this is more or less readable than a single comprehension with two clauses.
1. Identify a case in your own code (from earlier projects) where a lambda would be a clean fit, and refactor it.
Assignment
Given a list of product dictionaries (each with 'name', 'price', 'in_stock'), use filter() and a lambda to get only in-stock products, then use sorted() with a lambda key to sort them by price ascending, and finally use map() to produce a list of formatted display strings like 'Widget - $9.99'.
Extensions (Optional Challenge)
1. Explore functools.partial() to pre-fill some arguments of a function and explain a real use case
1. Write a small function-composition helper `compose(f, g)` that returns a new function equivalent to f(g(x))
1. Benchmark (conceptually) map()/filter() vs. equivalent comprehensions and discuss why comprehensions are often preferred in modern Python
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Lambda Correctness
	25%
	Lambdas are correctly written and used in each context.

	map/filter/reduce Usage
	30%
	Each functional tool is used correctly and produces expected results.

	Comprehension Comparison
	20%
	The comprehension-equivalent comparisons are accurate and thoughtfully discussed.

	Practical Application
	25%
	The product-filtering pipeline correctly chains all three operations.


