PYTHON LANGUAGE COURSE  ·  PROJECT 40 OF 40
Test-Driven Calculator (Course Capstone)

Objective
Build a calculator library using test-driven development, writing tests first with unittest/pytest and using them to drive the design and catch regressions -- capping off the course with real software-engineering practice.
Prerequisites
1. Completion of Projects 31-39
1. Completion of Project 2 (original calculator)
Concept Overview
	Concept
	Why It Matters Here

	Test-driven development (TDD)
	Writing a failing test BEFORE writing the code that makes it pass -- a discipline that clarifies requirements and prevents regressions.

	unittest / pytest basics
	Structuring test cases, using assertions (assertEqual, assertRaises), and running a test suite.

	Test coverage of edge cases
	Deliberately testing boundary conditions, invalid input, and error paths -- not just the 'happy path'.

	Refactoring with a safety net
	Once tests exist, code can be confidently restructured, since the tests will catch any accidental behavior change.



Tools & Setup
1. Python 3 interpreter
1. unittest (standard library) or pytest (pip install pytest)
Step-by-Step Instructions
1. Before writing any calculator code, write a first failing test: `test_add_two_positive_numbers` asserting that add(2, 3) == 5.
1. Write the minimal `add(a, b)` function needed to make that test pass, then run the test suite to confirm it's green.
1. Repeat the red-green cycle for subtract, multiply, and divide: write the test first, watch it fail, then implement just enough to pass.
1. Write a test asserting that divide(5, 0) raises a ZeroDivisionError (or your own custom exception), then implement that behavior.
1. Add tests for edge cases: adding negative numbers, multiplying by zero, dividing very large numbers -- for each, write the test first.
1. Organize your growing test suite into a proper test class (unittest.TestCase or a pytest-style test file), with clear, descriptive test method names.
1. Once you have a solid test suite, refactor your calculator's internals (e.g., consolidate repeated validation logic) and confirm all tests still pass afterward, demonstrating the safety-net benefit of TDD.
1. Add a test that exercises your calculator through its actual CLI/menu interface from Project 2, not just the underlying functions directly.
Assignment
Using the same test-first discipline, build and fully test a small `Statistics` class with mean(), median(), mode(), and standard_deviation() methods operating on a list of numbers -- writing at least one test per method covering both a normal case and at least one edge case (e.g., an empty list, or a list with a single value) before implementing each method.
Extensions (Optional Challenge)
1. Add test coverage reporting (via pytest-cov or a manual estimate) and identify any parts of your calculator that remain untested
1. Write integration-style tests that combine your Statistics class with real data loaded via the JSON/CSV skills from Project 33
1. Reflect in writing on how the TDD process changed the way you approached this project compared to earlier ones where tests came last (if at all)
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Test-First Discipline
	30%
	Tests are genuinely written before implementation, with visible red-green cycles.

	Test Quality & Coverage
	30%
	Tests cover normal cases, edge cases, and error conditions meaningfully.

	Implementation Correctness
	20%
	All calculator and statistics functions are correctly implemented.

	Refactoring Safety Net
	20%
	The refactoring exercise correctly demonstrates tests catching (or confirming the absence of) regressions.


