PYTHON LANGUAGE COURSE  ·  PROJECT 34 OF 40
Iterators & Custom Iterables

Objective
Build a custom iterable class from scratch, understanding exactly what makes an object 'iterable' in Python and how for-loops actually work under the hood.
Prerequisites
1. Completion of Projects 11, 21
Concept Overview
	Concept
	Why It Matters Here

	The iterator protocol
	An object is iterable if it has __iter__; an iterator has both __iter__ and __next__ -- understanding this demystifies how 'for x in y' actually works.

	__iter__ and __next__
	__iter__ returns an iterator (often self); __next__ returns the next value or raises StopIteration when exhausted.

	StopIteration
	The signal that tells a for-loop (or any iteration) that there are no more items -- raised automatically by __next__ when done.

	Iterables vs. iterators
	An iterable can be iterated over multiple times (like a list); an iterator is typically single-use and exhausts itself.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Write a class `CountUp` that implements __init__(self, start, end), __iter__(self), and __next__(self), producing numbers from start to end when iterated.
1. Use your CountUp class in a regular for-loop and confirm it behaves like a built-in range().
1. Manually call next() on a CountUp instance (without a for-loop) several times, and observe the StopIteration exception when it's exhausted.
1. Modify CountUp so that calling iter() on an already-created instance returns a NEW instance starting fresh, making it a proper reusable iterable rather than a single-use iterator.
1. Write a custom iterable class `EvenNumbers` that iterates only even numbers within a range, implemented using the same __iter__/__next__ pattern.
1. Write a custom iterable class `Fibonacci` that produces the first N Fibonacci numbers when iterated.
1. Use your custom iterables with built-in functions that accept any iterable, such as list(), sum(), and max(), confirming they work correctly.
1. Add a __len__ method to one of your classes and explain (in comments) how this differs from -- and is unrelated to -- the iterator protocol itself.
Assignment
Build a custom iterable class `ChunkedIterator(data, chunk_size)` that takes a list and iterates over it in chunks (sub-lists) of a specified size, correctly handling the case where the total length isn't evenly divisible by chunk_size (the last chunk should just be shorter).
Extensions (Optional Challenge)
1. Rebuild one of your iterator classes as a generator function using `yield` instead (a direct preview of Project 35), and compare the code side by side
1. Add support for the `in` operator on one of your custom iterables by implementing __contains__
1. Explore `itertools.islice` and explain how it relates to the chunking problem you just solved manually
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Iterator Protocol Correctness
	35%
	__iter__/__next__ are correctly implemented and raise StopIteration appropriately.

	Reusability
	20%
	The reusable-iterable fix correctly allows multiple independent iterations.

	Built-in Function Compatibility
	20%
	Custom iterables work correctly with list(), sum(), max(), etc.

	Chunking Logic
	25%
	ChunkedIterator correctly handles both even and uneven division cases.


