PYTHON LANGUAGE COURSE  ·  PROJECT 25 OF 40
Encapsulation & Properties — Temperature Class

Objective
Build a temperature class that enforces valid state using encapsulation, properties, and setters, controlling how internal data can be accessed and modified.
Prerequisites
1. Completion of Projects 21, 23
Concept Overview
	Concept
	Why It Matters Here

	Encapsulation
	Bundling data and the methods that operate on it together, while controlling/restricting direct access to that data.

	Naming conventions (_protected, __private)
	Python's convention-based (not enforced) approach to signaling that an attribute shouldn't be accessed directly from outside the class.

	@property decorator
	Exposing a method as if it were a plain attribute, allowing computed or validated access without changing the calling code.

	@x.setter
	Pairing a property with a setter method that validates a new value before it's actually stored.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Define a `Temperature` class that stores the value internally in Celsius as `self._celsius` (protected by convention).
1. Add a `celsius` property (using @property) that returns `self._celsius`.
1. Add a `celsius` setter (using @celsius.setter) that validates the new value isn't below absolute zero (-273.15) before setting it, raising a ValueError otherwise.
1. Add a `fahrenheit` property that computes and returns the Fahrenheit equivalent on the fly from `self._celsius` (a computed, read-derived property).
1. Add a `fahrenheit` setter that converts the incoming Fahrenheit value to Celsius and stores it via `self._celsius` (reusing your existing validation).
1. Demonstrate that `temp.celsius = -300` correctly raises an error, while `temp.fahrenheit = -300` also correctly raises an error (since it convert to an invalid Celsius value internally) -- both routes enforce the same underlying rule.
1. Add a double-underscore attribute (e.g., `self.__internal_id`) and demonstrate Python's name-mangling behavior when trying to access it directly from outside the class.
1. Add a `__repr__` method that shows the object's state in a way useful for debugging.
Assignment
Extend the class to support Kelvin as a third property (both getter and setter), ensuring all three temperature scales stay perfectly consistent with each other no matter which one is set, and that the same absolute-zero validation applies uniformly regardless of which scale was used to attempt an invalid value.
Extensions (Optional Challenge)
1. Add a read-only property `is_freezing` that returns True/False based on the current Celsius value, with no setter at all
1. Add comparison operator support (see Project 26) so Temperature objects can be compared directly with <, >, ==
1. Build a small TemperatureLog class that stores a history of Temperature objects and reports the min/max/average using their properties
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Encapsulation Design
	25%
	Internal state is properly protected and accessed only through defined interfaces.

	Property/Setter Correctness
	35%
	Getters and setters correctly compute and validate values across all scales.

	Validation Logic
	25%
	Invalid values (below absolute zero) are consistently rejected from every entry point.

	Consistency Across Scales
	15%
	Celsius/Fahrenheit/Kelvin remain mutually consistent after any single-scale update.


