PYTHON LANGUAGE COURSE  ·  PROJECT 24 OF 40
Polymorphism in Action — Employee Payroll

Objective
Build an employee payroll system that demonstrates polymorphism -- writing code that works correctly across different object types without knowing their exact class in advance.
Prerequisites
1. Completion of Project 23
Concept Overview
	Concept
	Why It Matters Here

	Polymorphism
	The ability to call the same method name on different object types and get type-appropriate behavior -- 'many forms' for one interface.

	Duck typing
	Python's informal approach to polymorphism: if an object has the method you're calling, it works, regardless of its declared type.

	Consistent interfaces across subclasses
	Designing subclasses so they all support the same method signatures, making them interchangeable from the caller's perspective.

	Iterating over mixed-type collections
	Processing a list containing multiple different (but related) object types with the same loop logic.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Define a base `Employee` class with a `name` attribute and a `calculate_pay()` method (placeholder, to be overridden).
1. Define a `SalariedEmployee` subclass that overrides `calculate_pay()` to return a fixed monthly salary.
1. Define an `HourlyEmployee` subclass that overrides `calculate_pay()` to compute pay based on hours worked and an hourly rate.
1. Define a `CommissionEmployee` subclass that overrides `calculate_pay()` to compute a base salary plus a percentage of sales.
1. Create a list containing one instance of each employee type, and loop through it calling `.calculate_pay()` on each -- without any type-checking (if/elif on type) in your loop.
1. Write a function `total_payroll(employees)` that sums calculate_pay() across a mixed list, demonstrating that the function doesn't need to know each employee's specific subclass.
1. Demonstrate duck typing: create an unrelated class (not inheriting from Employee) that also has a `calculate_pay()` method, and show it still works correctly in your total_payroll() function.
1. Add a `__str__` override on each subclass so printing any employee gives a type-appropriate, readable summary.
Assignment
Add a `generate_payslip(employee)` function that works polymorphically across all employee types, producing a formatted payslip string that includes type-specific line items (e.g., 'Base Salary' for salaried, 'Hours x Rate' for hourly, 'Base + Commission' for commission) by having each subclass provide its own `payslip_details()` method that the shared function calls.
Extensions (Optional Challenge)
1. Add a PartTimeHourlyEmployee that also applies overtime pay rules above 40 hours/week
1. Add polymorphic tax-calculation logic that varies by employee type or income bracket
1. Explore Python's abc module briefly to formally require calculate_pay() on all subclasses (a preview of Project 27)
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Polymorphic Design
	35%
	Each subclass correctly overrides calculate_pay() with type-appropriate logic.

	Interface Consistency
	25%
	All employee types are callable interchangeably by shared functions.

	Duck Typing Demonstration
	20%
	The unrelated class example correctly demonstrates duck typing.

	Payslip Generation
	20%
	generate_payslip() correctly produces type-specific output polymorphically.


