Real time examples of the five basic operators of relational algebra 
Real time examples of the five basic operators of relational algebra using SQL queries.
Employees Table
	EmpID
	Name
	Department
	Salary

	1
	Alice
	HR
	60000

	2
	Bob
	IT
	75000

	3
	Charlie
	HR
	65000

	4
	Diana
	Finance
	80000


HR_Employees Table
	EmpID
	Name
	Department

	1
	Alice
	HR

	3
	Charlie
	HR

	5
	Emma
	HR



1. Selection (σ)
Select rows that satisfy a given condition. 
Relational Algebra: σ(Department = 'HR')(Employees)
Query:
SELECT * FROM Employees WHERE Department = 'HR'; 
Result:
	EmpID
	Name
	Department
	Salary

	1
	Alice
	HR
	60000

	3
	Charlie
	HR
	65000



2. Projection (π)
Select specific columns (attributes).
Relational Algebra: π(Name, Salary)(Employees)
Query: SELECT Name, Salary FROM Employees; 
Result:
	Name
	Salary

	Alice
	60000

	Bob
	75000

	Charlie
	65000

	Diana
	80000


3. Union (⋃)
Combine rows from two tables, removing duplicates.
Relational Algebra: Employees ⋃ HR_Employees (assuming same structure)
Query: SELECT EmpID, Name, Department FROM Employees UNION SELECT EmpID, Name, Department FROM HR_Employees; 
Result:
	EmpID
	Name
	Department

	1
	Alice
	HR

	2
	Bob
	IT

	3
	Charlie
	HR

	4
	Diana
	Finance

	5
	Emma
	HR


(Note: Duplicates removed, EmpID 1 and 3 appear only once.)
4. Set Difference (-)
Find rows in the first table that are not in the second.
Relational Algebra: Employees - HR_Employees
Query: SELECT EmpID, Name, Department FROM Employees EXCEPT SELECT EmpID, Name, Department FROM HR_Employees; 
Result:
	EmpID
	Name
	Department

	2
	Bob
	IT

	4
	Diana
	Finance



5. Cross Product (×)
Combine every row of the first table with every row of the second.
Relational Algebra: Employees × HR_Employees
Query: SELECT * FROM Employees CROSS JOIN HR_Employees; 
Result:
	EmpID
	Name
	Department
	Salary
	EmpID
	Name
	Department

	1
	Alice
	HR
	60000
	1
	Alice
	HR

	1
	Alice
	HR
	60000
	3
	Charlie
	HR

	1
	Alice
	HR
	60000
	5
	Emma
	HR

	2
	Bob
	IT
	75000
	1
	Alice
	HR

	2
	Bob
	IT
	75000
	3
	Charlie
	HR

	2
	Bob
	IT
	75000
	5
	Emma
	HR

	3
	Charlie
	HR
	65000
	1
	Alice
	HR

	3
	Charlie
	HR
	65000
	3
	Charlie
	HR

	3
	Charlie
	HR
	65000
	5
	Emma
	HR

	4
	Diana
	Finance
	80000
	1
	Alice
	HR

	4
	Diana
	Finance
	80000
	3
	Charlie
	HR

	4
	Diana
	Finance
	80000
	5
	Emma
	HR


(12 rows total = 4 from Employees × 3 from HR_Employees)
Can we write:
SELECT * FROM Employees UNION SELECT * FROM HR_Employees; 
instead of:
SELECT EmpID, Name, Department FROM Employees UNION SELECT EmpID, Name, Department FROM HR_Employees; 
Yes, we can use SELECT * for UNION, but only if the two tables have:
1. The same number of columns, and
2. The same column order, and
3. The same or compatible data types in each corresponding column.
