
relational algebra questions with solutions

Relational algebra questions with solutions are essential for anyone looking to deepen their understanding of
database management systems. Relational algebra is a formal system used to manipulate and query data
stored in relational databases. It provides a set of operations that can be applied to relations (tables) to
retrieve and manipulate data in various ways. This article covers fundamental concepts of relational algebra,
presents a variety of questions, and offers detailed solutions to enhance your comprehension and skills.

Understanding Relational Algebra

Relational algebra serves as the theoretical foundation for SQL and other database query languages. It
consists of a set of operations that allow users to perform queries on data stored in relational databases.
Here are some key operations in relational algebra:

Select (σ): Filters rows based on a specified condition.

Project (π): Retrieves specific columns from a table.

Union (�): Combines the results of two relations, removing duplicates.

Set Difference (-): Returns rows from one relation that are not in another.

Cartesian Product (×): Combines all rows of two relations.

Join (�): Combines rows from two relations based on a common attribute.

With these operations, users can construct complex queries to extract meaningful information from
databases. Now, let’s explore some relational algebra questions along with their solutions to solidify your
understanding.

Common Relational Algebra Questions and Solutions

Question 1: Selecting Rows from a Table

Given a table Student with the following schema:

| StudentID | Name | Age | Major |
|-----------|-------|-----|--------------|
| 1 | Alice | 20 | Computer Sci |
| 2 | Bob | 22 | Mathematics |
| 3 | Carol | 21 | Computer Sci |
| 4 | David | 23 | Literature |

Question: Write a relational algebra expression to select all students majoring in "Computer Sci".

Solution:
To select students majoring in "Computer Sci", we use the select operation (σ):



σMajor='Computer Sci'(Student)

This expression filters the rows of the Student table based on the specified condition.

Question 2: Projecting Columns from a Table

Question: Write a relational algebra expression to retrieve the names and ages of all students.

Solution:
To project specific columns (Name and Age) from the Student table, we use the project operation (π):

πName, Age(Student)

This expression retrieves only the Name and Age columns from the Student table.

Question 3: Union of Two Relations

Given two tables Undergraduate and Graduate with the following schemas:

Undergraduate:

| StudentID | Name |
|-----------|-------|
| 1 | Alice |
| 2 | Bob |

Graduate:

| StudentID | Name |
|-----------|-------|
| 3 | Carol |
| 4 | David |

Question: Write a relational algebra expression to get a unified list of all students.

Solution:
To combine both tables while eliminating duplicates, we use the union operation (�):

Undergraduate � Graduate

This expression results in a single relation containing all unique students from both tables.

Question 4: Set Difference

Given two tables A and B with the following data:

A:

| ID | Value |
|----|-------|
| 1 | X |
| 2 | Y |
| 3 | Z |



B:

| ID | Value |
|----|-------|
| 2 | Y |
| 4 | W |

Question: Write a relational algebra expression to find the rows in table A that are not in table B.

Solution:
To find the set difference between tables A and B, we use the set difference operation (-):

A - B

This expression will return rows from table A that do not exist in table B.

Question 5: Cartesian Product

Given two tables Courses and Instructors:

Courses:

| CourseID | CourseName |
|----------|-------------|
| 101 | DB Systems |
| 102 | AI |

Instructors:

| InstructorID | InstructorName |
|--------------|----------------|
| 1 | Dr. Smith |
| 2 | Dr. Johnson |

Question: Write a relational algebra expression to get the Cartesian product of Courses and Instructors.

Solution:
To perform a Cartesian product, we use the Cartesian product operation (×):

Courses × Instructors

This expression will produce a new relation containing all combinations of rows from Courses and
Instructors.

Question 6: Joining Two Relations

Given two tables Students and Enrollments:

Students:

| StudentID | Name |
|-----------|-------|
| 1 | Alice |
| 2 | Bob |



Enrollments:

| StudentID | CourseID |
|-----------|----------|
| 1 | 101 |
| 2 | 102 |
| 1 | 102 |

Question: Write a relational algebra expression to join Students and Enrollments based on StudentID.

Solution:
To join the two tables on the common attribute StudentID, we use the join operation (�):

Students � Enrollments

This expression will return a relation that combines information from both Students and Enrollments where the
StudentID matches.

Conclusion

By exploring relational algebra questions with solutions, you gain practical insights into how to express
queries using relational algebra. Mastering these concepts is crucial for anyone pursuing a career in database
management or data analytics. Through understanding and practicing these operations, you will enhance your
ability to interact with relational databases effectively. Whether you are preparing for interviews, exams, or
real-world applications, these skills will serve you well in navigating the complexities of data management.

Frequently Asked Questions

What is relational algebra and why is it important in database systems?

Relational algebra is a formal system for manipulating relations (tables) in a database. It provides a set of
operations such as selection, projection, union, and join that allow for querying and transforming data. It is
fundamental for understanding how queries work in relational databases and serves as the theoretical
foundation for SQL.

How do you perform a selection operation in relational algebra?

The selection operation, denoted by the sigma (σ) symbol, is used to retrieve rows from a relation that satisfy
a specified condition. For example, σ(condition)(Relation) returns all rows in 'Relation' that meet the
'condition'.

Explain the projection operation in relational algebra with an example.

The projection operation, denoted by the pi (π) symbol, is used to retrieve specific columns from a relation. For
instance, π(column1, column2)(Relation) retrieves only 'column1' and 'column2' from 'Relation', eliminating
duplicates.

What is the difference between union and intersection in relational algebra?

Union (�) combines the tuples of two relations, returning all unique tuples from both. Intersection (�) returns
only the tuples that are present in both relations. Both operations require the relations to be union-
compatible, meaning they must have the same number of attributes and corresponding data types.



How can we express a join operation using relational algebra?

The join operation combines tuples from two relations based on a common attribute. The natural join (�)
automatically matches attributes with the same name. For example, Relation1 � Relation2 combines rows from
both relations where the common attributes are equal.

Can you describe the difference between inner join and outer join?

An inner join returns only the rows that have matching values in both relations, while an outer join returns
all rows from one relation and the matched rows from the other, filling in nulls for non-matching rows. There
are three types of outer joins: left, right, and full outer joins.

What does the difference operation do in relational algebra?

The difference operation (−) returns tuples that are present in one relation but not in another. For example,
Relation1 − Relation2 retrieves all tuples from 'Relation1' that are not found in 'Relation2', effectively
showing what is unique to 'Relation1'.
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