Normalization Practice Questions
With Solutions

Normalization Practice Questions with Solutions: A
Comprehensive Guide

Normalization practice questions with solutions are essential for students and
professionals aiming to master the fundamentals of database normalization. Database
normalization is a systematic approach to organizing data in a database to reduce redundancy
and dependency. It ensures data integrity, improves query performance, and simplifies
database maintenance. Whether you are preparing for exams, interviews, or real-world
database design tasks, practicing normalization questions enhances your understanding and
problem-solving skills.

Understanding the Importance of Normalization

Normalization is a core concept in relational database design. It involves decomposing tables
to eliminate undesirable characteristics like redundancy, insertion anomalies, update
anomalies, and deletion anomalies. Proper normalization leads to a well-structured database,
making data management efficient and reliable.

There are several normal forms, each with specific rules:

First Normal Form (1NF)

Second Normal Form (2NF)

Third Normal Form (3NF)

Boyce-Codd Normal Form (BCNF)

Higher normal forms like 4NF and 5NF (less commonly used)
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Practicing questions related to these normal forms helps in understanding their application
and identifying violations in real-world scenarios.

Common Types of Normalization Practice Questions

Normalization questions typically involve analyzing a given table or set of tables and

determining:

Whether the table is in a specific normal form (e.g., 1NF, 2NF, 3NF)
How to decompose a table to meet a particular normal form
Identifying functional dependencies and anomalies
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Transforming unnormalized data into normalized forms
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Sample Normalization Practice Questions with Solutions

Question 1: Identifying Normal Forms

Consider the following table, Student Courses:

StudentID StudentName CourselID CourseName Instructor
101 John Doe C101 Mathematics Dr. Smith
102 Jane Smith C102 Physics Dr. Brown
101 John Doe C102 Physics Dr. Brown

Determine the highest normal form this table conforms to and justify your answer.

Solution to Question 1
Step 1: Analyze the table structure:

1. It contains repeating groups (e.g., StudentID 101 appears multiple times).
2. Multiple courses per student are stored in separate rows, but student details are repeated.

Step 2: Check for 1NF:

1. Each cell contains atomic values; no repeating groups.
2. Hence, the table is in 1NF.

Step 3: Check for 2NF:

Identify functional dependencies:

StudentID — StudentName

CourselD — CourseName, Instructor

StudentID, CourselD — (No other dependencies)

A

Since StudentName depends only on StudentID, and CourseName, Instructor depend only
on CourselD, the composite key (StudentID, CourselID) determines all other attributes.

Step 4: Check for partial dependencies for 2NF:
1. StudentName depends only on StudentID (partial dependency), so the table violates 2NF.
Conclusion: The table is in 1NF but not in 2NF. To bring it to 2NF, decompose into two tables:

1. Students (StudentID, StudentName)
2. Courses (CourselD, CourseName, Instructor)
3. Student Courses (StudentID, CourselD)

Question 2: Decomposition to 3NF

Given the following table, Employee Projects:

EmployeeID | EmployeeName | ProjectID ProjectName ProjectManager




E001 Alice P0O1 Website Redesign Bob
E002 Charlie P002 Mobile App David
E001 Alice P002 Mobile App David

Identify the normalization issues and decompose the table to achieve 3NF, providing the final
schema.

Solution to Question 2
Step 1: Analyze dependencies:

1. EmployeelD — EmployeeName
2. ProjectID — ProjectName, ProjectManager
3. Composite key: EmployeelD, ProjectID

Step 2: Check for 1NF:

1. Data atomic; table is in 1NF.

Step 3: Check for 2NF:

1. EmployeeName depends solely on EmployeelD (partial dependency), violating 2NF.
Step 4: Decompose for 2NF:

1. Employees (EmployeelD, EmployeeName)
2. Projects (ProjectID, ProjectName, ProjectManager)
3. Employee Projects (EmployeelD, ProjectID)

Step 5: Check for 3NF:

1. In the Projects table, ProjectManager depends on ProjectID but not transitively on other
attributes.
2. No transitive dependencies exist; thus, all tables are in 3NF.

Question 3: Identifying and Eliminating Anomalies

Here is an unnormalized table, Book Sales:

OrderID CustomerName BookTitle Quantity PricePerUnit
0001 Emma The Great Gatsby 2 10
0001 Emma 1984 1 15
0002 John Brave New World 3 12

Identify the anomalies that can occur and normalize the table to eliminate redundancy and
anomalies.
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Solution to Question 3
Step 1: Recognize issues:

1. CustomerName is repeated for multiple orders, leading to update anomalies.
2. Book details are stored repeatedly, leading to redundancy and potential inconsistency if
book prices change.

Step 2: Normalize to 1NF:
1. Table is in 1NF as all values are atomic.
Step 3: Normalize to 2NF:

1. Identify partial dependencies: CustomerName depends only on OrderID; Book details
depend on BookTitle.

Step 4: Decompose into multiple tables:

1. Orders (OrderID, CustomerName)
2. OrderDetails (OrderID, BookTitle, Quantity, PricePerUnit)
3. Books (BookTitle, PricePerUnit)

Step 5: Final schema ensures data consistency, reduces redundancy, and prevents anomalies
during insert, update, or delete operations.

Additional Practice Tips

1. Always identify functional dependencies before normalization.
<

Normalization Practice Questions with Solutions: A Comprehensive Guide for Database
Learners In the realm of database management systems (DBMS), normalization stands as a
fundamental concept that ensures data integrity, minimizes redundancy, and optimizes
database efficiency. For students, developers, and database administrators, mastering
normalization requires more than just understanding theoretical principles—practice is
essential. This article delves into normalization practice questions with solutions, offering an
in-depth exploration designed to elevate your comprehension and application skills. Whether
you're preparing for exams, interviews, or real-world database design, this guide provides a
detailed resource to sharpen your expertise.

Understanding the Importance of Normalization

Before diving into practice questions, it's crucial to appreciate why normalization is vital.
Normalization is a systematic approach to organizing data in a database to reduce redundancy
and dependency. It involves dividing large tables into smaller, well-structured tables and
defining relationships among them. This process enhances data consistency, simplifies
maintenance, and improves query performance. Key Objectives of Normalization: - Eliminate



redundant data - Ensure data dependencies make sense (only storing related data together) -
Minimize anomalies during data operations (insert, update, delete) - Facilitate efficient data
retrieval and updates

Levels of Normalization

Normalization is achieved through a series of stages known as normal forms. Each normal
form has specific criteria that a table must satisfy: - First Normal Form (1NF): Ensures
atomicity of data and eliminates repeating groups. - Second Normal Form (2NF): Removes
partial dependencies on a composite primary key. - Third Normal Form (3NF): Eliminates
transitive dependencies. - Boyce-Codd Normal Form (BCNF): Addresses certain anomalies not
covered by 3NF. - Higher Normal Forms: Fourth (4NF), Fifth (5NF), and Domain/key normal
form (DKNF) further refine the structure for complex scenarios. Most practical applications
aim for 3NF or BCNF, balancing normalization with performance considerations.

Practice Questions with Solutions

The following section presents carefully curated normalization questions, progressing from
basic to advanced levels. Each question is followed by a detailed solution, explaining the
reasoning and normalization steps involved.

Question 1: Basic Normalization to INF

Given the following table: | StudentID | Name | Courses | |||| | 101 | Alice | Math, Science | |
102 | Bob | History | | 103 | Charlie | Math, History, Science | Identify the issues related to 1NF
and convert this table into 1NF compliant form. Solution: Step 1: Identify the problem - The
"Courses" column contains multiple values separated by commas, which violates the atomicity
requirement of 1NF. Step 2: Convert to 1NF - To comply with 1NF, each field must contain
atomic (indivisible) data. - Therefore, split multiple course entries into separate rows.
Resulting Table: | StudentID | Name | Course | |||| | 101 | Alice | Math | | 101 | Alice | Science |
| 102 | Bob | History | | 103 | Charlie | Math | | 103 | Charlie | History | | 103 | Charlie | Science
| Summary: - The table is now in 1NF, with each record representing a single student-course
combination. - This structure facilitates easier data handling and avoids multi-valued fields.

Question 2: Achieving 2NF from a Partial Dependency

Consider the following table: | OrderID | CustomerID | CustomerName | ProductID | Quantity |
[I[| | 1001 | COO01 | Alice Ltd. | POO1 | 10 || 1002 | C002 | Bob Inc. | PO02 | 5] | 1003 | C0O01 |
Alice Ltd. | PO03 | 7 | Identify the dependency issues and convert the table into 2NF. Solution:
Step 1: Identify the primary key - The primary key appears to be a composite of OrderID and
ProductID, as each order can contain multiple products. Step 2: Analyze dependencies -
CustomerName depends only on CustomerID, not on the entire primary key. - This indicates a
partial dependency: CustomerName depends on CustomerID, which is only part of the primary
key. Step 3: Convert to 2NF - To remove partial dependencies, split the table into two: Table 1:
Orders | OrderID | CustomerID | ||| | 1001 | C0O01 | | 1002 | C002 | | 1003 | C0O01 | Table 2:
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OrderDetails | OrderID | ProductID | Quantity | [||| | 1001 | POO1 | 10 | | 1002 | PO02 | 5| | 1003
| POO3 | 7 | Table 3: Customers | CustomerID | CustomerName | ||| | CO01 | Alice Ltd. | | C002 |
Bob Inc. | Summary: - The separation removes partial dependencies. - CustomerName now
resides in the Customers table, which relates to Orders via CustomerID. - This structure
satisfies 2NF conditions.

Question 3: Achieving 3NF via Transitive Dependency Removal

Given this table: | EmployeelD | EmployeeName | Department | DepartmentLocation | ||||] |
EO001 | John Doe | HR | Building A | | EOO2 | Jane Smith | Finance | Building B | | EO03 | Sam
Brown | HR | Building A | Identify transitive dependencies and normalize to 3NF. Solution:
Step 1: Identify dependencies - EmployeelD is the primary key. - EmployeeName depends on
EmployeelD. - Department depends on EmployeelD. - DepartmentLocation depends on
Department. Step 2: Detect transitive dependency - DepartmentLocation depends on
Department, which in turn depends on EmployeelD. So, DepartmentLocation is transitively
dependent on EmployeelD via Department. Step 3: Normalize to 3NF - To eliminate transitive
dependencies, split the table into two: Table 1: Employees | EmployeelD | EmployeeName |
Department | |||| | EOO1 | John Doe | HR | | EOO2 | Jane Smith | Finance | | EOO3 | Sam Brown |
HR | Table 2: Departments | Department | DepartmentLocation | ||| | HR | Building A | |
Finance | Building B | Step 4: Establish relationships - The Employee table references the
Department, which is linked via the Department attribute. - The Department table contains the
location info independently. Summary: - The transitive dependency is removed. - The structure
is now in 3NF, ensuring data integrity and eliminating anomalies.

Question 4: Advanced Normalization — BCNF and Higher Forms

Given a table: | CourselD | Instructor | Room | |||| | C101 | Dr. Smith | Room 1 | | C102 | Dr.
Jones | Room 2 | | C103 | Dr. Smith | Room 3 | Assuming: - Each instructor teaches multiple
courses. - Each room is assigned to only one instructor for their course. Identify any potential
anomalies and normalize the table to BCNF. Solution: Step 1: Analyze dependencies - The key
candidate appears to be CourselD. - The dependencies: - CourselD — Instructor, Room -
Instructor - Room (since each instructor teaches multiple courses, but each instructor is
assigned to one room for their courses) - But if instructors can teach multiple courses in
different rooms, then Instructor - Room is invalid. Step 2: Check for anomalies - If each course
has a unique instructor and room, then CourselD determines Instructor and Room. - If an
instructor teaches multiple courses, and each course can be in different rooms, then Instructor
— Room is invalid. - Assuming the data as above indicates that each course is uniquely
associated with an instructor and room, the table is in BCNF. Step 3: Verify normalization -
Since CourselD is the key, and all dependencies are functionally dependent on it, the table is
in BCNF. Potential issue: - If the scenario changes such that: - Instructors can teach multiple
courses in different rooms. - The same room is used for multiple courses at different times. -
Then, dependencies become more complex, possibly requiring separate tables: - Courses
(CourselD, Instructor) - Rooms (RoomID, RoomName) - CourseRooms (CourseID, RoomID)
Summary: - In the initial case, the table is already in BCNF. - For more complex



Questions & Answers About normalization practice

questions with solutions

avoid during normalization?

N Question Answer
o

1 | What is the primary goal of The primary goal of normalization is to organize data
normalization in database efficiently by reducing redundancy and dependency,
design? ensuring data integrity and consistency within the

database.

2 What are the main normal The main normal forms are First Normal Form (1NF),
forms in database Second Normal Form (2NF), Third Normal Form
normalization? (3NF), Boyce-Codd Normal Form (BCNF), and higher

forms like 4NF and 5NF, each with specific rules to
eliminate redundancy and dependency issues.

3 | Given a table with customer Normalization would involve splitting the table into
orders including customer multiple related tables, such as a 'Customers' table and
details and order information, |an 'Orders' table, to eliminate redundancy (e.g.,
how can normalization improve | repeated customer info) and ensure that updates to
this table? customer details are consistent across all orders.

4 | Solve the following First, identify dependencies: StudentID and CourselID
normalization problem: determine StudentName, CourseName, and Instructor.
Convert the table with columns | To achieve 3NF, create separate tables:

(StudentID, StudentName, Students(StudentID, StudentName),

CourselD, CourseName, Courses(CourselD, CourseName, Instructor), and an

Instructor) into 3NF. Enrollment table (StudentID, CourselID). This
eliminates transitive dependencies and ensures each
table contains data about a single entity.

5 | Why is achieving higher Achieving higher normal forms like BCNF helps
normal forms like BCNF eliminate anomalies caused by functional
important in database dependencies and ensures that the database design
normalization? minimizes redundancy, leading to more reliable and

maintainable data structures.

6 | What are common pitfalls to Common pitfalls include over-normalization, which can

lead to complex join operations and decreased
performance, and under-normalization, which can
cause redundancy and update anomalies. It's essential
to balance normalization with practical performance
considerations based on application needs.

normalization exercises, database normalization questions, normalization practice problems,

normalization solutions, normalization tutorial, normalization concepts, normalization

examples, normalization worksheet, normalization in SQL, database design normalization
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