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Normalization 

• Normalization is the process of organizing the 
data in the database. 

• Normalization is used to minimize the 
redundancy from a relation or set of relations. It 
is also used to eliminate the undesirable 
characteristics like Insertion, Update and Deletion 
Anomalies. 

• Normalization divides the larger table into the 
smaller table and links them using relationship. 

• The Normal form is used to reduce redundancy 
from the database table. 
 



Types of Normal form 
 

• 1NF : A relation is in 1NF if it contains an atomic 
value. 

 

• 2NF: A relation will be in 2NF if it is in 1NF and all 
non-key attributes are fully functional dependent 
on the primary key. 

 

•  3NF: A relation will be in 3NF if it is in 2NF and no 
transition dependency exists. 

 

https://www.javatpoint.com/dbms-first-normal-form


• BCNF : A relation will be in 3NF and for each 
functional dependency ( X → Y ), X should be a 
super Key. 

 
•  4NF: A relation will be in 4NF if it is in Boyce 

Codd normal form and has no multi-valued 
dependency. 
 

•  5NF: A relation is in 5NF if it is in 4NF and not 
contains any join dependency and joining should 
be lossless 
 



First Normal Form (1NF) 
 

• A relation will be 1NF if it contains an atomic 
value.  

• It states that an attribute of a table cannot 
hold multiple values. It must hold only single-
valued attribute. 

• First normal form disallows the multi-valued 
attribute, composite attribute, and their 
combinations. 

 





• Two employees (Jon & Lester) are having two 
mobile numbers so the company stored them 
in the same field as you can see in the table 
above. 

• This table is not in 1NF as the rule says “each 
attribute of a table must have atomic (single) 
values”,  

 



To make the table complies with 1NF 
we should have the data like this: 



Second normal form (2NF) 
 

• A table is said to be in 2NF if both the 
following conditions hold: 

     Table is in 1NF (First normal form) 

     No non-prime attribute is dependent on       

         the proper subset of any candidate key of          

         table. 

An attribute that is not part of any candidate key 
is known as non-prime attribute. 

 



A teacher can teach more than one subjects, the 
table can have multiple rows for a same teacher. 



• Candidate Keys: {teacher_id, subject} 
Non prime attribute: teacher_age 

 

• The table is in 1 NF because each attribute has 
atomic values. However, it is not in 2NF because 
non prime attribute teacher_age is dependent on 
teacher_id alone which is a proper subset of 
candidate key.  

• This violates the rule for 2NF as the rule says “no 
non-prime attribute is dependent on the proper 
subset of any candidate key of the table”. 



To make the table complies with 2NF we can break it in 
two tables.  

 Teacher age details table: 



Teacher subject table: 



Third Normal form (3NF) 
 

• A table design is said to be in 3NF if both the 
following conditions hold: 

   Table must be in 2NF 

   Transitive functional dependency of non-                  
prime attribute on any super key should be 
removed. 

 



   A table is in 3NF if it is in 2NF and for each 
functional dependency X-> Y at least one of 
the following conditions hold: 

 

      X is a super key of table 

      Y is a prime attribute of table 

     

    An attribute that is a part of one of the 
candidate keys is known as prime attribute. 

 



A company wants to store the complete 

address of each employee. 



• Super keys: {emp_id}, {emp_id, emp_name}, 
{emp_id, emp_name, emp_zip}…so on 
Candidate Keys: {emp_id} 

 
Non-prime attributes: all attributes except 
emp_id are non-prime as they are not part of 
any candidate keys. 

 



• Here, emp_state, emp_city & emp_district 
dependent on emp_zip.  

•  emp_zip is dependent on emp_id. 

•  That makes non-prime attributes (emp_state, 
emp_city & emp_district) transitively 
dependent on super key (emp_id).  

• This violates the rule of 3NF. 





3NF is achieved, considered as the database is 
normalized.  



Thank you 


