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Introduction

In this article we discuss functional dependence and its relationship to database design.

Functional Dependence

Coronel & Rob (2004) define functional dependency as: “The attribute B is functionally 

dependent on the attribute A if each value in column A determines one and only one value in 

column B” (Coronel & Rob, pp80).

Functional dependence can sometimes occur between attributes in a table, or on separate 

tables.  An attribute A is said to determine B, if knowing A you can uniquely look up (determine) 

B.  For example, knowing an employee’s EmployeeNumber would allow you to determine their 

salary from the Employee table.  The reverse isn’t true however, knowing their salary doesn’t 

allow you to determine an employee number uniquely.

Functional dependence is important to database design, as it allows us to create candidate 

keys for database tables.  A candidate key is an attribute or a group of attributes that uniquely 

determine a single row within a table.  For example, an employee may be uniquely identifiable 

by FirstName, LastName and TelephoneExtension, assuming employees don’t share telephones. 

This can be considered a candidate key for the Employee table, though it may prove less useful 

than the EmployeeNumber attribute.  Defining the candidate keys for a table is a good first step 

towards picking a good primary key.

Normalisation

First normal format (1NF) of a database table requires that “All the key attributes are 

defined” and “All attributes are dependent on the primary key” (Coronel & Rob, 2004 pp190). 

Since higher levels of normalization also require this, choosing a primary key which determines 
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the attributes of a table is important.  At the very basic level, normalization depends on 

functional dependency for 1NF to be achieved.

1NF allows partial and transitive dependencies within a table.  In this case attributes must 

depend on the primary key, but can also depend on other non key attributes (transitive 

dependence) or an attribute can depend on a sub key attribute (partial dependence).  In these 

cases data redundancy can occur as the database doesn’t enforce entity integrity between non-key 

attributes.

2NF requires that the partial dependencies be resolved.  This can be achieved by breaking 

the attributes into separate tables, and linking them via primary and foreign keys.  The functional 

dependence remains despite the attributes now existing in different tables.  Given A, you can still 

determine B by joining the tables.  Transitive dependence can still exist between attributes in a 

2NF table.  While 2NF is safer than 1NF, data redundancies still exist because of transitive 

dependencies.

3NF requires that the transitive dependencies be resolved.  When 3NF is achieved all the 

attributes in a table are dependent only on the primary key.  The other dependencies are catered 

for by linking tables via primary and foreign keys.  3NF is usually sufficient for most databases 

with regard to data redundancy.

Armstrong’s Axioms

Armstrong’s axioms are a set of axioms from which normalization rules are derived. 

They are:

• Axiom of reflexivity

o If B is a subset of A, then A determines B.

• Axiom of augmentation
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o If A determines B, then AX determines BX for any attribute X.

o For example if StudentID determines StudentName, then StudentID and 

StudentAge determines StudentName and StudentAge.

• Axiom of transitivity

o If A determines B, and B determines C, then A determines C.

o For example, licence plate number determines vehicle identification number, 

and VIN determines owner, then licence plate number determines owner.
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