 A relation is a two-dimensional table.
Each row in the table holds data that pertain to some thing or a portion of some thing

Each column of the table contains data regarding an attribute

	Relational Model
	Programmer
	User

	Relation
	File
	Table

	Tuple (Row)
	Record
	Row

	Attribute
	Field
	Column


When is a table a relation?

1. Cells of the table must be of single value (neither repeating groups or arrays are allowed as values)

2. Each column has a unique name.

3. The order of the columns in the table is insignificant.

4. No two rows in the table may be identical. 

5. The order of the rows in the table is insignificant.

	LastName
	StudentNumber

	Baker
	100

	Abernathy
	200

	Jackson
	300 

	Johnson
	400,700

	Tufte
	500

	Smathers
	600


	Major
	StudentNumber

	Accounting
	100,300,500,700

	Info Systems
	200,600

	Marketing
	400


A functional dependency is a relationship between or among attributes.

If we are given the value of one attribute, we can obtain (or look up) the value of another attribute.  For example, if we know the value of CustomerAccountNumber, we can find the value of Customer Balance.  If this is true,  we can say that CustomerBalance is functionally dependent on CustomerAccountNumber.

Attribute Y is functionally dependent on attribute X if the value of X determines the value of Y.  (i.e. if we know the value of X, we can obtain the value of Y.

Equations represent functional dependencies.

example:  TotalPrice = ItemPrice X Quantity

TotalPrice is functionally dependent on ItemPrice and Quantity.

Functional dependencies between attributes in a relation don't generally involve equations.  

	StudentNumber
	FirstName
	LastName
	Major

	100
	James
	Baker
	Accounting

	200
	Mary
	Abernathy
	Info Systems

	300 
	Beth 
	Jackson
	Accounting

	400
	Eldridge
	Johnson
	Marketing

	500
	Chris
	Tufte
	Accounting

	600
	John
	Smathers
	Info Systems

	700
	Michael
	Johnson
	Accounting


What possible functional dependencies do you see?

StudentNumber ->  LastName

StudentNumber -> FirstName

StudentNumber -> Major

StudentNumber -> (LastName,FirstName,Major)

StudentNumber →  Major     is read  StudentNumber functionally determines Major

                                                            StudentNumber determines Major






Major is dependent on StudentNumber

StudentNumber →  LastName

ComputerSerialNumber  →  MemorySize 

Attributes on left side of arrow are called determinants  

A particular value of StudentNumber will be paired with only one value of Major

A Major may be paired with one or many different values of StudentNumber.

note: Relationship of StudentNumber with Major is many to one (N:1).

         In general, if A determines B, then the relationship of the values of A to B is N:1

Functional dependencies can involve groups of attributes

(StuID, ClassNo)  →  Grade

if X → (Y,Z)  then  X → Y  and  X → Z

but if (X,Y) → Z  then, in general,  it is NOT true  that X → Z  or  Y → Z

A key is a group of one or more attributes that uniquely identifies a row.

