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R E L AT I O N A L  D ATA  S T R U C T U R E  ( 1 )

• Relation: A relation is a table with columns and rows.  
• Attribute: An attribute is a named column of a relation.  
• Domain: A domain is the set of allowable values for 

one or more attributes.  
• Tuple: A tuple is a row of a relation.  
• Cardinality: The cardinality of a relation is the number 

of tuples it contains.  
• Relational Database: A collection of normalized 

relations with distinct relation names. 
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R E L AT I O N A L  D ATA  S T R U C T U R E  ( 3 )



A LT E R N AT I V E  T E R M I N O L O G Y



D ATA B A S E  R E L AT I O N S

• Relation Schema: A named relation defined by a set of 
attribute and domain name pairs. schema  

• Relational Database Schema: A set of relation 
schemas, each with a distinct name.  



P R O P E R T I E S  O F  R E L AT I O N S  ( 1 )

• The relation has a name that is distinct from all other 
relation names in the relational schema. 

• Each cell of the relation contains exactly one atomic 
(single) value; n each attribute has a distinct name. 

• The values of an attribute are all from the same domain. 
• Each tuple is distinct; there are no duplicate tuples.  
• The order of attributes has no significance. 
• The order of tuples has no significance, theoretically. 

(However, in practice, the order may affect the efficiency 
of accessing tuples.) 



P R O P E R T I E S  O F  R E L AT I O N S  ( 2 )



R E L AT I O N A L  K E Y S

• Super Key: a column or combination of columns containing 
unique value for each row. 

• Candidate Key: a minimal super key. A super key is minimal if 
removing any column makes it no longer unique. 

• Null Value: a special value that represents the absence of an 
actual value. A null value can mean that the actual value is 
unknown or does not apply to the given row. 

• Primary Key: a specially designated candidate key. The 
primary key for a table cannot contain null value. 

• Foreign Key: a column or combination of columns in which the 
values must match those of a candidate key. A foreign key must 
have the same data type as its associated candidate key



I N T E G R I T Y  R U L E S  ( 1 )

• Entity Integrity means that each table must have a 
column or combination of columns with unique values. 
Unique means that no two rows of a table have the 
same value. 

• Referential Integrity means that the column values in 
one table must match column values in a related table.



I N T E G R I T Y  R U L E S  ( 2 )

• Entity Integrity Rule: No two rows of a table can 
contain the same value for the primary key. In addition, 
no row can contain a null value for any column of a 
primary key. 

• Referential Integrity Rule: Only two kinds of values 
can be stored in a foreign key: 
• A value matching a candidate key value in some row of the 

table containing the associated candidate key. 
• A null value.



R E L AT I O N S H I P

• Self-Referencing Relationship is a relationship in which a foreign 
key refers to the same table. Self-referencing relationships 
represent associations among members of the same set. 

• 1-M Relationship is a connection between two table in which 
one row of a parent table can be referenced by many rows of a 
child table. 1-M relationships are the most common kind of 
relationship. 

• M-N Relationship is a connection between two table in which 
rows of each table can be related to many rows of the other table. 
M-N relationships cannot be directly represented in the 
Relationship Model. Two 1-M relationships and a linking or 
associative table represent an M-N relationship.



R E L AT I O N A L  A L G E B R A  ( 1 )
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S A M P L E  D ATA  ( 1 )



S A M P L E  D ATA  ( 2 )



• List all staff with a salary grater than 10,000

E X A M P L E  1  ( S E L E C T I O N )



E X A M P L E  2  ( P R O J E C T I O N )

• Produce a list of salary for all staff, showing only the staffNo, 
fName, lName, and salary detail.



E X A M P L E  3  ( P R O D U C T )  ( 1 )



E X A M P L E  3  ( P R O D U C T )  ( 2 )



J O I N  O P E R AT I O N S

• Typically, we want only combinations of the Cartesian 
product that satisfy certain condi- tions and so we 
would normally use a Join operation instead of the 
Cartesian product operation.  

• Type of join operations 
• Theta join 
• Equijoin (a particular type of theta join) 
• Natural join 
• Outer join 
• Semi join



E X A M P L E  4  ( J O I N )

• List the names and comments of all clients who have viewed 
a property for rent.



E X A M P L E  5  ( O U T E R  J O I N )  
• Produce a status report on property viewings.



E X A M P L E  6  ( S E M I  J O I N )  
• List complete details of all staff who at the branch in Glasgow.



A G G R E G AT I O N  A N D  G R O U P I N G  O P E R AT I O N S   

• As well as simply retrieving certain tuples and attributes of 
one or more relations, we often want to perform some 
form of summation or aggregation of data, similar to the 
totals at the bottom of a report, or some form of 
grouping of data, similar to subtotals in a report.  

• The main aggregation function are: 
• COUNT 
• SUM 
• AVG 
• MIN 
• MAX



• How many properties cost more than £350 per month to rent?  
• Find the minimum, maximum, and average staff salary. 

E X A M P L E  7  ( A G G R E G AT I O N )  



• Find the number of staff working in each branch and 
the sum of their salaries. 

E X A M P L E  8  ( G R O U P I N G )  



• In the tuple relational calculus we are interested in 
finding tuples for which a predicate is true.  

• The calculus is based on the use of tuple variables.  
• A tuple variable is a variable that ‘ranges over’ a 

named relation: that is, a variable whose only 
permitted values are tuples of the relation.  

• For example: 
• List the names of all managers who earn more than £25,000.  
• List the staff who manage properties for rent in Glasgow. 

T U P L E  R E L AT I O N A L  C A L C U L U S



A S S I G N M E N T  1  ( 1 )

• Use the database 
show in this figure to 
answer problem. 



A S S I G N M E N T  1  ( 2 )

• For each table, identify the primary key and the foreign key(s). 
If a table does not have a foreign key, write “None” in the 
assigned space.



A S S I G N M E N T  1  ( 3 )

• Do the tables exhibit entity integrity? Answer “Yes” or “No”, 
the explain your answer.



A S S I G N M E N T  1  ( 4 )

• Do the tables exhibit referential integrity? Answer “Yes” or 
“No”, the explain your answer. Write “N/A” (Not Applicable) 
if the table does not have a foreign key. 


