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Relational Algebra 

 

• Relational algebra operations work on one or more relations 
to define another relation leaving the original intact. 

• Both operands and results are relations, so output from one 
operation can become input to another operation. 

• Allows expressions to be nested, just as in arithmetic. This 
property is called closure.  

 
 



Relational Algebra 

 

• There are 5 basic operations in relational algebra: 

• Selection, 

• Projection, 

• Cartesian product,  

• Union and 

• Set Difference. 

 



Five Basic Operators 

 

• These 5 operations perform most of the data retrieval 

operations needed. 

• Also we have Join, Intersection, and Division operations, 

which can be expressed in terms of 5 basic operations. 



Five Basic Operators 

 

• Unary Operators 

– Select      

– Project 



Select 

• The SELECT operation is used to choose a subset of the tuples 
from a relation that satisfies a selection condition. 

• One can consider the SELECT operation to be a filter that 
keeps only those tuples that satisfy a qualifying condition. 

• In general, the SELECT operation is denoted by 

• σ<selection condition>(R) 

• where the symbol σ (sigma) is used to denote the SELECT 
operator  

• The selection condition is a Boolean expression (condition) 
specified on the attributes of relation R. 



Select 

 

• For example, to select the EMPLOYEE tuples whose 
department is 4, or those whose salary is greater than 
$30,000, we can individually specify each of these two 
conditions with a SELECT operation as follows: 

• σDno=4(EMPLOYEE) 

• σSalary>30000(EMPLOYEE) 



Project 
 

• If we think of a relation as a table, The PROJECT operation, 
selects certain columns from the table and discards the other 
columns. 

• If we are interested in only certain attributes of a relation, we 
use the PROJECT operation to project the relation over these 
attributes only. 

• The general form of the PROJECT operation is 

• π<attribute list>(R) 

• where π (pi) is the symbol used to represent the PROJECT 
operation, and <attribute list> is the desired sublist of 
attributes from the attributes of relation R. 

 



Project 

 

• For example, to list each employee’s first and last name and 
salary, we can use the PROJECT operation as follows: 

– πLname, Fname, Salary(EMPLOYEE) 

• If the attribute list includes only nonkey attributes of R, 
duplicate tuples are likely to occur.  

• The PROJECT operation removes any duplicate tuples, so the 
result of the PROJECT operation is a set of distinct tuples, and 
hence a valid relation.  

• This is known as duplicate elimination. 

 



Project 



 
Binary Operators 

 
 

 

• Union, Intersection 

• Set Difference   

• Cartesian Product 

 



UNION 

• The result of this operation, denoted by R ∪ S, is a relation 
that includes all tuples that are either in R or in S or in both R 
and S. 

• Duplicate tuples are eliminated. 

• Union is Commutative: 

R U S = S U R 

 

 



UNION 



INTERSECTION 

• The result of this operation, denoted by R ∩ S, is a relation 
that includes all tuples that are in both R and S. 

• Intersection is Commutative 

R ⋂ S = S ⋂ R 

 

 

STUDENT∩INSTRUCTOR 



Set Difference(Minus) 

• The result of this operation, denoted by R – S, is a relation 
that includes all tuples that are in R but not in S. 

• The MINUS operation is not commutative; that is, in general, 

• R − S ≠ S − R 

STUDENT - INSTRUCTOR 



Cartesian Product 
 

• The CARTESIAN PRODUCT operation—also known as CROSS 
PRODUCT or CROSS JOIN—which is denoted by ×. 

• If R has C tuples and S has D tuples, the result is C*D tuples. 

• Example: 

• FEMALE_EMPS ← σSex=‘F’(EMPLOYEE) 

• EMPNAMES ← πFname, Lname, Ssn(FEMALE_EMPS) 

• EMP_DEPENDENTS ← EMPNAMES × DEPENDENT 

• ACTUAL_DEPENDENTS ← σSsn=Essn(EMP_DEPENDENTS) 

• RESULT ← πFname, Lname, 
Dependent_name(ACTUAL_DEPENDENTS) 

 



 
Cartesian Product 
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