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Relational Database Query
Languages

● Relational Algebra

● SQL 

● NoSQL

Each has some advantages and disadvantages.
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Relational Algebra

Disadvantage:

● Less abstract than SQL

Advantages:

● It consists of a set of basic operators  that are simple to
implement. Each operator takes as input table(s) and give as
output a single table.

● It provides a basis of implementing SQL. In a relational
database system a query processor translates each SQL query
into some sequence of is built on top of relational algebra.
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Relational Algebra Operators

● The basic operators are:

● Projection 

● Selection

● Rename

● Intersection

● Union

● Difference

● Product

● Natural Join
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Hospital Database
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Projection (π)

Finds in a table those columns that are specified.

Example: πName Patient

Name

Anderson

Brown

Davis

Edwards

Ford

Hardy

Johnson

Smith
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Selection (σ)

●

● Finds in a table those rows that satisfy a condition.

Example: σName = 'Anderson' Patient

Name ID CM KG

Anderson 100 200 130
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Combining Operators Using Parentheses

Example: Find the centimeter height of patient Anderson.

 πCM  (σName = 'Anderson'  Patient)
CM

200

Example: Find the centimeter height and kilogram weight
of patient Smith.

CM KG

180 120



  9

Giving a Name to a Returned Relation

● Example: Find the planets smaller than the Earth. 
Call the output relation 'Small_Planet'.

Small_Planet ←  σ Mass < 1  Planet

● Example: Find the planets slower than Earth.
Call the output relation `Slow_Planet'.

Slow_Planet ←  σ Period > 1  Planet



  10

Intersection (∩), Union (U) and Difference (\)

● Small and Slow 

Small_Planet ∩ Slow_Planet

● Small or Slow

Small_Planet U Slow_Planet

● Planet minus Slow

Planet \ Slow_Planet
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Product (X) and Natural Join (     )

Let us introduce two new relations:

  Astronaut                   Orbit
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Product (X) and Natural Join (     )

● Product of Small_Planet and Astronaut

Small_Planet X Astronaut

● Natural Join of Planet and Orbit

Planet          Orbit
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Relational Algebra Queries - Summary
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