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The Relational Language (Cont’d)

1. Relational Algebra.
2. Relational Calculus.
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Learning Objectives
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1. The meaning of the term “relational completeness”.
2. How to form queries in the relational algebra.
3. How to form queries in the tuple relational calculus.
4. How to form queries in the domain relational calculus.



Relational Algebra (Additional Operator)
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• Additional Operations

– Set intersection

–Natural join

–Aggregation

–Outer Join

–Division

• All above, other than aggregation, can be 
expressed using basic operations we have 
seen earlier.



Set-Intersection Operation – Example
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Natural Join Operation – Example
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Natural Join Operation – Example
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• Let r and s be relations on schemas R and S respectively. 
Then,  r     s  is a relation on schema R  S obtained as follows:

–Consider each pair of tuples tr from r and ts from s.  

– If tr and ts have the same value on each of the attributes in R S, add a tuple t
to the result, where

• t has the same value as tr on r

• t has the same value as ts on s



Natural Join Operation – Example
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Aggregate Functions and Operations
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Aggregate Operations - Example
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Aggregate Operations - Example
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Aggregate Function
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Outer Join
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Outer Join - Example
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Outer Join - Example
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Outer Join - Example
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Division Operation
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Notation: 

Suited to queries that include the phrase “for all”.

Let r and s be relations on schemas R and S respectively where

R = (A1, …, Am , B1, …, Bn )

S = (B1, …, Bn)

The result of  r  s is a relation on schema

R – S = (A1, …, Am)

r  s = { t |  t  R-S (r)   u  s ( tu  r ) } 

Where tu means the concatenation of tuples t and u to produce a single tuple



Division Operation - Example
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Another Division Operation - Example
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CONCLUSION
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In summary, relational algebra is a fundamental concept in the field of database
management that provides a set of operations to manipulate and retrieve data
from relational databases. These operations include Selection, which allows for
the retrieval of specific rows based on certain conditions; Projection, which
focuses on selecting specific columns from a table; Union, which combines data
from two or more tables while eliminating duplicates; Intersection, which returns
only the common rows between two tables; Difference, which returns the rows
unique to one table compared to another; and Rename, which allows for the
renaming of tables and columns for clarity and consistency. These operations are
crucial for querying and manipulating data in relational databases, forming the
basis for many database management systems and SQL queries.
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THANK YOU!!


