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RELATION MODEL

a) Domains, attributes, tuples and relations

b) Domain constraints

c) Key constraints and constraints on null

d) Entity integrity, referential integrity and foreign key

e) Relational algebra-SELECT, PROJECT, JOIN



DOMAINS, ATTRIBUTES, TUPLES 

AND RELATIONS

 Relational Model (RM) represents the database as a collection of 

relations. A relation is nothing but a table of values. Every row in the 

table represents a collection of related data values. These rows in the 

table denote a real-world entity or relationship.

Create table Customer (             

CustomerID Int(2) 

check(ID!=55),

CustiomerName

Varchar(10),

Status Varchar(8)

);



RELATIONAL MODEL CONCEPTS

1. Attribute: Each column in a Table. Attributes are the properties which define a relation. e.g., 

Student_Rollno, NAME,etc.

2. Tables – In the Relational model the, relations are saved in the table format. It is stored along with its 

entities. A table has two properties rows and columns. Rows represent records and columns represent 

attributes.

3. Tuple – It is nothing but a single row of a table, which contains a single record.

4. Relation Schema: A relation schema represents the name of the relation with its attributes.

5. Degree: The total number of attributes which in the relation is called the degree of the relation.

6. Cardinality: Total number of rows present in the Table.

7. Column: The column represents the set of values for a specific attribute.

8. Relation instance – Relation instance is a finite set of tuples in the RDBMS system. Relation instances 

never have duplicate tuples.

9. Relation key - Every row has one, two or multiple attributes, which is called relation key.

10. Attribute domain – Every attribute has some pre-defined value and scope which is known as attribute 

domain



RELATIONAL INTEGRITY CONSTRAINTS

 Relational Integrity constraints in DBMS are referred to conditions which must be present 

for a valid relation. These Relational constraints in DBMS are derived from the rules in 

the mini-world that the database represents.

 There are many types of Integrity Constraints in DBMS. Constraints on the Relational 

database management system is mostly divided into three main categories are:

1. Domain Constraints

2. Entity Integrity or Key Constraints: -Primary Key

3. Referential Integrity Constraints:Foreign Key



DOMAIN CONSTRAINTS

 Domain constraints can be violated if an attribute value is not appearing 

in the corresponding domain or it is not of the appropriate data type.

 Domain constraints specify that within each tuple, and the value of each 

attribute must be unique. This is specified as data types which include 

standard data types integers, real numbers, characters, Booleans, 

variable length strings, etc.

Create DOMAIN CustomerName CHECK (value not NULL)



KEY CONSTRAINTS

 An attribute that can uniquely identify a tuple in a relation is called the 

key of the table. The value of the attribute for different tuples in the 

relation has to be unique.

In the given table, CustomerID is a key attribute of 

Customer Table. It is most likely to have a single key for 

one customer, CustomerID =1 is only for the 

CustomerName =" Google".

CustomerID CustomerName Status

1 Google Active

2 Amazon Active

3 Apple Inactive

4 Amazon Inactive

5 Google Inactive

Unique and Not Null



REFERENTIAL INTEGRITY CONSTRAINTS

 Referential Integrity constraints in
DBMS are based on the concept of
Foreign Keys. A foreign key is an
important attribute of a relation
which should be referred to in other
relationships. Referential integrity
constraint state happens where
relation refers to a key attribute of a
different or same relation. However,
that key element must exist in the
table.

1. F_key in 2nd table must be Pkey in 

first table

2. The value inserted in 2nd table 

must be present in first table or 

can be null.



RELATIONAL ALGEBRA

 Relational Algebra ( 1970 )and given by Edgar F code. In addition, it is providing a 

theoretical foundation for relational databases. In other words, we also call relational 

algebra as formal query language or procedural query language.

 SQL( Structured query language ) is Structured query language which is based on 

relational algebra.

 Relational algebra has no implementation. Also, It is a collection of mathematical 

expressions. Usually, It creates a theoretical model using different mathematical 

expressions that how to access.

https://wlearnsmart.com/relational-algebra/


RELATIONAL ALGEBRA-

(SELECT, PROJECT, JOIN)



RELATIONAL ALGEBRA 

OPERATORS
 Most Importantly, there are two operations of mathematical operation( Also Relational 

Algebra Symbols )

 Basic operations

• projection ( Π )

• Selection ( σ )

• Cross product ( × )

• Union ( ⋃ )

• Rename ( ρ )

• Set difference ( – )

 Derived operations

• Join ( ⋈ )

• Intersect ( ⋂ ) ( x ⋂ y ) = x-( x – y )

• Division ( / , ÷ )



SELECT, PROJECT, JOIN

Select ( σ )

 The SELECT operation is used for selecting a subset of the tuples according to a 

given selection condition. Sigma(σ)Symbol denotes it. It is used as an expression 

to choose tuples which meet the selection condition. Select operator selects 

tuples that satisfy a given predicate.

 Generally, selection works on row.

σ Topic = "Database" (BOOK)

B_ID Topic Author Price

1 C Balaguruswami 250

2 C++ Balaguruswami 300

3 Database Korth 500

4 Database Calvin 250

5 C++ Y Kanetkar 500

σ Topic = "Database" and Author = “Calvin"( 

BOOK)



Projection(π)

 The projection eliminates all attributes of the input 

relation but those mentioned in the projection list. The 

projection method defines a relation that contains a 

vertical subset of Relation.

 This helps to extract the values of specified attributes to 

eliminates duplicate values. (pi) symbol is used to 

choose attributes from a relation. This operator helps you 

to keep specific columns from a relation and discards the 

other columns.

Customer_
ID

Customer
Name

Status

1 Google Active

2 Amazon Active

3 Apple Inactive

4 Alibaba Active
Π CustomerName, Status (Customers)



Customer

Name

Status

Google Active

Amazon Active

Apple Inactive

Alibaba Active

Π CustomerName, Status (Customers)

Π CustomerName, Status (σ CustomerName = “Google" (Customer))

+

-

/

*
++

- -



JOIN

 Join is a combination of a Cartesian product followed by a selection 

process. A Join operation pairs two tuples from different relations, if and 

only if a given join condition is satisfied.

Theta (θ) Join

Theta join combines tuples from different relations

provided they satisfy the theta condition. The join

condition is denoted by the symbol θ.

R1 and R2 are relations having attributes (A1, A2, .., An) 

and (B1, B2,.. ,Bn) such that the attributes don’t have 

anything in common, that is R1 ∩ R2 = Φ.

R1 ⋈
θ
R2



⋈

Student

SID Name Std

101 Alex 10

102 Maria 11

Subjects

Class Subject

10 Math

10 English

11 Music

11 Sports

STUDENT ⋈
Student.Std = Subject.Class

SUBJECT



Student_detail

SID Name Std Class Subject

101 Alex 10 10 Math

101 Alex 10 10 English

102 Maria 11 11 Music

102 Maria 11 11 Sports



 Natural join does not use any comparison operator. It does not

concatenate the way a Cartesian product does. We can perform a

Natural Join only if there is at least one common attribute that exists

between two relations. In addition, the attributes must have the same

name and domain.

 Natural join acts on those matching attributes where the values of

attributes in both the relations are same.

Natural Join (⋈)



Courses

CID Course Dept

CS01 Database CS

ME01 Mechanics ME

EE01 Electronics EE

HoD

Dept Head

CS Alex

ME Maya

EE Mira

Courses ⋈ HoD

Dept CID Course Head

CS CS01 Database Alex

ME ME01 Mechanics Maya

EE EE01 Electronics Mira




