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 Relational database: a set of relations

 Relation: made up of 2 parts:
▪ Schema : specifies name of relation, plus name and type of each column.
▪ e.g., Students(sid: string, name: string, login: string, age: integer, gpa: real).

▪ Instance : a table, with rows and columns. 
#Rows = cardinality, #fields = degree / arity.

 Can think of a relation as a set of rows or tuples (all rows are distinct).
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 A row in a table represents a relationship among a set of values.
 In mathematical terminology, a tuple is simply a sequence (or list) 

of values. A relationship between n values is represented 
mathematically by an n-tuple of values, that is, a tuple with n 
values, which corresponds to a row in a table.

 In the relational model the term relation is used to refer to a table, 
while the term tuple is used to refer to a row. Similarly, the term 
attribute refers to a column of a table.

 Relation instance to refer to a specific instance of a relation, 
containing a specific set of rows.
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 Degree d(R):    Total no of attributes/columns present in a 
relation/table is called degree of the relation and is denoted by 
d(R).

 Cardinality |R|: Total no if tuples present in a relation or Rows 
present in a table, is called cardinality of a relation and is 
denoted by |R|.

 Domain: Total range of accepted values for an attribute of the 
relation is called the domain of the attribute. We require that, 
for all relations r, the domains of all attributes of r be atomic.

 A domain is atomic if elements of the domain are considered to 
be indivisible units.

For example, suppose the table instructor had an attribute phone number, which can store a set of phone numbers corresponding to the instructor. Then the domain of
phone number would not be atomic, since an element of the domain is a set of phone numbers, and it has subparts, namely, the individual phone numbers in the set.
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 The null value is a special value that signifies that the value is unknown or 
does not exist.
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sid name login age gpa 

53666 Jones jones@cs 18 3.4 

53688 Smith smith@eecs 18 3.2 

53650 Smith smith@math 19 3.8 
 

 

❖Cardinality = 3, degree = 5, all rows distinct

❖schema for that relation is: Student(sid,name,login,age,gpa)

tuples
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 IC: condition that must be true for any instance of the database; 
e.g., domain constraints.
▪ ICs are specified when schema is defined.
▪ ICs are checked when relations are modified.

 A legal instance of a relation is one that satisfies all specified ICs.  
▪ DBMS should not allow illegal instances.

 If the DBMS checks ICs, stored data is more faithful to real-world 
meaning.
▪ Avoids data entry errors, too!
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Different Types of Keys
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 Keys help you to identify any row of data in a table. In a real-
world application, a table could contain thousands of records. 
Moreover, the records could be duplicated. Keys in RDBMS ensure 
that you can uniquely identify a table record despite these 
challenges.

 Allows you to establish a relationship between and identify the 
relation between tables.

 Help you to enforce identity and integrity in the relationship.
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 A super key is a group of single or multiple keys which identifies 
rows in a table. A super key may have additional attributes that 
are not needed for unique identification.
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 Candidate Key: A super key such that no proper subset is a super key 
within the relation. A candidate key K for a relation R has two properties:
▪ Uniqueness: In each tuple of R, the values of K uniquely identify that tuple.
▪ Irreducibility: No proper subset of K has the uniqueness property.

Here we can see the two candidate keys ID and Aadhar_ID. So here, there are present 
more than one candidate keys, which can uniquely identify a tuple in a relation. 

Identifying a candidate key requires that we know the “real-world” meaning of the 
attribute(s) involved so that we can decide whether duplicates are possible.
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 Primary Key is a set of attributes (or attribute) which uniquely 
identify the tuples in relation or table. The candidate key that is 
selected to identify tuples uniquely within the relation. The primary 
key is a minimal super key, so there is one and only one primary 
key in any relationship. For example,

Here only ID or Aadhar_ID can be primary key because the name, 
age can be same, but ID or Aadhar_ID can’t be same.  

o Two rows can’t have the same primary key value
o It must for every row to have a primary key value.
o The primary key field cannot be null.
o The value in a primary key column can never be modified or updated if 

any foreign key refers to that primary key.
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 A set of fields is a (candidate) key for a relation if :
1. No two distinct tuples can have same values in all key 

fields, and
2. This is not true for any subset of the key.

 Part 2 false? A superkey.
 If there’s >1 key for a relation, one of the keys is chosen (by 

DBA) to be the primary key.
 E.g., sid is a key for Students.  (What about name?)  The set 

{sid, gpa} is a superkey.
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 Alternate Key: The candidate keys that are not selected to be the primary key 
are called alternate keys. This is a column or group of columns in a table that uniquely 
identify every row in that table. A table can have multiple choices for a primary key but 
only one can be set as the primary key. All the keys which are not primary key are 
called an Alternate Key.

 Alternate key = candidate key - primary key
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Alternate 

key
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 Foreign Key: is a column that creates a relationship 
between two tables. The purpose of Foreign keys is to 
maintain data integrity and allow navigation between two 
different instances of an entity. An attribute, or set of 
attributes, within one relation that matches the candidate 
key of some (possibly the same) relation.
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In this table, adding the foreign key in Deptcode to the Teacher name, we can create a relationship between the two 
tables.
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 Composite Key: a candidate key that consists of two or 
more attributes, (table columns) that together uniquely 
identify an entity occurrence (table row). 

 Composite key cannot be null and should be unique.
▪ The main difference between the primary key and the 

composite key is the primary key is derived from a unique 
column. Composite is derived by a combination of two or 
columns. Individually they are not unique but when combined 
they provide uniqueness. 

▪ After getting the composite key, we mention it as the primary 
key Which will be used for the identification of the rows from 
the table. 

▪ If a table already consists of a primary key having a single 
attribute as an entity for uniquely identifying the records in a 
table, then the composite key is of no use as we always 
select the primary key having minimum attributes (or 
columns). 
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 Compound Key: is a composite key for which some 
attributes that makes up the key is a foreign key in its 
own right.

▪ A compound key is where two or more attributes are used to uniquely 
identify each record in a table.

▪ Some attributes from the compound key is a primary key from a 
different table.

▪ A compound key is used when no single attribute in a table can be used 
as a primary key.
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 Surrogate Key: An artificial key which aims to uniquely 
identify each record is called a surrogate key. These kind 
of key are unique because they are created when you 
don’t have any natural primary key.
▪ A common example of surrogate key is auto-incrementing 

integer as primary key in a table.
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Any Question?
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