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	1. Chapter 1
Basic Concepts  of Sets
Objectives:
At the end of this module, the student will be able to:
1. understand the concept of sets and its notations;
2. distinguish the different set representations schemes;
3. identify subsets and equality of sets; and
4. draw the Venn diagrams.
1.1 Introduction
George Cantor, in the early 1870’s founded the study of sets and its application.
Newmann, Frege and other mathematicians further developed it.
The theory of sets is one of the most important tool and foundation for higher
mathematics. We study algebra, geometry and almost every other area of
contemporary mathematics, which involved sets.
1.2 Sets
A fundamental concept in all branches of mathematics is that of a set. Basically,
a set is a well-defined list, collection, or class of objects. By the term "well-defined",
we mean that there is some criterion that enables us to say that an object belongs to
the given set or otherwise. The objects in a set can be anything such as, people, letters
in the English alphabet, list of cities in the world, etc. These objects are called the
elements of the set. The following examples illustrate the above definition.
Example 1.1 The numbers 1,2,3,4, and 5.
Example 1.2 The distinct letters in the word " mathematics ".
Example 1.3 The students enrolled in CSC 141-ESET class.
Example 1.4 The vowels in the English alphabet.
Example 1.5 The integers between 9 and 21.
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	2. 1.3 Set Notations  and its Representation
Sets will be denoted by capital letters such as A, B, C, X, Y, etc. The members in
our set are called elements. These elements can be represented by lower case letters
such as a, b, c, …. The elements of the set are separated by a comma and enclosed by
a pair of curly braces { }.
Example 1.6 As in Example 1.1, we can write this as A={1, 2, 3, 4, 5}.
Example 1.7 As in Example 1.4, we can also write this as B={a, e, i, o, u}.
Example 1.8 As in Example 1.5, we can represent this as C={x|9<x<21, x is an integer}.
The elements of a set can either be enumerated or be described in accordance
with their behavior or in terms of their characteristics. Listing explicitly the elements in
the set is called enumeration or tabular method. If the elements in the set are
described or grouped in accordance with their properties or behavior then the set
representation is called set-builder form or rule method.
A shown in Examples 1.6 and 1.7, the sets A and B are represented in tabular
form while in Example 1.8, set C is represented in set-builder form. It is common in
mathematics that the vertical line "|" is read as "such that", as show in Example 1.8.
If an object x is a member of a set A, i.e., A contains x as one of its elements,
then we can write .
A
x∈ However, if x does not belongs to set A, then we write .
A
x∉
Consider set A={1, 2, 3, 4, 5}. Then we can write A
∈
1 , A
∈
2 , A
∈
3 , A
∈
4 ,
and A
∈
5 . Clearly, if "10 does not belongs to set A", then we can write it as " A
∉
10 ".
1.4 Universal Set and Null Set
All sets under investigation will be likely be subsets of a fixed set called the
universal set. We call a universal set as universe of discourse, denoted by U. Also, a
null set (or empty set) is a set that contains no element. This set is denoted by the
symbol ∅ or { }.
Example 1.9 In plane geometry, the Universal set consists of all points in the plane.
Example 1.10 In the English alphabet, the Universal set consists of all letters in the
English alphabet.
Example 1.11 Let H be a set of people who are brainless. Then H is an empty set since
no person is brainless.
Example 1.12 Let D={x| x =13 and x is even}. Then D is ∅ because this set does not
exist.
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	3. 1.5 Subset and  Proper Subset
Let A and B be two non-empty sets. Set A is a subset of set B, denoted by
B
A ⊆ , if every element of A also belongs to set B. That is, A is a subset of B or B
A =
Mathematically,
B
x
A
x
B
A ∈
→
∈
∀
→
⊆ .
We can also say that A is a proper subset of B, denoted by B
A ⊂ , if every
element of A is found in B and there exists at least an element in B which is not found
in A. Mathematically, A
x
B
x
and
B
x
A
x
B
A ∉
∋
∈
∃
∈
→
∈
∀
→
⊂ .Here, B is a
superset that contains A, i.e. A
B ⊃ .
However, if there is an element of A that is not found in B then A is not a subset
of B and it is denoted by B
A ⊄ .
Remarks:
1. B
x
A
x ∈
→
∈
∀ reads as " for every element x in set A implies x belongs to set B.
2. A
x
B
x ∉
∋
∈
∃ reads as " there exists at least an element x in B such that x is not
found in A.
3. An empty set ∅ is always a subset to any set.
Example 1.13 Let E={1, 3, 5} and F={5, 3, 1}. Then E is a subset of F denoted by
F
E ⊆ .
Example 1.14 Let A={3, 5} and B={1, 2, 3, 4, 5}. Then A is a proper subset of B, i.e.,
B
A ⊂ or A
B ⊃ .
Example 1.15 Let D={a, b, c, d} and G={a, c, d}. Then D is not a subset of G, i.e.,
G
D ⊄ since G
b∉ .
1.6 Cardinality of a Set and Power Set
Let A be a non-empty set. The cardinality of A, denoted by n(A) or |A|, gives
the number of elements that belongs to A. Then the power set of A, denoted by )
(A
P
, is the set of all possible subsets of A and its cardinality is given by
)
(
2
))
(
( A
n
A
P
n = .
Example 1.16 Let A={a, b}. Then n(A)=2. Thus, set A contains two elements. The
cardinality of the power set of A is 4. Thus, P(A)={∅, {a}, {b}, {a, b}, A}.
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	4. 1.7 One-To-One Correspondence
Let  two sets A and B be defined as A={a1,a2,…,an} and B={b1,b2,…, bn}. Then A
and B are said to be in one-to-one correspondence when there exists a pairing of
the a's and the b's such that each a corresponds to one and only one b and each b
corresponds to one and only one a.
Example 1.18 Let A={1, 2, 3, 4} and set B={a, b, c, d }. Then there is a one-to-one
correspondence with element of A and B as shown below.
1.8 Finite and Infinite Sets
Sets can be finite or infinite. A set is finite if it consists of a specific number of
different elements, that is, if in counting the different members of the set then the
counting process can come to and end. Otherwise, a set is infinite. The following
examples below illustrate the idea about finite and infinite sets.
Example 1.18 Let O={x| 5< x<12, x is an odd integer}. Then O is finite.
Example 1.19 Let M be the set of months of the year. Then M is finite.
Example 1.20 Let E={ 2, 4, 6, …}. Then E is infinite.
Example 1.21 Let N be the set of positive integers. Then N is infinite.
1.9 Equality of Sets
Let A and B be two non-empty sets. Sets A and B are said to be equal if an only
if both sets have the same elements, that is, A is a subset of B and B is a subset of A.
Mathematically, A
B
and
B
A
B
A ⊆
⊆
↔
= .
Example 1.23 Sets E and F in Example 1.13 are equal sets because both sets E and F
have exactly the same elements.
Example 1.24 Let A={x|2<x<10, x is an odd integer} and B={3, 5, 7}. Then B
A ≠ .
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	5. 1.10 Equivalent Sets
Let  A and B be two non-empty sets. Then A and B are said to be equivalent,
denoted by A∼B, if there exists a one-to-one correspondence between the elements of
the two sets.
Example 1.25 Let A={a, b, c} and B={apple, ball, cart}. Sets A and B are equivalent
sets because n(A)=n(B)=3. Hence, we can have a one-to-one
correspondence between sets A and B.
1.11 Disjoint Sets
Let A and B be two non-empty sets. Then A and B are disjoint sets if and only
if they have no elements in common. This concept is illustrated in Figure 1 below.
Figure 1. A and B are disjoint sets.
Example 1.26 Let A={0, 1} and B={1, 2}. Then A and B are not disjoint because there
is an element, namely 1, is found in both sets.
Example 1.27 Let C={a, b, c, d, e} and D={1, 2, 3, 4}. Sets C and D are disjoint
because there are no elements in common.
1.12 Venn-Euler Diagrams
A graphical representation of the relationship of sets is the so-called Venn-
Euler diagrams or simply, Venn diagrams. In this diagram, sets are represented in
circles. Area within each circle represents elements in that particular set.
Figure 1.2 Venn Diagram of B
A ∪ .
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	6. Chapter 1: Sets  and Subsets
Exercises 1
Name: ___________________ Date:________
Year/Section:______________ ID#:________
Answer the following:
1. Translate the following statements using set notation. Write the answers on the
space provided.
a. x belongs to A __________
b. y does not belong to U __________
c. A is a proper subset of B __________
d. S is not a subset of T __________
e. B is a superset of A __________
2. Let S = {1, 2, 3, 4, 5} and T = {1, 3, 5}. Write T when the statement is true and
F when the statement is false on the space provided.
a. S
∈
3 __________
b. T
⊂
5 __________
c. S
⊆
}
4
,
1
{ __________
d. S
T ⊂ __________
e. T
∈
φ __________
f. S
∈
}
2
{ __________
g. T
S = __________
h. T
S ⊆ __________
i. T
∈
2
,
1 __________
j. S
∉
}
{φ __________
3. Given A={a, b, c}. Find the power set of A.
4. Give an example of two equivalent sets.
5. Given two sets A and B. Use Venn diagram to show that
B
A ∩ B
A ⊂
Lomesindo T. Caparida, PhD C1 - Basic Concept of Sets
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