ECO-HC-1026: MATHEMATICAL METHODS IN

ECONOMICS-|

Unit: 1 (Preliminaries)
Topic: Sets
B.A./B.Sc (Hons.) 1st Sem.

By
Dr. Mofidul Hassan
Assistant Professor
Department of Economics, Rangia College



What is set?

A collection of objects viewed as a whole is called a set.
* The objects are called the elements of the set.

 Example:

* The economics honours students of B.A. 15t semester of Rangia
College. Here all the students of economics honours of the 1St
semester of Rangia College viewed as a whole is a set and
each students of the semester is the elements of the set.

« Mathematically,
«S={a,b,c,d, e f,g,h 1], kmnonpQqrst}



Different types of sets

Infinite Set: If a set contain an infinite number of elements then it is called the
Infinite set.

« Example:
« A set of all whole numbers, W= {0, 1, 2, 3, 4,...}
 The set of leaves on a tree

2. Finite Set: A set is said to be a finite set if it contains a finite number of
different elements.

Example:
* The Set of Months in a year
* The Set of Days in a week

3. Null or empty set: An empty or null set contains no element. It is denoted by
Greek letter ¢ (Phi).

Example:
**The set of integers which are both even and odd.



Standard Notations used in Set

X€S
* indicates that x is an element of S.
» To express the fact that x is not a element of S, we write
XE&S
» For example, b ¢ {a, e, i, 0, u} means that b is not an element of the set {a, e, i, o, u}.

Q. When two sets are considered equal?

Ans: Two sets A and B are considered equal if each element of A is an
element of B and each element of B is an element of A. In this case, we
vvlrlte At:B. This means that the two sets consist of exactly the same
elements.

Consequently, {1,3,5} = {5,3,1}, because the order in which the elements
are listed has no significance; and {1,3,5,5}={1,3,5}, because a set is not
changed if some elements are listed more than once.



Subsets

* Let A and B be any two sets. Then A is a subset of B if every
element of A is also an element of B. So A is smaller than B In
some sense, even though A and B could actually be equal. This
relationship is expressed symbolically by A c B.

* A special case of a subsetis when A is a proper subset of B,
meaning that A ¢ B and A#B

« Examples:
1. ThesetA={1, 2, 3} is a proper subset of B ={1, 2, 3,4,5}.

2. Theset D ={1, 2, 3} Is a subset (but not a proper subset) of E
={1, 2, 3}



Set operations

*Three important Set operations are-
1.Union

2.Intersection and

3.The difference of a set



Table: Set Operations
Notation  [Name  |Thesetconsistsof

AUB A union B All the elements of A and
B
ANB A intersection B The elements that

belongs to both A and B

A\B A minus B The elements that
belongs to A but not to B

B\A B minus A The elements that
belongs to B but not to A



Example

Q. Let A={1,2,3,4,5,6} and B={1,3,5,7,9}. FiInd AU B, AN B, A\B
and B\A.

Solution: AU B={1,2,3,4,5,6,7,9}

A N B={1,3,5}

A\B={2,4,6}

B\A={7,9}

Q. Let A={1,2,3,4,5,6} and B={7,8,9}. Find AN B.

Solution: AN B=¢

If two sets A and B have no elements in common, they are said to
be disjoint. Thus, sets A and B are disjoint if and only if AN B= ¢



Problem

L Let A={23,4), B=(2,5,6), C=(56,2), and D = [6)
a, Determine if the following statements are true: 4 € C; 3 € C; A C B:
DCC;B=CiandA=B.
b Find ANB; AUB; A\B; B\ A; (AUB)\(ANB); AUBUCUD;
ANBNC;and ANBNACND.



Venn Diagram




Universal Set and Complement of a set

* A universal set (usually denoted by U) is a set which has elements
of all the related sets.

« Complement of a Set: The complement of a set, denoted by A', is
the set of all elements Iin the given universal set U that are not in A.



Laws of Set Operations




Laws of Set Operations

cAUB=BUA

ANB=BNA

» Associative law of unions and intersections
AUBUC)=(AUB)UC
ANMBNC)=(ANB)NC

Note: These equations are similar of the algebraic laws a+(b+c)=(a+b)+c
and ax(bxc)=(axb)xc

* Distributive law of unions and intersections
AUBNC)=(AUB)N (AUC)
ANMBUC)=(ANB)UANCQC)
These equations are similar of the algebraic law ax(b+ c)= (ax b)+ (a x c)



Example

Q1. Verify the distributive law, given A={1,2,3}, B={4,6} and C={5,7}.

Q2. Write the set of all real numbers greater than 2 but less than 100.
Solution:

S={x| 2 <x <100}

Q3. What is the meaningof Ac Band A>B?

Answer: A c B means A is a subset of B

A o B means B is a subset of A.

Q4. What is the meaningof Ac Band B> A ?

[Note: Null is a subset of every set, ® c S]



Exercise

Q1. Write the following in set notation:
a) The set of all real numbers greater than 10
b) The set of all real numbers greater than 9 but less than 99.

Q2. Given the sets A={2,4,6}, B={7,2,6}, C={4,2,6} and D={2,4}, which
of the following statements are true?

a. A=C

b. A= R (set of real numbers)
c. DbcR

d. AoD

e.Co{1,2}y f.pcB



Exercise

Q3. Given the sets A={2,4,6}, B={7,2,6}, C={4,2,6} and D={2,4},
find:

a) AUB
b) AUC
c) BNC
d BND
e) DNBNA
) CUAUD



Exercise

Q4. Which of the following statements are TRUE?

. AUA=A
. AUU=U
i. AUD=A
v. ANA=A
v. ANQP=0
vii ANU=A

Q5. Write all the subsets of the set {1,2,3,4}.

J)6. A survey revealed that 50 dpe_%f)le liked coffee, 40 liked tea, 35
liked both coffee and tea, and 10 did not like either coffee or tea. How
many persons in all responded to the survey?



Q. NO 7

A thousand people took part in a survey to reveal which newspaper, A,
B, or C, they had read on a certain day. The responses showed that 420
had read A, 316 had read B, and 160 had read C. Of these responses.
116 had read both A and B, 100 had read A and C, 30 had read B and
C, and 16 had read all three papers.

(1) How many had read A, but not B?

(11) How many had read C, but neither A nor B?
(1) How many had read neither A, B, nor C?



Next Class

v'Relations and Functions



