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	1. SETS
INTRODUCTION
George Cantor, a  mathematician, born in Russia and educated in Germany, was the first to realise the importance
of sets. The concept of a set is useful in almost every branch of mathematics. Inthis chapter, you will learn-
• the concept of a set
• representations of a set
• various types of sets
• set relations subsets of real numbers-intervals.
• Venn diagrams
• operations on sets
• some basic results on cardinality of sets
• practical use of sets in solving problems.
SETS
In everyday life, we have to deal with collections or aggregates of objects of one kind or the other. For example,
consider the following collections:
 


	2. I. the collection  of even natural numbers less than 15 ie. of the numbers 2, 4, 6, 8, 10, 12,14.
II. the collection of vowels in the English alphabet ie. of the letters a, e, i, o, u.,
III. all colors of rainbow.
IV. all states of India.
V. all rivers of India.
VI. all prime factors of 330 ie 2, 3, 5 and 11.
VII.the roots of the equation r-2x-3-0 ir. 3 and -1.
VIII.all straight lines (drawn in a particular plane) passing through a given point.
We note that each one of the above collections is a well-defined collection of objects. By 'well
defined collection of objects we mean that given a collection and an object, it should be possible
to decide (beyond doubt) whether the object belongs to the given collection or not.
Set. Any well-defined collection of objects is called a set.The objects of the set are called its
members or elements.
Thus, each one of the above collections is a set.
The terms 'objects', 'members' or 'elements of a set are synonymous and are undefined
 


	3. Now, consider the  collection of all good books on mathematics.
It is not a well-defined collection, since a mathematics book considered good by one person may not
be considered good by another. So, this collection is not a set.
Note that the following collections are not well defined:
i. all intelligent students of class XI of your school.
ii. all big cities of India.
iii. all beautiful girls of India.
iv. five most renowned scientists of the world.
So none of the above collections is a set.
The sets are usually denoted by capital letters A B C etc, and the members of the set are denoted by
lower-case letters a &c etc.
If X is a member of the set we write x belongs to A, (read as ‘X belongs to A) and if x is not a member
of set A, we write X does not belongs to A (read as ‘X does not belong to A). If x and y both belong to
A, we write X, Y belongs to A.
1.1.1 Representations of a set
There are two ways to represent a given set.
1. Roster or tabular form. In this form, we list all the members of the set within braces (curly
brackets) and separate these by commas.
For example:
i. The set A of all even natural numbers less than 15 in the roster form is written as A={2,4,6,8,10,
12,14}.
 


	4. Note that 2  belongs to A, 10 belongs to A while 5 does not belongs to A.
ii. the set S of vowels in the English alphabet in the tabular form is written as S = {a,e,i,o,u}.
iii. the set M of months of a year having less than 31 days in the roster form is written as M =
(February, April, June, September, November).
iv. the set L of letters in the word 'JODHPUR in the tabular form is written as L-(J,O, D, H. P. U, R).
REMARKS
1. The order of listing the elements in a set can be changed. Thus, the set (3, 7, 8, 12) may also be
written as 17, 3, 8, 12) or (12, 7, 3, 8) etc.
2. If one or more elements of a set are repeated, the set remains the same. Thus, the set (a, b, c, b,
b, a) is the same as (a, b, c).
3. While listing the elements of a set, it is sufficient to list its members only once. Thus, the set X of
letters in the word 'MATHEMATICS' in the tabular form is written as X=(M,A,T,H,E,I,C,S).
4. The roster form enables us to see all the members of a set at a glance. However, if the number of
elements in a set is very large, then we represent the set by writing a few elements which clearly
indicate the structure of the elements of the set followed (or preceded) by three dots and then
writing the last element (if it exists).
Thus, the set A of odd natural numbers between 50 and 500 in the tabular form can be written as
A={51,53,55, ..., 499}.
 


	5. The set P  of even integers less than 10 in the roster form can be written as
P={….., -4, -2,0, 2, 4, 6, 8).
2. Set builder form or rule method. In this form, we write a variable (say x) representing any
member of the set which is followed by a colon":" and thereafter we write the property satisfied by
each member of the set and then enclose the whole description within braces. If A is a set consisting
of elements x having property p, we write A = {X : X has property p}, which is read as 'the set of
elements such that x has the property p’.
1.1.2 Kinds of Sets.
1. Empty set. A set which does not contain any element is called the empty set or the null set or
the void set. There is only one such set.
It is denoted by Ø or { } .
For Example:
i. the collection of natural numbers less than 1.
ii. {x : 2x+11=3 and x is a natural number}.
iii. {x : x2=9and x is an even integer}.
iv. {x: x is an even prime number greater than 2}.
Each one of these is the empty set.
2. Singleton set. A set that contains only one element is called a singleton (or unit) set.
For example:
(i) {0}.
(ii) {x: 3x-1=8}
(iii) {x : x is the capital of India.
Each one of these is a singleton set.
 


	6. 3. Finite set.  A set that contains a limited (definite) number of different elements is called a finite set.
For example:
(i) S = {a,e,i,o,u}.
(ii) A = {2,4,6,….,100}.
(iii) S = {x : x is the capital of India).
(iv) M = {x : x is a month of a year).
(v) P = {x : x is belongs N and x is a prime factor of 210} ie, {2, 3, 5, 7}.
Each one of these is a finite set.
NOTE
As the empty set has no elements, Ø is a finite set.
4. Infinite set. A set that contains an unlimited number of different elements is called an infinite set.
In other words, a set which is not finite is called an infinite set.
For example:
(i) the set of even natural numbers ie. {2, 4, 6,...}.
(ii) {x : x belongs to N and is prime) i.e. {2, 3, 5, 7, 11, 13,...}.
(iii) the set of all points on a line segment.
(iv) the set of all straight lines (drawn in a particular plane) passing through a given point. Each one of
these is an infinite set.
NOTE
All infinite sets cannot be written in the roster form. For example, the set of real numbers cannot be
written in this form because the elements of this set do not follow any pattern.
 


	7. 1.1.3 Cardinal number  (or order) of a finite set
The number of different elements in a finite set A is called the cardinal number (or order) of A, and itis
denoted by n(A) or O(A).
For example:
1. let A = {a,e,i,o,u}, then n(A) = 5.
2. let A be the set of letters in the word SCHOOL.
i.e. A = {S,C,H,O,O, L}, then n(A)=5.
3. let A = {x : x is a prime factor of 60} i.e. A = {2, 3, 5}, then n(A) = 3.
4. let D = {x : x is a digit in our number system}.
i.e. D = {0, 1, 2…., 9}, then n(D) = 10.
NOTE
The cardinal number of the empty set is zero and the cardinal number of a singleton set is one. The
cardinal number of an infinite set is never defined.
1.1.4 Some standard sets of numbers
1. Natural numbers. The set of natural (or counting) numbers is denoted by N. Thus, N={1,2,3,...}.
2. Whole numbers. The set of whole numbers is denoted by W. Thus, W={0, 1, 2, 3,...}.
3. Integers. The set of all integers is denoted by I or Z. Thus, I={…,-2,-1,0,1,2, …}.
4. Rational numbers. Any number which can be expressed in the form p/q where p, q € I and q does not
equals to 0 is called a rational number. Thus, 2/3,-7/5,6,6/8,-7 etc. are rational numbers . The set of
rational numbers is denoted by Q.
 


	8. 5. Real numbers.  All rational as well as irrational numbers are real numbers. Thus -3,0,5,5/3,-7/2,-2 etc. are all
real numbers. The set of real numbers is denoted by Q.
6. Irrational numbers. The set of irrational numbers is denoted by T. Thus, T = {x:x belongs to R and x does not
belongs to Q} i.e. T is the set of all real numbers that are not rational. So, √2, √3,etc.
7. Positive rational numbers. The set of positive rational numbers is denoted by Q+.
8. Positive real numbers. The set of positive real numbers is denoted by R+.
1.2 SET RELATIONS
1.2.1 EQUIVALENT SETS
Two finite sets A and B are equivalent if they have the same no of elements.
Thus two finite sets A and B are equivalent, written as A is equivalent to B , if n(A) = n(B).
For example
1.Let A = { a, b, c, d, e } and B = {2,3,5,7,9}, then n(A) = 5 = n(B) .So, A equivalent B.
2.Let A = {x : x is a colour of rainbow} and B = {x : x belongs to W, x<7}, then n(A) = 7 = n(B).So, A equivalent B.
1.2.2 EQUAL SETS
Two sets A and B are said to be equal if they have exactly the same elements. we write it as A = B.
Thus A = B if every no of A is a member of B and every no of B is a member of a B.
If A and B are not equal, we write it as A does not equals to B.
 


	9. For example:
1.A =  {1,2} and B = {2,1,1,2,1}, then A = B.
2.Let p = {x : x is a vowel in the word ‘EQUALITY’} and
Q = {x : x is a vowel in a word ‘QUATITATIVE’}, and
P = Q because each set = {E, U, A, I}.
3.Let A = {-3, -2, -1, 0, 1, 2, 3} and B = {x : x ∈ I and x2 < 10}, then A = B.
1.2.3 SUBSET
Let A,B be any two sets, then A is called a subset of B if every member of A is also a member of B. We write it as A
⊆ B.
Thus A ⊆ B if x ∈ A implies x ∈ B.
If A ⊆ B i.e. A is contained in B, we may also say that B contains A or B is a superset of A.We write it as B ⊃ A.
If there exists atleast one element in A which is not a member of B, then A is not a subset of B and we write it as A
⊄ B.
For example :
1.Let A = {2, 3, 5} and B = {1, 2, 3, 5, 6}. Since every member of Ais also a member of B, A ⊆ B.
2.Let A = {a, e, i, o, u} and B = {a, b, c, d, e}. Note that i ∈ A but i ∉ B , so A ⊄ B. Also b ∈ B but b ∉ A, so B ⊄ A.
3.Let A = {1, 3, 5, 3, 1} and B = {x : x is an odd natural no less than 6}.
It is easy to see that A ⊆ B and B ⊆ A. In fact, A = B.
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