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SETS

1.1 SETS

It is a well known fict that any attempt to define a set has always led mathematicians to

unsurmountable difftulties. For example, suppose one defines the term set as “a well defined
collection of objects”. Ctne may then ask what is meant by a collection. If one answers that a
collection is an aggregte of objects or things. What is then an aggregate? Perhaps then one may
define that an aggregze is a class of things. What is then a class? Now, one may define a class as
a collection. In this mnner question after question, since our language is finite, we find that
after some time we vill have to use some words which have already been questioned. The
definition thus becoms circular and worthless. Thus, mathematicians realized that there must
be some undefined (r primitive) terms. In this chapter, we start with two undefined (or
primitive) terms — “ement” and “set”. We assume that the word “set” is synonymous with
the words “collectiol’, “aggregate”, “class” and is comprised of elements. The words

nwon

“element”, “object”, “1ember” are synonymous.

If a is an element of a st A, then we writea € A and say a belongs to A orais in A ora is amember
of A.If a does not belog to A, then we write a ¢ A. It is assumed here that if A is any set and a is
any element, then eittr 7 € A or a ¢ A and the two possibilities are mutually exclusive. Thus,
one cannot say “consier the set A of some positive integers”, because it is not sure whether
3eAor3egA.

Throughout this chapr we shall denote sets by capital alphabetse.g. A, B, C, X, Y, Z etc. and the
elements by the smalllpl;\abets eg.abcx y zetc

The following are son illustrations of sets:

ILLUSTRATION 1 Thellection of vowels in English alphabets. This set contains five elements, namely,
a,e i, o, U

ILLUSTRATION 2  Thollection of first five prime natural numbers is a set containing the elements 2,
3,5,7,11.

ILLUSTRATION 3 Thollection of all States in the Indian Union is a set.

ILLUSTRATION 4 Thollection of past presidents of the Indian union is a set.

ILLUSTRATION 5  Thollection of cricketers in the world who were out for 99 runs in a test match is
a set.

ILLUSTRATION 6  Thollection of good cricket players of India is not a set, since the term “good player
is vague and it is not wdefined”.

Similarly, collection good teachers in a school is not a set. However, the collection of all '
teachers in a school itset. _

In this chapter we whave frequent interaction with some sets, so we reserve some letters for
these sets as listed bev:
N : for the set ofitural numbers.

Z : for the set oitegers.
Z*+ . for the set ol positive integers.

Ly



1.2 MATHEMATICS-XI

Q : for the set of all rational numbers.
Q" : for the set of all positive rational numbers.
R : for the set of all real numbers.

2 R* : for the set of all positive real numbers.

C : for the set of all complex numbers.

| EXERCISE 1.1

[LeveLt | v

é 1. Whatis the difference between a collection and a set? Give reasons to support your answer?
2. Which of the following collections are sets? Justify your answer:
(i) A collection of all natural numbers less than 50.
(ii) The collection of good hockey players in India.
(iii) The collection of all girls in your class.

(iv) The collection of most talented writers of India. [NCERT]
(v) The collection of difficult topics in Mathematics.
(vi) The collection of all months of a year beginning with the letter ] [NCERT]
(vii) A collection of novels written by Munshi Prem Chand. [NCERT]
(viii) The collection of all questions in this chapter. [NCERT]
(ix) A collection of most dangerous animals of the world. [NCERT]

(x) The collection of prime integers.
3. fA={0,1, 2, 3,4,5,6,7, 8,9, 10}, then insert the appropriate symol e or g in each of the

[ following blank spaces:
f () 4...A ) = (i) 12..A
£ (iv) 9.. A v) 0...A (vi) —2..A

ANSWERS

1. Every setisa collection but a collection is not necessarily a set. Onlyell defined collections
: are sets. For example, group of good cricket players is a collectioput it is not a set.
‘ 2. (i), (i), (vi), (vii), (vii), |, ()
3. () e (i) & (iii) e (iv) (v) e (vi) e
! HINTS TO NCERT & SLECTED PROBLEMS

2. (iv) The collection of most talented writers of India is not a seas there is no specific
criterion to determine whether a writer is talented or not.
(vi) The collection of all months of a year beginning with the iter ] is a set given by
{January, June July}.
(vii) The collection of novels written by Munshi Prem Chand & set because one can
determine whether a novel is written by him or not.
(viii) The collection of all questions in this chapter is a set becausea question is given one
can easily decide whether it is a question of this chapter or r.
(ix) The collection of most dangerous animals of the world is noiset because there is no
criterion to determine whether an animal is most dangeroug not.

1.2 DESCRIPTION OF A SET
A set is often described in the following two forms. One can make us¢ any one of these two
ways according to his (her) convenience.
(i) Roster form or Tabular form (ii) Set-builder form
Let us now discuss these forms.

| MRS
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SETS 1.3

1.2.1 ROSTER FORM
In this form a set is described by listing elements, separated by commas, within braces { }.

ILLUSTRATION 1 The set of vowels of English Alphabet may be described as {a, e, i, 0, u).

ILLUSTRATION 2  The set of even natural numbers can be described as {2, 4, 6, ...)..Here the dots stand
for ‘and so on’.

ILLUSTRATION 3 If A is the set of all prime numbers less than 11, then A = {2, 3, 5, 7).

NOTE The order in which the elements are written in a set makes no difference. Thus, {a, e, i, o, u} and
{e,a, i, 0, u} denote the same set. Also, the repetition of an element has no effect. For example, {1, 2, 3, 2} is
the same set as {1, 2, 3).

1.2.2 SET-BUILDER FORM

In this form, a set is described by a characterizing property P(x) of its elements x. In such a case
the set is described by {x : P(x) holds } or, {x | P (x) holds}, which is read as ‘the set of all x such
that P (x) holds’. The symbol ‘| or *:’ is read as ‘such that’.

In other words, in order to describe a set, a variable x (say) (to denote each element of the set) is
written inside the braces and then after putting a colon the common property P (x) possessed by
each element of the set is written within the braces.

ILLUSTRATION 4 The set E of all even natural numbers can be written as

E ={x: x is a natural number and x =2xn for n € N}
or, E=|(x:xeN,x=2n,neN} or, E={xeN:x = 2n,n € N}
ILLUSTRATIONS5 Theset A={1,2,3,4,5,6,7,8)}can bewrittenas A ={x eN :x <8}.
ILLUSTRATION 6 The set of all real numbers greater than —1 and less than 1 can be described as
[xeR:-1<x<l1).
ILLUSTRATION? Theset A=1{0,1,4,9, 16, ...} can be written as A = lxz e Z).

ILLUSTRATIVE EXAMPLES

TypeI ON DESCRIBING OR REPRESENTING SETS IN TABULAR FORM OR ROSTER FORM
EXAMPLE1 Describe the following sets in Roster form:
(i) The set of all letters in the word ‘"MATHEMATICS’
(ii) The set of all letters in the word "ALGEBRA’
(iii) The set of all vowels in the word ‘EQUATION’
(iv) The set of all natural numbers less than 7.
(v) The set of squares of integers.
SOLUTION (i) We observe that distinct letters in the word ‘"MATHEMATICS' are:
M,A,T,H,E,1,C,S
Since the order in which the elements of a set are written is immaterial and the repetition of
elements has no effect. So, required set can be described as follows:
{M,A,T,H,E,1,C,S}
(ii) We find that the word “ALGEBRA" has following distinct letters: A, L, G, E, B, R
Hence, required set can be described in Roster form as follows: {4, L, G, E, B, R}
(iii) Clearly, word ‘EQUATION’ has following vowels: A, E, I, O, U
So, required set can be described as follows: (A, E, I, O, U}
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