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Sets

A set is a collection of objects that are
clearly defined.

The objects in set A are the elements of
set A.

If p is an element of set A, we write
p € A.

If p is not an element of set A, we write
PeA.

l Subsets

If each elemént of set A is also an

element of set B, then set A is called a .

subset of set B.
We write this as A C B.

IfA is not a subset of B, we write A ¢ B.

Equal sets
Two sets are equal if both contain the
same elements.

We say that A = B if, and only if, A C B.
and B C A. '

If A is not equal to B, we write this as
A #B.

Number sets

(a) N represents the set of positive
integers. :
N={1,23 ...}

(b)  Z represents the set of integers.
Z={...,-3,-2,-1,0,1,2,3,..}
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(c) © represents the set of rational
numbers.

Q= {x|x=—.z;pe}z,qe_z,q¢0}

(d) R is the set of real numbers. It
comprises all rational and irrational
numbers. ' '

(e) Cis the set of complex numbers.
C={x[xrea+ibacR beR *=-1}

These sets of numbers are connected by
this relationship:

NEZCQCRCC -

Empty set
An empty set is a set that does. not
contain any elements.

Itis relﬁresented by ¢.

An empty set is regarded as a subset of
any set X, thatis ¢ C X.

Universal set

The universal set is the set that contains
all the elements of the sets in a
discussion. The symbol for the universal
set is 6.

Operations of set

(a) Union of sets
The union of set A and set B, is
represented by A U B. This is the
set that contains all the elements
belonging to set A or set B, or both
sets.

" AUB= {x|x e Aatau x € B}.




(b) Intersection of sets
The intersection of set A and set B, | B
* isrepresented by A N B. This is the ﬁ@*"
set that contains all the elements. C
belonging to both set A or set B.

AN (B-C) AN(BUC
ANB= d B}. :
n {lredandxe $ : is shaded is shaded
IfANB= ¢, then A and B are said
to be mutually exclusive. 8  Algebraic laws of sets
(c) Difference between two sets () AUA=AANA=A
The difference between set A and (b) (AUB)UC=AU BUC),
STtB is the sfet that contains all the | - - “(ANB)NC=AN(BNC)
elements of set A but not the ‘
elements of set B. () AUB:BUA;AOB:BOA
(d AUBNC)=(AUB)N(AUC),
A-B={x|xe Abutx ¢ B}. AN(BUC)=(ANB)U(ANC)
Note: (A-B) N B = ¢. (&) AUG=A;ANE=A
(d) Complement of a set ) AUE=%;AN¢=¢
The complement of set A is written (8) AUA=%;ANA=¢
as A" (atau A° atau A). This is the h) (A) =A% =d:d =%
set that contains all the elements (_ ) @ Vo ¢ ',_d)
that does not belong to set A. ~ i) (AUB ), = A, ns K
(ANB)Y =A"UB
A={xlxe€ x¢ A} ‘
Note: (a) A’ is the difference 9 General rules ,
' between the (@ A-B=ANB
universal set @ () A-(BUC)=(A-B)N(a-C)
with set A. ( A-(BNC)=(A-B)U(A-C)
(b) (4Y=4

(e) Venn diagram
A Venn diagram is a geometrical
representation of sets using shaded
areas. A Venn diagram shows the
overall relationship between the
sets.

JORKED EXAMPLES

Example:

A = B

>

]
~—
w
Lo

U
et

B ={2,4,6,8}
C={1,357}

AU Bisshaded A N B is shaded (i)  List all the subsets of A.

(i) Write down each of the following sets:
(@ B
(b) C-4
() (ANBYy
(d (AuC)nBUC

A - B is shaded A’ is shaded
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Solution:

(i) The subsets of A are as follows:
¢ {3} {4}, {5}, {3, 4}, {3, 5}, {4, 5},
{3,4,5} '
(i) (a) B'={1,3,5 7}
(b) C-A={1,7}
() ANB={4}
~(ANBY={1,23,56,7 8

(d) AuC={1,3,4,57)
BUC={1,2,3,4,5,6,7 8)
~(AUC)NBUC)={1,3,4,5,7}

ample 2

=2

In the Venn diagram below,

C

B

shade the areas for these sets:
i) An@BuUCQ)
(i) BN (C-4A)
(i) AN@B-Cy

Solution:

(i) A

(ii) A ‘

(i)
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Set € ee

Given € =

{rf] -5<sx<10,xeR}
A ={x]1<x=<8,xeR}
B ={x|-3<x<5xeR}
C={x[-2<x<7zxeR}

Write down each of the following set:
(a) AUBUC

(b) A-B

(g A-B)ncC

(d BNQC) -4

(&) ANC)NB

Solution:

' >Q
SetA ' ?% > E :
SetB 0 . —>0 ' : !
SetCi i e : —>0 1 1 ‘

' : : 1 ; : t H

| ! L . 1 i } ! i

-5 -=3-=2 01 5 7 8 10

(A AUBUC={x|-3<x=<8,xeR}

(b) A-B={x|5<x=<8,xeR}

(0 A-B)NC={x{5<x<7,xeR}"

(d BNC={x|-2<x<51xeR}
~(BNC)-A={x]-2<sx<1,xeR}

() ANC={x]1<x<7xeR}
B'={x]-5<sx<-3or5sx<10,xeR}
~(ANC)NB ={x|5<x<7 xeR}

ample 4

R~

Using‘the algebraic laws of sets, show that for
any set A and set B,

AUB=AU(BNA)=BU(ANB)

Solution:
AU(BNA)=(AUB)N (AU A)
=(AUB)NE
=AUB
BU(ANB)=(BUA)N (BU B
=(BUA NS
=BUA
=AUB

~AUB=AU(BNA)=BU(ANB)




Using the algebraic laws of sets, show that for
any set A and set B,

(i) BN(B-AY=ANB
(i) A'N(B-A)=(AUBY

Solution:

(i) BN(B-AY =BN(BNAY
= BN (B'UA)
= (BN B) U (BNA)
= ¢ U (BNA)
=BNA
=ANB

(i) A'N(B-A) =A N (BNAY

= AN (B U A)
(A’ N B) U (A" N A)
(A’ NBYU ¢
=A'NB
= (AU BY

1 Given € = {a, b, ¢, d, e}
A={ab d}
B ={b, d e}

Find: (a) ANB
(b) B
(g AANB
(d A'NB
(e) B-A
() B -4
() (AUBY

2 Given € = {a b, def g}
A={abcde}
B =1{ace g}
C={bdf g}
Find: () BNA

(b) C-B

(0 CNA

(d) (A-BY

() (A-C)

H @anay

List the elements of each of the following -
sets: : |
(a ANB

(b) AUB

() A

(d) AnB)uUC

() AUCIN(BUCQC

O (A-B)N@A-0)

Determine if the set

A={x|er|\/5<x<\/§_}

is an empty set.

If A = {1, 0}, state if the following
statements are true or false.

(a) 0eA (d) ¢CA
(b) {o}ea (e) {0} CaA
(c) ¢cA (ff 0CA

(i) List all the subsets of {¢}.

(ii) Is the set {¢} an empty set?
(iii) Is the statement ¢ C {¢} true?
(iv) Is the statement {¢} C ¢ true?

Given € = {x| -8 =x<15xeR}
A={x-3<x<10,xeR}
B={x]-5=<x<6xeR}
C={x|-7=x<8,xeR}

Write down each of the following set:
() AUBUC

(b) (AUB)NC

(& (A-B)nC

(d) (ANnB)-C

(e) AANB NC

Using the algebraic laws of sets, show
that, for any set A and set B,

(i) AU(A'NB)=AUB

(ii) AUB)N(AUB)=A

For any set A and set B, verify the following
results using the algebraic laws of sets.
(i) AN(ANB)Y=A

(i) ANB)U(ANDB)=A
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11

12

13

14

15

16

17

For any set P and set Q, verify the following
results using the algebraic laws of sets.
i) PN(PNQY=PNY

(i) PU(PUQ)=P

For any set A and set B, verify the following
results using the algebraic laws of sets.
i) A-(BUC=A-B)N(A-QC)
(i) A-(BNC)=(A-B)u(A-C)

Using the algebraic laws of sets, prove
that for any set A and set B,

(i) A-B=B-A

(i) A’-B=(AUB)

For any sets A, B, and C, use the
algebraic laws of sets to prove that

ANB-C)=ANB)-(ANC)

For any sets A and B, use algebraic laws
of sets to show that

(A-B)U(B-A)=(AUB)-(ANB)

ANC=¢
BNC={1,3,5}

Write down sets A, B, and C.

Using a Venn diagram, show that the

result AU (B-C)=(AUB)-(AUC)

- is not true.

A@
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19

20

In the Venn diagram above, shade the
areas that represent:

(a) B-A () ANB
(b) A"UB (d) A'-F
Q

In the Venn diagram above, shade the
areas that represent: ’
(@ Q-P
(b) PrUQ

9 PNQ
(d) P/_ Q/

In a class of 40 pupils, 17 will sit for the
Mathematics paper, 18 will take the
Physics paper, 6 will sit for Physics and
Chemistry, 14 will take Mathematics but
not Chemistry, 8 will take Mathematics
only, 7 will take Mathematics and Physics,
and 2 will not take Mathematics, Physics
and Chemistry.

Find the nurﬁber of pupils who will take
Chemistry.

You have three sets A, B and C.

If ANB={c e}

- BN C={a, d}
ANC=¢
B-C={c e f h}
C-B={b}
AUC={a b de g}

write the sets A, B, and C.

i
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12
13
14
15
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ANSWERS

(a)
(@
(e)
(8)

(a)
(9
(e)

(a)
(b)
(9
(d)
(e)
®

(a)
()
(e)
(1)
(iii)
(a)
(b)
(9
(d)
(e)

ibd () {ac}
{e} (d) {c}
{e} ) {a}
{c}
{a.c e} (b) {bd f}
{accey . (d) {bdf g}
{b. d.f, s} ()
{1, 3}
{1,2,3,4,5,7}
{2, 4, 6, 8}
{1,2,3,4,6, 8
{1,2,3,4,6, 8}
{5, 7}
True (b) False
False (d) True
True (f) False
é. (6} (i) No
Yes (iv) No
{x|-7=x<10,xeR}
{x]-5=sx<8xeR}
{x|6=sx<8xeR}
¢
{x|-8sx<-7 or
10<x<15rxeR}
{2, 4}
{1,2,3,4,5)
{1,3,5,7}

Answers

16
17

18

19
20

(d) A-FB

(b) P’UQ

Q
(g PNQ’ (d) P'-Q
18 people
A={c e, 3]
B=1{a,cdef h}
C={a, b d}

i



