Exercise 8C

1 Consider these sets:
M={x|2<x<5,xe Z}
N={|0<x<5xe Z}
P={x|-2<x<6,xe 7'}
S ={x,y)|x+y=5x€ Z',ye 7'}
T={x,»|x+y=5xeZ,ye 7}
V = {p| p1is a prime number and a multiple of 4}
W= {x| x1s a factor of 20}
X = {x|x<200,xe R}

State whether each statment is true or false:

a NcM b ScT c PcM d WcX
e McP f PcN g @cT h Vcw

2 a Listall the subsets of
i {a} i {q,b} iii {g,b,c ivi{ab,cd}
b How many subsets does a set with 7 members have?
¢ How many subsets does {q, b, ¢, d, ¢, f} have?
d A set has 128 subsets. How many elements are there in this?

3 a Listall the proper subsets of
i {a} it {a, b} iii {q,b,c} iv{a b, c d}
b How many proper subsets does a set with # members have?
How many proper subsets has {a, b, ¢, d, ¢, f}?
d A set has 254 subsets. How many elements are there in this?

(3]

Intersection

- The intersection of set M and set N (denoted M N N) is the
set of all elements that are in both M and N.

M N N is the shaded region on the Venn diagram:

u
M N

Chapter 8




Example 4

Given the sets:
A=1{1,2,3,4,5}
B={x|0<x<5,xe Z}
C = {p | pis a prime number and a multiple of 10}
D=1{4,56,7}
E = {x| xis a square number less than 50}
write down the sets
a AnD b AnB ¢ DnE d CnD
Answers First, list the elements of each set:
A={12 3 4 5}
B=1{12 3 4 5}
C=0
D=1{4156,7}
E={1409 16, 25, 36, 49}
Compare the sets
a AnD={4,5}. A=1{12 3 4 5} and
D=1{456,7)}.
b AnB={1,2,3,4,5}. Sets A and B are identical.
¢ The element 4 lies in both D={4,5,6,7} and
sets, hence DN E = {4}. E=1{1,4,9, 16, 25, 36, 49}. Is it always true that
d CnD=0. C does not contain any elements; for any set X:
hence there is no element that lies in DnX=Dand
both sets. XN X=X?
Union

= The union of set M and set N (denoted M U N) is the set of all
elements that are in either M or N or both.

M U N is the shaded region on the Venn diagram:

U

m N M U N includes those

elements that are in
both M and N.
This is important!
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Example 5

Given the sets:
A={1,2,3,4,5}
=1{1,2,3,4,5}

B

C

D=1{4,56,7}
E=1{1,4,9, 16, 25, 36, 49}
e down the sets

b A4UB

Answers
A=1{1,2 3,4, 5} and
D=1{45,6,7}

To write down A L D list every
element of each set, but only once.

- The complement of set M, denoted as M, is the set of all the
elements in the universal set that do not lie in M.

=<
=

M’ is the shaded part of this Venn diagram:

- The complement of the universal set, U’, is the empty set, & .

‘We can use Venn diagrams to u

M N
represent different combinations

of set complement, intersection
and union. For example, M N N’ is
shown here:

To see this in more detail, look at at the separate diagrams of M and N”:

M N’

M N M

=

b AuB={1,2,3,4,5} A and B are identical. Is it always true that
c CuD={4,56,7} C=Qand D= {4,5,6,7}. for any set X:
C U D = D, since there are no extra JuX=Xand
elements to list from C. XuX=X?
Complement
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Combining these for the intersection
M N N gives shading only in the area
common to both diagrams.

=

=

This diagram shows the set M U N’. Since
it is the region that satisfies either M or N’,
it includes the shading from both
diagrams.

=

=

Exercise 8D

1 Copy the Venn diagram for sets P and Q.
Shade the region that represents
a PuQ" b PnQ’ ¢ PuUQ
d PnQ" e (PUQ) f (PnQ)

2 Copy the Venn diagram for sets H and N.
Shade the region that represents
a H b HAhN" ¢ N’
d HUN e HNnN f HUN’

3 Copy the Venn diagram for sets W and R.
Shade the region that represents
a w b WnNR ¢ WnNR
d WUR e (WUR)'f (W NR)

4 Uis defined as the set of all integers. Consider the following sets:

A=1{1,2,3,4,5}
B={x|0<x<5,xeZ}

C = {p| pis an even prime number}
D=1{4,56,7}

E = {x| x1s a square number less than 50}

‘Write down the sets:

a AnB b BNE c CnD d CNnE
f AoB g Bu4d h CuD i Cu4d

Decide whether each statment is true or false.

k AcB | BcA4d m Cc A4 n CcD

e BNnD
i BuD

o (CAND)CE
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Venn diagrams can show individual set elements as well.

Example 6

U=1{4,5,6,7,8,9,10}, F= {4,5,6,7} and G= {6, 7, 8, 9}.
a Draw a Venn diagram for F, G and U
b Write down these sets:

i FF il FnG iii FnG)

Answers Sketch the empty Venn diagram.
u

F

[

FnG=1{6,7}. Add 6 and 7 to the
diagram.

-
D

Add the remaining elements of

Fand G.
U
F G

a U Add the remaining elements of U.
F G
10

b i F'={89 10} Use the diagram to write down the

ii FnG ={4,5} elements of these sets.

iii (FNG)=1{45,8,9,10}

Note that F N G” =
(FnG)'. You must
be very precise when
using brackets.

You can use Venn diagrams to work out the number of elements
in each set without writing them all down.
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Example 7

In this Venn diagram, each dot represents an element.

Write down: u

a n(G)

b n(F)

c n(GNF)

d n(H")

e n(FnH)

f n(GnH)

Is each statement true or false?

g nFUH)=nF)+nH)

h n(Gu H)=n(G)+ n(H)

Answers

a n(G)=2 Count the dots in each set.

b n(F)=6

c n(GNF)=2

d #n(H)=10 The statements in
e nFNnH)=1 and f help you decide
f "(GhH)=0 whether statements
g The statement is false. n(F'V H)=8 n(F)=6 nH) =3 g and h are true or
h The statement is true. n(GUH) =5 n(G) =2, nH) =3 false.

Exercise S8E

1 Is each statement true or false?
a FcG b n(FUG)=6
c n(G')=8 d (FOUH)=6
e HUF=(G f FcH
g (GNnH)=5 h n(FFnG)=5

2 List the elements of
U R T
R
Rl
T
T/ g h

[ O - N T - -}

3 List the elements of v
a A

4

AUB’

ANB’

A UB

o Qo0 o
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