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 5.2 Disjoint set

If  two sets A and B have no elements in common, 
that is no element of A is in B and no element of B 
is in A, then the two sets are disjoint. For example, 
if  A = {1, 4, 7, 11} and B = {2, 6, 10} then A and 
B are disjoint since no element of A is in B and no 
element of B is in A.

Also if  A is the set of negative numbers and B is the 
set of positive numbers, then A and B are disjoint 
since no number exists which is both negative and 
positive. Further, let M be the letters of the alpha-
bet before N and P the letters of the alphabet after 
R. Then M and P are disjoint.

Worked Example 1

Let E ={w, x, y} and F = {r, s, t}. State whether E 
and F are disjoint or not and why?

Solution

E and F are disjoint since no element of E is in F 
and no element of F is in E.
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At the end of this chapter, students should be 
able to:

 ❏ carry out set operations;

 ❏ draw, interpret and use Venn diagrams;

 ❏ apply the use of Venn diagrams in solving 
real life problems.

OBJECTIVES

 5.1 Venn diagrams

Sometimes in the 1880’s an Englishman called 
John Venn developed a simple way of showing the 
relationships between different sets. These are illus-
trated using diagrams which are called after the 
man –Venn diagrams. In these diagrams a set is rep-
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 5.4 Number of elements 

in a set and set of values

5.4.1 Elements of a set
Members of a set are known as the elements of the 
set. Recall that in Chapter 4, how we describe sets 
of values using set-builder notation. For example, 
A = {integer x : x < 5} is a shorthand notation for 
writing. ‘B is the set of integers, x, such that x is less 
than 5’. This is an example of set-builder notation. 
In set-builder notation, the colon (:) states for “such 
that”. If  set-builder notation is expressed very well, 
it is always possible to list the elements of the given 
set. For example, in this case

B = {−4, −3, −2, −1, 0, 1, 2, 3, 4}

Notice that the elements of B are confined to inte-
gers or whole number values. The letter sometimes 
written Z is often reserved for the set of integers

Z = {−4, −3, −2, −1, 0, 1, 2, 3, 4, …}

Te following letters Z, IN, IR, Q, etc are often 
reversed for the set of integers, natural numbers, 
real numbers, rational numbers, complex numbers 
etc. Hence, set B can be rewritten 

B = {x : x < 5, x ∈ ZI)

That is ‘B is the set of values of x such that x is less 
than 5, where x is an integer.’ On the other hand, 
it however, the element of B are confined to natu-
ral numbers, that is positive whole-numbers than 
B = {1, 2, 3}. Th letter IN, sometimes written IN is 
often reserved for the set of natural numbers.

IN = {1, 2, 3, 4, ….}

Hence set B can be rewritten;

B = {x : x < 5, x ∈ N}, that is ‘B is the set of values of x 
such that x is less than 5 where x is a natural number’.

Worked Example 2

List the members of the set {x : x > -4, x ∈ ZI}

Exercise 1

 1. Let A = {r, s, t, u, w}, B = {u, v, w, x, y, 
z}, C = {s, u, y, z}, D = {a, b, c}

E = {e, f, g} determine which sets are 
disjoint.

 2. Suppose two sets described as M and N 
are not comparable? Must M and N be 
disjoint?

 3. Write a statement that relates each pair 
of sets in the diagram. There should be 
six statements.

 4. Construct Venn diagrams for the 
following relationships.

 (i) Y ⊂ X (ii) N ⊄ Y

 (iii) W ⊂ Y (iv) V ⊂ X 

 5. Draw a Venn diagram to show these 
relationships:

 (i) S ⊂ R (ii) R ⊂ Q

 (iii) S ⊂ Q

 6. Let μ = {3, 5, 7, 9}, A = {5, 9} show the 
two sets on Venn diagrams.

 7. μ = {food stuffs in Yorubaland} 
  A = {bean, rice, yam, cocoyam} 

 illustrate their relationship on a 
Venn diagram.

 8. Let  μ = {pen, , crayon, pencil} and 
B = {chalk, ruler} use Venn diagrams to 
show these sets.

 9. If  there are 20 books on a shelve and 12 
of them are mathematics books.

 (i) Show the universal set.

 (ii) Show that the number of 
 mathematics books is a subset. 
Use Venn diagram.

 10. Let μ = {1, 2, 3..., 10}

   P = {2, 4, 6, 8}

   Q = {1, 2, 3, 5, 7, 9}

   R = {1, 2, 3, 4, 5, 7}
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The number of elements is a power set of a set A 
denoted by n[P(A)] is 2n, that is n[P(A)] = 2n where 
n is the number of elements in the set A and P(A) is 
the power set of set A.

Worked Example 5

If  Q = {Een number from 2 to 10}, find n(Q).

Solution

List first the elements of the set Q as
Q = {2, 4, 6, 8. 10}

Then count the elements, hence Q contains 5 elements.
∴ n(Q) = 5

Solution

{x : x > −4, x ∈ ZI} = {−4, −3, −2, −1, 0, 1, 2, 3, …}

Worked Example 3

Given that x is an integer list the member of 
{x : x < 5} n {x : x > − 3}. If  x ∈ ZI

Solution

{x : x < 5{ = {… −4, −3, −2, −1, 0, 1, 2, 3, 4}

{x : x > -3} = {−3, −2, −1, 0, 1, 2, 3, 4, 5, ….}

{x : x < 5} ∩ {x : x > −3} = {−3, −2, −1, 0, 1, 2, 3, 4}

Worked Example 4

If  A = {x : x is an even number less than 38}

B = {y : y is a prime number less than 37}

C = {h : h is a counting number less than 50}

Then list the elements in the above sets A, B and C

Solution

A = {2, 4, 6, 8, … 36}

B = { 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31}

C = {1, 2, 3, 4, 5, 6, 7, 8, … 49}

5.4.2 Number of Elements in a Set
The number of elements in a set A is often expressed 
as n(A), where A is the set and n is the indication of 
the number of element in it.

Exercise 4

 1. List the numbers of the set 
{x : 1 < x ≤ 7, x = N}

 2. If  x = U and U = {1, 2, 3, … 10}, list the 
 numbers of the following subsets of U.

 (a) {x : x is an odd number}

 (b) {x : x < 7}

 (d) {x : x – 2 = 2}

 (e) {x : 3x − 2 = 19}

 (f) {x : x is a factor of 24}

 3. List the elements of the following sets

 (a) {f  : f  is a food on our meal ticket}

 (b) {x : x is a factor of both 18 and 12}

 (c) {c : c is a prime factor of 39}

 (d) {Integer x : x > 12}

 (e) {integer y : y < −6}

 (f) {x : 4 < x < 6, x ∈ IN}

 (g) {x : 4 < x ≤ 6, x ∈ IN}
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SUMMARY

In this chapter, we have learnt the following

 ❏ Venn diagrams are symbolic representations 
of sets and their relationship.

 ❏ The union of the sets A and B is denoted 
by A∪B and defined as A∪B = {x : x ∈ B 
or x ∈ both A and B}

 ❏ The intersection of the sets A and B is 
denoted by A∩B and defined as A∩B = 
{x : x ∈ A and x ∈ B}

 ❏ The complement of A written A1, is the set 
that contains all those elements of U or {that 
are not member of A and is defined as 
A1 = x : x ∈ U, x ∉ U}

 ❏ Set of values are very useful in set-builder 
notation written as this for example: 
A = {x ∈ N, 1 < x < 4} that is set of natural 
numbers, such that x lies between 1 and 4. 

 4. Using the inequality symbol <, write the 
following in set-builders notation.

 (a) {0, 1, 2, 3} (b) {-1, 0, 1}

 (c) {-3. -2, -1, 0} (d) {-9, -8, ….. 3, 4}

 (e) {9, 10} (f) {-8, -7, ….. 1}

 5. If  x is an integer, state the lowest and 
highest values of x for each of the 
following ranges.

 (a) -2 < x < 5 (b) -8 ≤ x ≤ 9

 (c) -5 < x ≤ 0 (d) 2 ≤ x < 10

 (e) 4 < x < 6 (f) -8 < x < -1

 (g) -7 ≤ x < 1

 6. Given that A = {x: – 4 ≤ x < 7}. 
Find n(A)

 7. If  Z = {a, e, i, o, u}, find n(Z)

 8. If  B = {x : x is even , 0 ≤ x ≤ 18}, 
find n(B)

 9. If  X = {2, 4. 6, 8, 10}
 Y = { 3, 5, 7, 9, 11}
  Z = {1, 2, 3, 4, 5, 6, 7}
 C = {12, 14, 16, 18, 20} 

Then write True or False to the following 
relationships

 (i) X ∼ Y (ii) n(X) = n(Y)

 (iii) Y ∼ Z (iv) n(Y) = n(Z)

 (v) X = C (vi) n(X) = n(C)

 (vii) 12 ∈ Y (viii) 11 ∈ X

 (ix) n(Y) = 7 (x) n(C) = 5

 10. If  L = {2, 4}, find P(L) and n[P(L)] and 
show that n[P(L)] = 22

 11. If  U = {integers}, find the set of 
elements of the following subsets,

 (i) {x – 3 ≤ x < 7} (ii) {x : 4 < x < 9}

 (iii) {x : 0 ≤ x ≤ 5} (iv) {x : -7 < x ≤ -3}

 (v) {x : x < 5} (vi) {x : x > 5}

 (vii) {x : x + 5 ≥ 0} (viii) {x : x – 5 ≤ 9}

 (ix) {x : x ≥ -3} (x) {x : -4 ≤ x < 7}

 12. List the elements of the following 
operations:

 (i) {x : x ≥ -2} ∩ {x : -4 < x < 3}

 (ii) {x : x < 3} ∪ {x : x ≥ 0}

 13. List the elements of the following 
operations

 (i) {x : -4 < x ≤ 2} ∩ {x > 3}

 (ii) {x: – 3 < x ≤ 4} ∪ {x : x < 2}

 14. List the elements of the following 
operations

 (i) {x : -4 ≤ x < o} n {x : – 2 < x < 3}

 (ii) {x : x x =  (   1 __ n   )  , n ∈ N}

 (iii) {x : x = 3n, n ∈ N}

 15. List the elements of the following 
operations

 (i) {x : x =   (   1 __ 2   )  n , n ∈ N}

 (ii) {x : x ∈ N, x < 2}

 (iii) {x : x ∈ N, 12 ≤ x ≤ 30}
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B = {3, 7, 9, 11, 15, 21}

C = {1, 3, 5, 17, 11, 19}

Find

 (a) B∩C (b) A∩B (c) A∩C

 (d) A∩B∩C (e) C ∪ (A∩B) (WAEC)

 3. Let the universal set U be the set of integers 
U = {x : 0 < x ≤ 10}

Find the complement of the set

P = {x : x ∈ U, x is not divisible by 4} (WAEC)

 4. In a group of 120 students, 72 play football, 
65 play table tennis and 53 play hockey, if  35 
of the students play both football and table 
tennis, 30 play football and table tennis, 30 
play football and hockey, 21 play both table 
tennis and hockey and each of the students 
plays at least one of the three games.

 (a) Draw a Venn diagram to illustrate this 
information

 (b) How many of them play:
 (i) all the three games
 (ii) exactly two of the three games?
 (iii) exactly one of the three games?
 (iv) football alone? (WAEC)

 5. In a class of 80 students, every student 
had to study Economics or Geography 
or both Economics and Geography. 
If  65 students studied Economics and 
50 students Geography, how many studies 
both subjects? (WAEC)

Note that the letter N = set of natural number 
and that 1 < x < 4 is an example of a range of 
values

 ❏ ZI = set of integers

IN = set of natural numbers

IR = set of real numbers

Q = set of rational numbers

∅ = set of complex numbers

 ❏ Venn diagrams are used to solve problems 
involving two or three sets

ASSESSMENT

 1. In a survey of 290 newspaper readers, 181 
of them read the Daily Times, 142 read the 
Guardian, 117 read Punch and each reads at 
least one of the three papers. If  75 read the 
Daily Times and the Guardian, 60 read the 
Daily Times and Punch, and 54 read the Daily 
Times and Punch, and 54 read the Guardian 
and Punch.

 (a) Draw a Venn diagram to illustrate this 
information

 (b) How many readers read
 (i) all three papers
 (ii) exactly two of the papers
 (iii) exactly one of the papers
 (iv) the Guardian alone (WAEC)

 2. Given that U is a universal set such that 
U = {2n + 1 : n = 0, 1, 2, …. 9, 10}, 
let A, B and C be subsets of U such that

A = {1, 7, 11, 21}
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