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	1. SETS,
FUNCTIONS and
RELATIONS
  


	2. identifies and use  the properties
and notations of sets, functions
and relations;
appreciates the importance of
functions and relations in real-life
situations.
Learning
Objectives:
perform the operation of sets and
functions; and
differentiate the concepts of a
relation and a relation;
At the end of the discussion, 85% of the BEED
students are expected to:
 


	3. I. SETS AND  SUBSETS
 


	4. A. Language of  Sets
Use of the word “set” as a formal mathematical term was introduced in
1879 by Georg Cantor. For most mathematical purposes we can think
of a set intuitively, as Cantor did, simply as a collection of elements.
So, by definition:
A set is a collection of well-defined objects.
Illustration:
A set of counting numbers from 1 to 10.
A set of an English alphabet from a to e.
A set of even numbers
A set of an integers
 


	5. A. Language of  Sets
NOTE:
A set is denoted with braces or curly brackets { } and label
or name the set by a capital letter such as A, B, C,…etc.
a. A set of counting numbers from 1 to 5.
A = { 1, 2, 3, 4, 5 }
b. A set of English alphabet from a to d.
B = { a, b, c, d }
c. A set of all even positive integers.
C = { 2, 4, 6, 8, … }
d. A set of an integers.
D = { …, -3, -2, -1, 0, 1, 2, 3, …}
 


	6. A. Language of  Sets
Notation:
1. ∈ means “is an element of” or “is a member of”.
2. ∉ means “is not an element of” or “not a member of”
What is an element of a set?
Element of a set means that an item belongs to a set.
Each member of the set is called an element and the ∈
notation.
 


	7. A. Language of  Sets
Illustration:
A = { 1, 2, 3, 4, 5 }
1 ∈ A; 3 ∈ A; 5 ∈ A
Is 6 is an element of set A? Since in a given set A
above, we could not see six as an element of set A,
thus we could say that;
6 is not an element of set A or
6 ∉ A
Note: Each element is a set should be separated by
comma.
 


	8. A. Language of  Sets
Terminologies of Sets
1. Unit Set
Unit set is a set that contains only one element.
Illustration:
A = { 1 }; B = { c }; C = { banana }
2. Empty set or Null set; ∅
Empty or null set is a set that has no element.
Illustration:
A = { }
A set of seven yellow carabaos
 


	9. A. Language of  Sets
3. Finite set
A finite set is a set that the elements in a given set is
countable.
Illustration:
A = { 1, 2, 3, 4, 5, 6 }
B = { a, b, c, d }
4. Infinite set
An infinite set is a set that elements in a given set has
no end or not countable.
Illustration:
A set of counting numbers
A = { …-2, -1, 0, 1, 2, 3, 4, … }
 


	10. A. Language of  Sets
5. Cardinal Number; n
Cardinal number are numbers that used to measure the
number of elements in a given set. It is just similar in counting
the total number of elements in a set.
Illustration:
A = {2, 4, 6, 8} n = 4
B = {a, c, e} n = 3
6. Equal set
Two sets, say A and B, are said to be equal if and only if
they have equal number of cardinality and the element/s are
identical. There is a 1 -1 correspondence.
Illustration:
A = { 1, 2, 3, 4, 5} B = { 3, 5, 2, 4, 1}
 


	11. A. Language of  Sets
7. Equivalent set
Two sets, say A and B, are said to be equivalent if and
only if they have the exact number of element. There is a
1 – 1 correspondence.
Illustration:
A = { 1, 2, 3, 4, 5 } B = { a, b, c, d, e }
8. Universal set
The universal set U is the set of all elements under
discussion.
Illustration:
A set of an English alphabet
U = {a, b, c, d, …, z}
 


	12. A. Language of  Sets
9. Joint Sets
Two sets, say A and B, are said to be joint sets if and only if they
have common element/s.
Illustration:
A = { 1, 2, 3}B = { 2, 4, 6 }
Here, sets A and B are joint set since they have common element
such as 2.
10.Disjoint Sets
Two sets, say A and B, are said to be disjoint if and only if they are
mutually exclusive or if they don’t have common element/s.
Illustration:
A = { 1, 2, 3} B = { 4, 6, 8 }
 


	13. 01 02
B. Two  ways of Describing
a Set
 


	14. B. Two ways  of Describing
a Set
Illustration:
a. A = { 1, 2, 3, 4, 5 }
A = {x | x is a counting number from 1 to 5}
A = { x | x ∈ N, x < 6}
b. B = { a, b, c, d, …, z }
B = {x | x ∈ English alphabet}
B = { x | x is an English alphabet}
 


	15. C. Subset
A subset,  A ⊆ B, means that every element of A is also an element of
B.
If x ∈ A, then x ∈ B. In particular, every set is a subset of itself, A ⊆ A.
A subset is called a proper subset, A is a proper subset of B, if A ⊂ B
and there is at least one element of B that is not in A:
If x ⊂ A, then x ⊂ B and there is an element b such that b ∈ B and b ∉
A.
NOTE1: The empty set or {} has no elements and is a subset of every
set for every set A, A ⊂ A.
 


	16. C. Subset
The number  of subsets of a given set is given by 2𝑛 , where n is the
number of elements of the given set.
Illustration:
How many subsets are there in a set A = {1, 2, 3 }? List down all the
subsets of set A. Number of subsets = 2n = 23 = 8 subsets
With one element
{ 1 } ; { 2 } ; { 3 }
With two elements
{ 1, 2 } ; { 1, 3 }; { 2, 3 }
With three elements
{ 1, 2, 3 }
With no elements
{ }
 


	17. D. Ordered Pair
Given  elements a and b, the symbol (a, b) denotes the
ordered pair consisting of a and b together with the
specification that “a” is the first element of the pair
and “b” is the second element. Two ordered pairs (a,b)
and (c, d) are equal iff a = c and b = d. Symbolically;
(a, b) = (c, d) means that a = c and b = d
 


	18. Illustration:
a) If (a,  b) = (3, 2), what would be the value of a and
b.
Here, by definition that two ordered pairs (a,b) and (c,d)
are equal iff a = c Hence, a = 3 and b = 2.
b) Find x and y if (4x + 3, y) = (3x + 5, – 2).
Solution:
Since (4x + 3, y) = (3x + 5, – 2), so
4x + 3 = 3x + 5
Solving for x, we got x = 2 and obviously y = – 2.
D. Ordered Pair
 


	19. E. Operations on  Sets
Sets can be combined in a number of different ways to
produce another set. Here are the basic operations on sets.
1. Union of Sets
The union of sets A and B, denoted by A ∪ B , is the set
defined as:
A ∪ B = { x | x ∈ A or x ∈ B }
Example 1: If A = {1, 2, 3} and B = {4, 5} , then
A ∪ B = {1, 2, 3, 4, 5} .
Example 2: If A = {1, 2, 3} and B = {1, 2, 4, 5} , then
A ∪ B = {1, 2, 3, 4, 5} .
Note that elements are not repeated in a set.
 


	20. 2. Intersection of  Sets
The intersection of sets A and B,
denoted by A ∩ B , is the set defined
as :
A ∩ B = { x | x ∈ A and
x ∈ B }
Example 1: If A = {1, 2, 3} and
B = {1, 2, 4, 5}
then A ∩ B = {1, 2} .
Example 2: If A = {1, 2, 3} and B = {4,
5}
then A ∩ B = ∅
3. Difference of Sets
The difference of sets A from B , denoted by
A - B , is the set defined as
A - B = { x | x ∈ A and x ∉ B }
Example 1: If A = {1, 2, 3} and B = {1, 2, 4, 5}
then A - B = {3} .
Example 2: If A = {1, 2, 3} and B = {4, 5} ,
then A - B = {1, 2, 3} .
Example : 3 If A = {a, b, c, d } and B = {a, c, e } ,
then A - B = {b, d } .
Note that in general A - B ≠ B - A
E. Operations on Sets
 


	21. 4. Compliment of  Set
For a set A, the difference U - A , where U is the universe, is called
the complement of A and it is denoted by Ac . Thus 𝐴𝑐
is the set of
everything that is not in A.
Example: Let U = { a, e, i, o, u } and A = { a, e }
then 𝐴𝑐
= { i, o u }
E. Operations on Sets
 


	22. 5. Cartesian Product
Given  sets A and B, the Cartesian product of A and B, denoted by A x B and read as “A
cross B”, is the set of all ordered pair (a,b) where a is in A and b is in B. Symbolically:
A x B = {(a, b) | a ∈ A and b ∈ B}
Note that A x B is not equal to B x A.
Illustration:
If A = { 1, 2} and B = {a, b}, what is A x B?
A x B = {(1,a), (1, b), (2, a), (2, b)}. How many elements in a A x B?
Example 1: Let A = {1, 2, 3} and B = {a, b}. Then
A x B = {(1, a), (1, b), (2, a), (2, b), (3, a), (3, b)}
Example 2: For the same A and B as in Example 1,
B x A = {(a, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)} .
E. Operations on Sets
 


	23. Venn Diagram
A Venn  diagram is an illustration of the relationships
between and among sets, groups of objects that share
something in common. Usually, Venn diagrams are
used to depict set intersections (denoted by an upside-
down letter U). This type of diagram is used in
scientific and engineering presentations, in theoretical
mathematics, in computer applications, and in
statistics.
 


	24. Venn Diagram
Venn Diagram  on Sets Operation
D. Complement
C. Difference of Sets
B. Intersection of Sets
A. Union of Sets
 


	25. II. FUNCTIONS AND
RELATIONS
  


	26. A. THE LANGUAGE  OF RELATIONS
AND FUNCTIONS
How are we going to relate the word relation in
Mathematics? The objects of mathematics may be
related in various ways. A set “A” may be said to be
related to a set “B” if A is a subset of B, or if A is not
a subset of B, or if A and B have at least one
element in common. A number x may be said to be
related to a number y if x < y, or if x is a factor of y,
or if 𝑥2
+𝑦2
= 1.
 


	27. Illustration:
Let A =  {1,2,3} and B = {2, 3, 4} and let us say that
an element x in A is related to an element y in B if and
only if, x is less than y and let us use the notation x R y
as translated mathematical term for the sentence “x is
related to y. Then, it follows that:
1 R 2 since 1 < 2
1 R 3 since 1 < 3
1 R 4 since 1 < 4
2 R 3 since 2 < 3
2 R 4 since 2 < 4
3 R 4 since 3 < 4.
A. THE LANGUAGE OF RELATIONS
AND FUNCTIONS
 


	28. Now, can we  say that 1 R 1? Is 3 R 2?
Recall the Cartesian product. What are the elements of A x B?
A x B = { (1,2), (1,3), (1,4), (2,2), (2,3), (2,4), (3,2), (3,3), (3,4)}.
Here, the elements of some ordered pairs in A x B are related, whereas the element of
other ordered pairs are not.
What are the elements (ordered pair) in A x B, based on the given conditions, that are
related?
A x B = { (1,2), (1,3), (1,4), (2,3), (2,4), (3,4)}
Observe that knowing which ordered pairs lie in this set is equivalent to knowing which
elements are related to which. The relation can be therefore be thought of the totality of ordered
pairs whose elements are related by the given condition. The formal mathematical definition of
relation, based on this idea, was introduced by the American mathematicians and logician C.S.
Peirce in the nineteenth century.
A. THE LANGUAGE OF RELATIONS
AND FUNCTIONS
 


	29. B. Relation
Relation
• A  relation from set X to Y is the set of ordered pairs
of real numbers (x, y) such that to each element x of
the set X there corresponds at least one element of
the set Y.
• Let A and B sets. A relation R from A to B is a
subset of A x B. Given an ordered pair (x, y) in A x B,
x is related to y by R, written x R y, if and only if, (x,
y) is in R. The set A is called the domain of R and
the set B is called its co-domain.
 


	30. Notation:
The notation for  a relation R may be written
symbolically as follows:
x R y meaning (x, y) ∈ R.
The notation x R y means that x is not related
to y by R;
x R y meaning (x, y) ∉ R.
B. Relation
 


	31. Example:
1. Given a  set of an ordered pairs:
{(0, -5), (1, -4), (2, -3), (3, -2), (4, -1), (5, 0)}
The domain are x = {0, 1, 2, 3, 4, 5}
The co-domain are y = {-5, -4, -3, -2, -1, 0}
2. Let A = {1,2} and B = {1,2,3} and define a relation R from A to B as
follows:
Given any (x,y) ∈ A x B,
(x,y) ∈ R means that (𝑥−𝑦)/2 is an integer;
a. State explicitly which ordered pairs are in A x B and which are in
R.
b. Is 1 R 3? Is 2 R 3? Is 2 R 2?
c. What are the domain and the co-domain of R?
B. Relation
 


	32. Solution:
a. A x  B = {(1,1), (1,2), (1,3), (2,1), (2,2),(2,3). To determine explicitly the composition of R,
examine each ordered pair in A x B to see whether its element satisfy the defining
condition for R.
(1,1) ∈ R because (1−1)/2 = 0/2 = 0, which is an integer.
(1,2) ∉ R because (1−2)/2 = −1/2, which is not an integer.
(1,3) ∈ R because (1−3)/2 = −2/2 = −1, which is an integer.
(2,1) ∉ R because (2−1)/2 = 1/2, which is not an integer.
(2,2) ∈ R because (2−2)/2 = 0/2 = 0, which is an integer.
(2,3) ∉ R because (2−3)/2 = −1/2, which is not an integer.
Thus, R = {(1,1), (1,3), (2,2)}
b. Yes! 1 R 3 because (1,3) ∈ R
No! 2 R 3 because (2,3) ∉ R.
Yes! 2 R 2 because (2,2) ∈ R.
c. The domain of R is {1,2} and the co-domain is {1,2,3}
B. Relation
 


	33. C. ARROW DIAGRAM  OF A
RELATION
Suppose R is a relation from a set A to a set B. The
arrow diagram for R is obtained
as follows:
1. Represent the elements of A as a points in one
region and the elements of B as points in another
region.
2. For each x in A and y in B, draw an arrow from x
to y, and only if, x is related to y by R. Symbolically: (x,
y) ∈ R
 


	34. Example:
1. Given a  relation {(1, 2),(0, 1),(3, 4),(2, 1),(0, −2)}. Illustrate the given relation into
an arrow diagram.
2. What is the domain and co-domain of an example 1?
The domain are as follows: {0, 1, 2, 3}
The co-domain are as follows: {-2, 1, 2, 4}
C. ARROW DIAGRAM OF A
RELATION
 


	35. 3. Let A  = {1,2,3} and b = {1,3,5} and define relations S and T from A
to B as follows:
For all (x, y) ∈ A x B, (x,y) ∈ S means that x < y, i.e., S is a
“less than” relation.
T = {(2,1), (2,5)}
Draw arrow diagrams for S and T.
C. ARROW DIAGRAM OF A
RELATION
 


	36. Solution:
A x B  = {(1,1), (1,3), (1,5), (2,1), (2,3), (2,5), (3,1), (3,3), (3,5)}. It is
given by
x < y so S = {(1,3), (1,5), (2,3), (2,5), (3,5)}
C. ARROW DIAGRAM OF A
RELATION
 


	37. D. PROPERTIES OF  A RELATION
A. Reflexive
A relation R on A is said to be reflexive if every element of A is related to itself. In
notation, a R a for all a ∈ A.
Examples of reflexive relations include:
_ "is equal to" (equality)
_ "is a subset of" (set inclusion)
_ "is less than or equal to" and "is greater than or equal to" (inequality)
_ "divides" (divisibility).
An example of a non reflexive relation is the relation "is the father of" on a set of
people since no person is the father of themselves.
When looking at an arrow diagram, a relation is reflexive if every element of A has
an arrow pointing to itself. For example, the relation in a given figure below is a reflexive
relation.
 


	38. An example of  a non reflexive relation is the relation "is the father of" on
a set of people since no person is the father of themselves.
When looking at an arrow diagram, a relation is reflexive if every
element of A has an arrow pointing to itself. For example, the relation in
a given figure below is a reflexive relation.
D. PROPERTIES OF A RELATION
 


	39. B. Symmetric
A relation  R on A is symmetric if given a R b then b R a.
For example, "is married to" is a symmetric relation, while, "is less than" is not.
The relation "is the sister of" is not symmetric on a set that contains a brother
and sister but would be symmetric on a set of females. The arrow diagram of a
symmetric relation has the property that whenever there is a directed arrow
from a to b, there is also a directed arrow from b to a
D. PROPERTIES OF A RELATION
 


	40. C. Transitive
A relation  R on A is transitive if given a R b and b R c then a R c.
Examples of reflexive relations include:
_ "is equal to" (equality)
_ "is a subset of" (set inclusion)
_ "is less than or equal to" and "is greater than or equal to"
(inequality)
_ "divides" (divisibility).
D. PROPERTIES OF A RELATION
 


	41. On the other  hand, "is the mother of" is not a transitive relation, because if Maria is the
mother of Josefa, and Josefa is the mother of Juana, then Maria is not the mother of
Juana.
The arrow diagram of a transitive relation has the property that whenever there are
directed arrows from a to b and from b to c then there is also a directed arrow from a to
c:
D. PROPERTIES OF A RELATION
 


	42. D. Equivalence
A relation  that is reflexive, symmetric, and transitive is called an
equivalence relation on A.
Examples of equivalence relations include:
_ The equality ("=") relation between real numbers or sets.
_ The relation "is similar to" on the set of all triangles.
_ The relation "has the same birthday as" on the set of all human
beings.
On the other hand, the relation " ⊆ " is not an equivalence relation on the
set of all subsets of a set A since this relation is not symmetric.
D. PROPERTIES OF A RELATION
 


	43. E. Function
A function  is a relation in which every input is paired
with exactly one output. A function from set X to Y is
the set of ordered pairs of real numbers (x, y) in
which no two distinct ordered pairs have the same
first component. Similar to a relation, the values of x
are called the domain of the function and the set of
all resulting value of y is called the range or co-
domain of the function.
 


	44. A function F  from a set A to a set B is a relation with domain and co-
domain B that satisfies the following two properties:
1. For every element x in A, there is an element y in B such
that (x,y) ∈ F.
2. For all elements x in A and y and z in B,
If (x,y) ∈ F and (x,z) ∈ F, then y = z
These two properties; (1) and (2) can be stated less formally as
follows:
1. Every element of A is the first element of an ordered pair of F.
2. No two distinct ordered pairs in F have the same first
element.
E. Function
 


	45. • Is a  function a relation? Focus on the x-coordinates,
when given a relation.
• If the set of ordered pairs have different x-coordinates,
it is a function.
• If the set of ordered pairs have same x-coordinates, it
is NOT a function but it could be said a relation.
Note:
a) Y-coordinates have no bearing in determining
functions
b) Function is a relation but relation could not be
said as function.
E. Function
 


	46. Example1: Determine if  the following is a function or
not a function.
1. {(0, -5), (1, -4), (2, -3), (3, -2), (4, -1), (5, 0)}
2. {(-1, -7), (1, 0), (2, -3), (0, -8), (0, 5), (-2, -1)}
3. 2x + 3y – 1 = 0
4. 𝑥2
+ 𝑦2
= 1
5. 𝑦2
= x + 1
E. Function
 


	47. Example 2. Which  of the following mapping represent a
function?
1.
2.
3.
E. Function
 


	48. Function Notations:
The symbol  f(x) means function of x and it is read as “f of x.” Thus, the
equation y = 2x + 1 could be written in a form of f(x) = 2x + 1 meaning y = f(x). It
can be stated that y is a function of x.
Let us say we have a function in a form of f(x) = 3x – 1. If we replace x = 1, this
could be written as f(1) = 3(1) – 1. The notation f(1) only means that we substitute
the value of x = 1 resulting the function value. Thus
f(x) = 3x – 1; let x = 1
f(1) = 3(1) – 1 = 3 – 1 = 2.
Another illustration is given a function
g(x) = x^2 – 3 and let x = -2, then
g(-2) = (-2)^2 – 3 = 1
E. Function
 


	49. Operations on Functions
The  following are definitions on the operations on functions.
a. The sum or difference of f and g, denoted by f ± g is the function defined by
(f ±g)(x) = f(x) ±g(x).
b. The product of f and g, denoted by f · g is the function defined by (f·g)(x) =
f(x)·g(x).
c. The quotient of f and g denoted by f/g is the function defined by f(x)/g(x), where
g(x) is not equal to zero.
d. The composite function of f and g denoted by f ο g is the function defined by (f ο
g)(x) = f(g(x)). Similarly, the composite function of g by f, denoted by g ο f, is the
function defined by
( g ο f)(x) = g(f(x)).
E. Function
 


	50. Examples:
1. If f(x)  = 2x + 1 and g(x) = 3x + 2, what is (f+g)(x)?
Solution:
(f+g)(x) = f(x) + g(x)
= (2x + 1) + (3x + 2)
= 2x + 3x + 1 + 2
= 5x + 3
2. What is (f • g)(x) if f(x) = 2x + 1 and g(x) = 3x + 2?
Solution:
(f • g)(x) = f(x) • g(x)
= (2x + 1)(3x + 2)
= 6x2 + 7x + 2
E. Function
 


	51. 3. What is  (𝑓/𝑔) (𝑥) if f(x) = 2a + 6b and g(x) = a + 3b?
Solution:
(f/g)(x) = f(x)/g(x) = (2a + 6b)/ (a + 3b) = [2 (a + 3b)]/ a + 3b
4. If f(x) = 2x + 1 and g(x) = 3x + 2, what is (g ο f)(x)?
Solution:
(g ο f)(x) = g(f(x)) = g(2x + 1) = 3(2x + 1) + 2 = 6x + 3 + 2 = 6x + 5
E. Function
 


	52. Thank you for
listening  to
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