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A function is a type of mathematical object that precisely describes a relationship between variables. 

Definitions 

 a real function  𝑓  of a real variable  𝑥  assigns to each element  𝑥  of a given set of real numbers 

exactly one real number  𝑦  , which is called the value of the function  𝑓  at  𝑥  . The dependence 

of 𝑦 on 𝑓 and 𝑥 is made explicit by the notation 𝑓(𝑥), which means “the value of 𝑓 at 𝑥. This is 

written 𝑦 = 𝑓(𝑥) 

 the set of real numbers 𝑥 on which 𝑓 is defined is called the domain of 𝑓, while the set of values 

𝑓(𝑥) obtained as 𝑥 varies over the domain of 𝑓 is called the range or image of 𝑓. 

 the variable 𝑥 is called the independent variable, as it may be chosen freely from the domain 

of 𝑓, while 𝑦 is called the dependent variable, as its value depends on the particular value 

chosen for 𝑥 

 a function may also be defined as a set of ordered pairs with the special property that no two 

pairs have the same first element (𝑥 value). 
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Set and Interval notations: are two different ways of representing an interval between two 

real values. These notations are explained through examples: 

Example 1: for the values between (−2) and (+3), both these values included, as shown below: 

 

As both values (−2) and (+3) are both included, this is called a “closed” interval. 

set notation interval notation 

−2 ≤ 𝑥 ≤ 3 𝑥 ∈ [−2, 3] 

 the signs ≤ means “less than or 
equal to” 

 the sign “∈” means “belongs to” 
 the square bracket [ pointing inwards towards (−2) 
shows that this value is included in the interval. 
 the square bracket ] pointing inwards towards 3 shows 
that this value is included in the interval. 

Example 2: for the values between (−1) (included) and (+3) (not included) as shown below: 

 

As both of the values (+1) and (+3) are both excluded, this is called a “open” interval. 

set notation interval notation 

1 < 𝑥 < 3 𝑥 ∈ (1, 3) 

 the signs < means “strictly less 
than” 

 the round bracket ( pointing inwards towards 1 shows 
that this value is NOT included from the interval. 
 the round bracket ) pointing inwards towards 3 shows 
that this value is also NOT included. 

Example 3: for the values between (−1) (included) and (+3) (not included) as shown below: 

 

As only one of the values (−1) and (+3) is included, this is called a “half-open” interval. 

set notation interval notation 

−1 ≤ 𝑥 < 3 𝑥 ∈ [−1, 3) 

  the square bracket  [  pointing inwards towards (−1) shows that 
this value is included. 
 the round bracket  )  pointing inwards towards 3 shows that this 
value is NOT included. 
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Example 4: for the values greater than (+2) (included) as shown on the number line below: 

 

set notation interval notation 

𝑥 ≥ 2 𝑥 ∈ [2, +∞) 

  a round bracket  )  is used to the right of the interval to reflect 
that one can always find a number greater than any large number, so 
it is open towards +∞ 

Example 5: for the values less than (−1) (excluded), and between 5 (included) and 7 (excluded), as 

shown below: 

 

set notation interval notation 

𝑥 < 1 and 5 ≤ 𝑥 < 7 𝑥 ∈ (−∞, 1) ∪ [5, 7) 

  again, a round bracket  (  is used to the left of the interval to 
reflect that one can always find a number smaller than any small 
number, so it is open towards −∞ 
 the sign  ∪  means “union”, to show that 𝑥 belong to the union of 
two separate intervals, namely (−∞, 1) and [5, 7) 

Example 6: for the values shown on the number line below: 

 

set notation interval notation 

𝑥 ∈ ℝ − {−1, 3} 𝑥 ∈ (−∞, −1) ∪ (−1, +3) ∪ (+3, +∞) 

 the symbol ℝ represents the set of real numbers1 
 so all values of ℝ are included except the two values 
(−1) and +3 

 

 

 
1 “real numbers” are all numbers that you know so far, decimal or integer. In the Extension 2 course, we study 
another set of numbers called “complex numbers” which square is negative, such as the number 𝑖, i.e. 𝑖ଶ = −1. 
These complex numbers do not exist in real life, however, turn out to be very useful particularly in Physics. 


