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1. Real functions 

A function is a relation that uniquely associates members of one 

set with members of another set. A function whose range is in 

the real numbers ℝ is said to be a real function, also called a 

real-valued function 𝑓∶X → ℝ ; X⊆ℝ. 

 

• Domain:  The domain of a function is the set of all the 

numbers you can substitute in to the function (x - values). 

 

• Range: The range of a function is the set of all the 

numbers you can get out of the function (y - values). 

 

BUT When determining the domain of a function from a 

formula, we really only have to look out for TWO situations: 

1. Rational expression (fractions) – Division by zero is not allowed so 

we must omit any values of x which make the denominator zero. 

 

2. Even roots – For even roots such as square roots, the radicand 

cannot be negative. That is the radicand greater than or equal to 

zero. 

 

Examples: Find the domain for the functions 

1.  

 

o Domain: All real numbers (x∈ ℝ) because squaring any real 

number is defined. 

𝐷 = ℝ 

o Range: Squaring any real number produces a non-negative result. 

R = [0 , ∞) 

 

2.  
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o Domain: The function is undefined when the denominator is zero, 

which means x≠3  

Therefore, 𝐷 = ℝ / {3}  

o Range: The outputs can take any real value except y=0 , since 0 is 

not possible for any real x  

Therefore, R = ℝ / {0} 

 

3.  

 

o Domain: The values inside the square root must be non-negative 

 x − 2 ≥ 0 → x ≥ 2  

𝐷 = [2 , ∞)  

o Range: The square root of any non-negative number is also non-

negative 

R = [0 , ∞) 

 

4.                                       

 

o Domain: Linear functions are defined for all real numbers 

𝐷 = (−∞, ∞) 

o Range: The output values of linear functions cover all real 

numbers 

R = (−∞, ∞) 
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