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Information
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Reviewing functions

A function is a relation in which each element of the domain is 
mapped to exactly one element of the range.

In a function, each 
element of the domain is 
mapped to exactly one 
element of the range.  

function

not a function

In non-functions, elements 
of the domain may be 
mapped to more than one 
element of the range.

y = 3x

y2 = x

domain range

domain

range
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Vertical line test
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Review of composition of functions

If f (x) = √x and g(x) = x2 – 4, find A) f∘g(x) and B) g∘f (x).
State the domain in each case.

A) f∘g(x) = f (g(x)) = √x2 – 4 

The composition of function g(x) with f (x) is denoted 
g∘f (x) = g(f (x)).

It is important to consider the domain of g(f (x)) carefully.

x2 – 4 must be greater than or equal to zero to take its square 
root, which is true on the interval (–∞, –2] U [2, ∞).

x must be greater than or equal to zero to take its square 
root. Subtracting 4 does not restrict the domain, so the 
domain for g(f (x)) is [0, ∞).

B) g∘f (x) = g(f (x)) = (√x)2 – 4 = x – 4
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Domain of composed functions

X, 
domain 
of g(x)

G, 
range 
of g(x)

Y, 
domain 
of f (x)

F, 
range 
of f (x)

g(x) f (x)

g∘f (x)

g(x) takes input values from X to G and f (x) maps Y to F.

In order to compose g(x) with f (x), there must be overlap in 
the range of g(x) and the domain of f (x), i.e., G ∩Y ≠ ∅.

The domain of g∘f (x) is the set of values in the domain of g(x) 
that map to the overlap in G and Y.
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Find the inverse of a function

Inverse functions “undo” each other; for example, squaring 
and square rooting are inverses.

To find the inverse of a function, interchange the x and y, then 
solve for y. Also remember to swap the domain and range.  

If f (x) = 5x – 4 with domain and range of all real numbers, 
find f –1(x).

f –1(x) = (x + 4)/5 which also has 
domain and range all real numbers.

y = 5x – 4 

interchange the x and y: x = 5y – 4

solve for y: (x + 4)/5 = y

replace f (x) with y:

rewrite using f –1(x):
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Compositions of inverse functions

Use composition of functions 
to prove that f (x) = 5x – 4 and 
g(x) = (x + 4)/5 are inverses of 
each other. 

What are the compositions g∘f (x) and f∘g(x) of f (x) = √x
and g(x) = x2? What is true about these functions?

g∘f (x) = g(f (x)) = (√x)2 = x,    domain [0, ∞)

f∘g(x) = f (g(x)) = √x2 = x,       domain [0, ∞)

If f (x) and g(x) are inverses of each other, then 
f∘g(x) = g∘f (x) = x for every x in the domains of f (x) and g(x).

f (x) and g(x) are inverses.
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Complete the tables of values shown for the functions 
f (x) = 5x – 4 and f –1(x) = (x+4)/5. What relationship is there 
between the domains and ranges?

The domain and range are 
interchanged between f (x) and f –

1(x).

Domain and range of inverses
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Sketch the graph of f (x) = 5x – 4 and f –1(x) = (x + 4)/5 on 
the same axes along with the graph of y = x.

Graphs of inverse functions

A function and its inverse are 
symmetric about the line y = x.

Reflecting a function in the line 
y = x is equivalent to swapping 
its domain and range.

y = x

y = (x + 4)/5

y = 5x – 4
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The horizontal line test
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Restricting the domain

An important function that does not pass the horizontal line test 
is f (x) = x2. It does not have an inverse that is a function.
However, if the domain is restricted to x ≥ 0, f (x) = x2 is one-to-
one and therefore it has an inverse, f –1(x) = √x.

The restriction is necessary because the domain and range 
are swapped when taking inverses.

y = x2 y = √x

y = –√x
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Finding inverse functions in general

5. Rewrite y as f –1(x). State any 
restrictions on the domain of f –1(x).

4. Solve for y.

3. Interchange the x and y.

1. Graph f (x) to determine if it has an inverse 
that is a function. If it is does not, state 
any necessary restrictions on the domain 
so that it has an inverse function.

2. Rewrite f (x) as y.

Steps for finding the inverse of a function:
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Inverse function practice
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Inverse problem
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