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Mappings and functions

Starter
1. (a) Expand  in ascending powers of  up to and including the term in .

(b) By putting , determine an approximation for .

Notes
A mapping is a rule that takes a given set of inputs and assigns each one of them one or more 
output values using a mapping rule.

Here are three types of mappings:

  One-to-one mapping   Many-to-one mapping One-to-many mapping
Each value maps to More than one value One value maps to
a unique value. maps to the same value. more than one value.
      E.g.    E.g.       E.g.     

N.B. With many-to-one mappings, it is enough that one value maps to more than one 
value.  Similarly for one-to-many mappings.

When is a mapping a function?
A mapping is a function when it is a one-to-one or a many-to-one mapping.

The vertical line test is used to determine whether a mapping is a function.  
If any vertical line meets the graph at most once, then the mapping is a function. 

There only needs to be one vertical line that meets the graph more than once for a mapping not to 
be a function.
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y = x + 1
To the left all the 
vertical lines intersect 
the graph of  
once so it is a function.


To the right, at least 
one vertical line 
intersects the graph of 

 in at least two 
places so it is not a 
function.

y = x + 1

y2 = x

y2 = x
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When is a function a one-to-one function?
The distinction between one-to-one and many-to-one functions is an important one because 
only one-to-one functions have inverses.  Inverse functions will be discussed in a later lesson.

The horizontal line test is used to determine whether a function is one-to-one or not.  
If any horizontal line meets the graph at most once, then the function is a one-to-one function. 

N.B. Only one horizontal line has to meet the graph in more than one place for a function not to 
be a one-to-one function.

E.g. 1 For the following graphs, determine whether the mapping is a function or not.  For those 
that are functions, determine whether it is a one-to-one function and hence state whether it 
has an inverse.
(a) (b) (c)

Working: (a) Any vertical line meets  only once so it is a function.
Any horizontal line also meets  only once so it is one-to-
one function.
Hence,  does have an inverse.

Video: Function notation
Video: Vertical line test

Video: Horizontal line test

Solutions to Starter and E.g.s 

y = ex

y = ex

y = ex
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To the left all the 
horizontal lines 
intersect the graph of 

 once so it is a 
one-to-one function.


To the right, at least 
one horizontal line 
intersects the graph of 

 in at least two 
places so it is not a 
one-to-one function.

y = ln x

y = x2

y = ln x y = x2

https://www.examsolutions.net/tutorials/fx-notation/?level=A-Level&board=OCR&module=Pure-Maths-A-Level&topic=1372
https://www.youtube.com/watch?v=o6ND64BWOuM
https://www.youtube.com/watch?v=_GyVtObKsWs
https://www.mathspanda.com/A2Ma/WES/Mappings_and_functions_WES.pdf
https://www.mathspanda.com
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Exercise
p16 2A Qu 1-2

Summary
A mapping is a function when it is a one-to-one or a many-to-one mapping.
The vertical line test is used to determine whether a mapping is a function.  
If any vertical line meets the graph at most once, then the mapping is a function. 

Only one-to-one functions have inverses.
The horizontal line test is used to determine whether a function is one-to-one or not.  
If any horizontal line meets the graph at most once, then the function is a one-to-one function. 
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