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2.5
One-to-One Functions
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One-to-One Function

   A function f is a one-to-one function if, for elements c and d in the domain of f,
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   (Different inputs always result in different outputs.)
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Determine if each function is one-to-one.
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 1.  {(1,2), (5,2), (6,7)}
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One-to-One Functions
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   If every horizontal line intersects the graph of a function f at most once, then f is
   a one-to-one function.
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                                   Determine whether each function is one-to-one.  (From Book)
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One-to-One Functions

Determine whether each function is one-to-one.
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 is one-to-one.

Inverse Functions




If a function is one-to-one, then it has an inverse function or it is invertible.
NOTE:  The range of  f is the domain of  g and the domain of f  is the range of  g.
Inverse Function

   Let  f  be a 1 – 1 function.  Then 
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 is the inverse function of  f , if
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   i.e.
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For f(x) and g(x) as defined above, find 
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.  Then determine whether f and g
            are inverse functions.
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Are f and g inverse functions, i.e. 
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Inverse Functions


Finding  
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 from a set of ordered pairs.
   The inverse
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of a 1 – 1 function f  is the function obtained by interchanging the coordinates
    in each ordered pair of  f.


   {(1,1), (2,4), (4,16), (7,49)}


   Is it invertible?


   Inverse =


  
   {(4,5), (5,6),  (-3,5),  (2,-7)}


   Is it invertible?


   Inverse =



   Let f  = {(-1,5), (0,0), (2,6)}.     Is f 1–1?  If so, find 
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   Is f invertible?
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Inverse Functions


Finding 
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 using function notation.
   To find a formula for 
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, perform the following steps.

       1. Verify that f is a 1 – 1 function.

       2.  Replace 
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 with y.

       3.  Interchange x and y.

       4.  Solve for y in terms of x.

       5.  Replace y with 
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       6.  Verify that 
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Find the inverse of 
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Graph both f and 
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Find the inverse of 
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Inverse Functions



Find a formula for the inverse of 
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Find the inverse of  
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Inverse Functions


Restricting the domain.
Sometimes the domain of a function that is not 1 – 1 can be restricted so that it is 1 – 1 on the

restricted domain.  Then the inverse can be found.


Restrict the domain of  
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 so that f is 1 – 1.  Then find 
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Graph both f and 
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Find the inverse of  
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Inverse Functions


Finding a Graphical Representation for 
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   To obtain the graph of 
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 from the graph of f.

       1. Interchange the x and y coordinates of the points on the graph of f.

   (A function and its inverse are symmetric about the line 
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Determine whether each pair of functions f and g are inverses of each other.


(From Book)



Inverse Functions



Use the graph of  f  to sketch a graph of 
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Find the inverse of  
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Applications 




Price of a Car  The tax on a new car is 8% of the purchase price P.  Express the total cost C 

as a function of the purchase price.  Express the purchase price P as a function of the total

cost C.  
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NOTE:  f  and � EMBED Equation.3  ��� are  1 – 1. 
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but different 1st coordinates.
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A function f  is one-to-one if it has no two ordered pairs with different 1st coordinates and the same 2nd coordinates.
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