
1.5 Inverse Functions and Logarithms

Thus if f(x) is a one to one function, then different inputs yield different out put. The
following Horizontal Line Test helps to determine if a given graph is the graph of a
one-to-one function

This definition says that if f maps x into y, then f−1 maps y back into x. (If f were not 
one-to-one, then f−1 would not be uniquely defined.) We usually reverse the roles of x and 
y in Definition 2 and write

f−1(x) = y ⇔ f(y) = x.

These lead to the following cancellation equations :

f−1(f(x)) = x and f(f−1(y)) = y
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Now lets see how to compute inverse functions.
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Example 1. Is the function f(x) = x3 one -to-one?

Example 2. Is the function f(x) = x2 one -to-one?

Example 3. Find the inverse function of the functions :

(a) f(x) = 2x + 17
(b) f(x) = x3 + 2.
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Example 4 Use the l aws of l ogarithms to evaluate l og280 − l og25. 

Logarithmic functions

The logarithmic function with base b and is denoted by logb is defined to be the 
inverse function of the exponential function with base b. Therefore, the cancellation equations
imply that

logb(x) = y ⇔ by = x

The logarithmic function with base e is called the natural logarithm and has special
notation

loge(x) = ln(x).

 Example 5 Find x if ln(x) = 5.

soluTion Using Law 2, we have

log2 80 2 log2 5 − log2S 8

5

0D − log2 16 − 4 because 24
− 16. 

■

ln x − 5    means

soluTion 2 Start with the equation

ln x − 5

and apply the exponential function to both sides of the equation:

e ln x
− e 5

But the second cancellation equation in (9) says that e ln x
− x. Therefore x − e 5. 

■

  soluTion 1 From the definition  we see that

   e 5
− x Therefore x − e 5.

9
 lnse x d − x x [ R

 e ln x
− x x . 0

In particular, if we set x − 1, we get

ln e − 1




