
5.2 Increasing and Decreasing Functions 
Objectives:

• Determine intervals on which a function is increasing or decreasing.

• Apply the First Derivative test to find relative extrema of a function.


A function is said to be increasing if as  moves to the right the value of a function, ,  
gets larger.  Similarly, a function is said to be decreasing if as  moves to the right the value 
of a function, , gets smaller.  A function is constant if as  moves to the right the value of 
a function, , does not change. Mathematically…


Definition of Increasing, Decreasing, and Constant

1. A function  is increasing on an interval  when  implies 



2. A function  is decreasing on an interval  when  implies 



3. A function  is constant on an interval  when  implies 




From the graph above, what is the slope of the function on the interval ?  In algebra 
1 if a slope fell as the graph goes from left to right it was determined to be a negative slope, 

 (  being slope).  Similarly, if a a slope rose as the graph goes from left to right, the 
slope is positive, .  If the graph does not change as the graph moves from left to right, 
the slope is constant, .  Now, the derivative of a function  is the equation of the slope 
of  and we can relate the two concepts in the following way:
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Derivative Guide for Increasing, Decreasing & Constant

Let be a function that is continuous on the closed interval  and differentiable on the 
open interval .


1. If  for all  in , then  is increasing on .

2. If  for all  in , then  is decreasing on .

3. If  for all  in , then  is constant on .


Intervals of increasing and decreasing usually end and begin at the extrema of a function, 
where .  


Example 1


Find the open intervals on which  is increasing or decreasing.


https://youtu.be/Xyv3m1NWGKs


Guide to Finding Intervals of Increasing/Decreasing

Let  be continuous on the interval . 


1. Locate the critical numbers of  in .  These numbers determine the intervals of 
increasing and decreasing.


2. Determine the sign of  within in each of the intervals and relate this to increasing 
or decreasing  according to the derivative guide.


A function is strictly monotonic on an interval when it is either increasing on the entire 
interval or decreasing on the entire interval.


Let's examine the following graph.  


https://youtu.be/wCD0F-tueI8
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The First Derivative Test

Let  be a critical number of a function  that is continuous on an open interval  containing 
.  If  is differentiable on the interval, except possibly at , the  is as follows.


1. If  changes from negative to positive at , then  has a relative minimum at the 
point .


2. If  changes from positive to negative at , then  has a relative maximum at the 
point .


Example 2


Find the relative extrema of  on the interval .


https://youtu.be/dMi_hodjEIw


Example 3


Find the relative extrema of 

https://youtu.be/PldhmZLQMYI




Example 4


Find the relative extrema of 


https://youtu.be/fFiUKq2V3hg
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