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12.1
Increasing and Decreasing Functions
Def: 1)  f (x) is increasing on an interval (a, b) if 
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         2)  f (x) is increasing on an interval (a, b) if 
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Criteria to find intervals for which 
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Let 
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is differentiable on the interval (a, b).

1) 
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 is  increasing on (a, b)  if and only if  
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 for all x in (a, b).

2) 
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 is  decreasing on (a, b)  if and only if  
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 for all x in (a, b).

Note: The first derivative of 
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 tells us where 
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Def: A number c in the domain of 
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 is called a critical number if either  
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 is not defined.  The corresponding point (
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         critical point for 
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To find the intervals where  f  is increasing or decreasing:

Step1. find all values of x where  f ′(x) = 0 or f ′(x) = undefined.
Step 2: place these values obtained in Step 1 on the number line and make a sign chart for f ′(x).
Step 3: find the interval for which f ′(x) > 0 and f ′(x) < 0.

Step 4: Conclude where the function is increasing or decreasing according to Step 3.
Ex: Find the intervals for which 
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b) 
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Def: 1) The graph of 
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 is said to have a relative maximum at x = c if 
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 largest value  in the neighborhood of c.         

         2) The graph of 
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First Derivative Test for Relative Extrema:  Let c be a critical number of 
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 has a relative (local) minimum at the critical point (
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 changes the sign from – to + at x = c.

2) 
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 has a relative(local) maximum at the critical point (
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Ex: Find critical numbers of 
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 and classify each point as a relative maximum, 
       a relative minimum, or neither. 
1) 
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2) 
[image: image34.wmf]2

2

3

)

(

x

x

x

f

-

-

=



Ex: To produce x units of a particular commodity, monopolist has a total cost of 
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 and total revenue of 
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       price at which the x units will be sold. Find the profit function and sketch its graph. For 
       what level of production does profit appear to be maximized?
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