
absolute max/min: at a point                                          

local max/min: at a point                               

Extreme value theorem
If  f  is continuous on a closed interval [a,b], then f attains an absolute minimum and maximum 
at points c and d in [c,d].
 edge points are taken into account on a closed interval

Fermat's theorem
If  f  has a local min or max at c and if      exists, then        

Ex Find      
                 

               

Just because        , it doesn't necessarily mean  is a min or max.

A critical point of a function f is a point c such that                         .
______________________________________________________________________________________________--

Example: Find the critical points of f(x)

      
 
 
        

      
 

 
   

  
 
           

 
 
      

find critical points  set          solve for x

      
 

 
    

 
 
          

 
 
    

  
 
 
  
 
 

 
                

 

  
                      

  

 
             

 

 
                

At           is not in the doman of                                                         
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Answer: critical points of     are at       
 

 
 .

Find critical points   of f on      i)
Evaluate                          ii)
Compare all these valuesiii)

How to find absolute min and max of f on [a,b]

Find critical points.1)
                  
              
         

  
          

         

  
              

     
    

   

 
           

 critical points:   
    

   

 
     

    
   

 
    

Compute the values.2)
               

  
    

   

 
               

    
   

 
      6.190

Choose the min and max3)
We have an absolute min at    , the min is         

We have an absolute max at   
    

   

 
      the max is   

    
   

 
           

Example Find absolute min/max of                                 

Edge points are never local min or max

Mean Value Theorem 4.2 

Rolle's Theorem

continuous on [    1)
differentiable on (    2)
         3)

Let f be

Then, there exists        such that         

                                1)
                                2)

Idea: extreme value theorem gives you the min and max. if:

  c is a local max or min, then        by Fermat's theorem. 

if the edge points are the same, then 
the slope changes the sign (or stays 
constant (always 0 - constant 
function))
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