 ABSOLUTE (GLOBAL) EXTREMA 

Informally , the Absolute (Global) Maximum is the y-coordinate of the highest point on a graph defined on an interval [ a, b ]  and the Absolute (Global) Minimum is the  y-coordinate of the lowest point on a graph [image: image1.wmf]·

defined on an interval [ a, b ].  


 (a)                                                              (b)        


                          (c)  




                                                                 

                                                                                          

Recall :The critical numbers (or critical values) of a function are numbers, c, in the domain of the function    where f’(c) = 0  or where f’(c) is undefined. Ensure that the critical numbers are in the domain (interval) of the original function]  If they are not in the interval, discard them.                                           

The absolute (global) extrema refers either to the absolute (global) maximum or the absolute (global) minimum.                                   

OBSERVATIONS:


[image: image16.png]


The absolute (global) extrema can occur at the endpoints, as shown in graph (a)


[image: image2.wmf]·

The absolute (global) extrema can occur at the critical numbers, as shown in graphs  (b) and (c).


[image: image3.wmf]·

A graph can have more than one absolute extrema.  Graph (b) has two 

absolute maximums.

(I) How to Find the Absolute (Global) Extrema of a Function 

    defined on an interval [ a, b ] 

 (1) Find the critical numbers, c,  of the function.

[The critical numbers (or critical values) of a function are numbers, c, in the domain of the function    where f’(c) = 0  or where f’(c) is undefined. Ensure that the critical numbers are in the domain (interval) of the original function]  If they are not in the interval, discard them.                                           

(2) In  the original function ,find the values of f(c), f(a) and f(b).  

(That is,  evaluate the original function at each critical number and at the endpoints.)  

(3)  The largest of these values is the absolute (global ) maximum; the smallest of these values is the absolute (global ) minimum.

Examples:   Find the  absolute (global ) maximum and the absolute (global ) minimum of the following functions defined on the given intervals.   

 (A)    
[image: image4.wmf]32

()94852

fxxxx

=--+

 on the interval 
[image: image5.wmf][

]

5,14

-

, i. e. 
[image: image6.wmf]514

x

-££


(B)    
[image: image7.wmf]32

()244

fxxxx

=--+

 on the interval 
[image: image8.wmf][

]

0,3

, i. e. 
[image: image9.wmf]03

x

££


(C)    
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(D)    
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