
Mada 258 4.1 MuiJ!! aad Minima 

~Extrema, or extreme values, refer to high and low y-values of a function. 
Singular: a minimum, a maximum, an extremum 
Plural: several minima, several maxima, several extrema 

Objectives: 
1) Rec0gnize the difference between.a relative extreme value and an absolute extreme value. 
2) Find critical values. 
3) Use critical values and endpoints to find extrema on a closed interval. 

A functionfhas a relative (or local) maximum at c if /(c) 2: /(x) for all x in some open interv.U containing c. 
A functionjbas a relative (or local) minimum at c if f(c) ~ f(x) for allx in some open interval containing c. 
A functionfhas a relative (or local) extremum at c if the function bas either a relative maximum or minimum 
ate. 

A functionjbas an absolute (or global) maximum at c if f(c) 2: /(x) for all x in the domain off. 
A function/bas an absolute for global) minimum at c if f(c) ~ f(x) for all x in the domain off. 
A functionfhas an absolute (or global) extremum at c if the function bas either an absolute maximum or 
minimum at c. 

Critical values (or critical numbers) of a function are x = c so that 
• c is in the domain off, meaning that f ( c) is defined~ finite 
• c is not an endpoint of the domain 
• f' ( c) = 0 or /' ( c) is undefined, meaning that the tangent to the graph at x = c is vertical or 

horizontal. 

CAUTION: A value c where /(c) is undefined is not a critical value! However, when we make sign charts 
and analyze graphs (in other sections), we must include values of c where f ( c) is undefined, even though 
these cannot be extrema. 

To find absolute extrema of a continuous function on a closed interval: 
1. Confirm that the function is continuous on the interval of interest - no holes, jumps, or vertical 

asymptotes. . 
2. Find the critical values of the function. 
3. Select the critical values which are within the given interval. (Discard others.) 
4. Evaluate function values for the critical values. 
5. Evaluate the function at the endpoints of the interval. 
6. Identify the largest function value as the maximum. 
7. Identify the smallest function value as the minitnum. 
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(a) Find the critical points, if any, of the following function on the given interval. 
(b) Determine the absolute extreme values off on the given interval. -------
(c) Use a graphing utility to confirm your conclusions. L\Se...~ 5 

f(x)=4cos
2
xon[0,1t]·- _ _ _ _ -~-

(a) Find the critioal points, if any, of f(x) = 4 cos 2x on (0,s). Select the com.Q.chok;e below and, if necessary, fift m 
the answer box to complete your choice. · 

A. 
The critical point(s) occur(s) at x = ~ 

'2 
(Type an exact answer, usmg 11: as needed. Use a comma to separate answers as needed.) 

a. There ant no critical pomts for f(x) on [O,s). 

(b) Determine the absolute extreme values of f(x) = 4 COil 
2x on [O,s}. Select the correct choice below and, if 

necessary, fiH in the answer boxes to complete your choice. 

0 A. The absolute maximum is atx= and the absolute minimum is 

atx= ---- ----
(Type an exact answer, using 11: as needed. Use a comma to separate answers as needed.) 

0 a. There are no absolute extreme values for f(x) on (0,1t). 

YOU ANSWERED: A.: (OJ 
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