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Absolute (or Global) Minima and Maxima
Def.:  Let x = c be a number in the domain of a function f.  f has an absolute minimum at x = c if f(c) is less than or equal to all values of f(x) for all x in the domain of f.  That is,
Def.:  Let x = c be a number in the domain of a function f.  f has an absolute maximum at x = c if f(c) is greater than or equal to all values of f(x) for all x in the domain of f.  That is,
Theorem:  If f is continuous on a closed interval 
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, then f has both a minimum and a maximum on the interval.
Relative (or Local) Minima and Maxima
Def.:  Let x = c be a number in the domain of a function f.  f has an relative minimum at x = c if f(c) is less than or equal to all values of f(x) for all x in an open interval containing c.  That is,
Def.:  Let x = c be a number in the domain of a function f.  f has an relative maximum at x = c if f(c) is greater than or equal to all values of f(x) for all x in an open interval containing c.  That is,
Exercise 1:  Consider the following function with domain all real numbers.
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	(i)  Label the absolute minima and maxima points.

(ii)  Label the relative minima and maxima points.


Exercise 2:  Consider the following function with domain 
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	(i)  Label the absolute minima and maxima points.

(ii)  Label the relative minima and maxima points.


Def.:  Let x = c be a number in the domain of a function f.  If 
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 is not defined at x = c, then c is said to be a critical number of f.

Exercise 3:  Explain why x = 2 is a critical number of each of the following functions.
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Exercise 4:  Consider the following function, and fill in the blanks.
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f is ______________on 
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 and _______________ on -2 < x < 8, so it makes

sense that there is a relative _____________ at x = -2.
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 is _____________on 
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 and _____________ on -2 < x < 8, so it makes

sense that 
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f is ______________on -2 <  x < 8 and _______________ on 
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 so it makes

sense that there is a relative _____________ at x = 8.
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 is _____________on -2 <  x < 8 and _____________ on 
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sense that 
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Theorem:  If f has a relative minimum or a relative maximum at x = c, then c is a critical number of f.

Note:  This theorem tells us that candidates for relative extreme numbers are critical numbers—that is, x-values for which 
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 is undefined.  However, a critical number of a function may not be a relative extremum.

Exercise 5:  Determine the critical number of g(x) = x3 and explain why it is not a relative extremum.

[image: image20.png]



Exercise 6:  Determine the relative minimum point and the relative maximum point of the function f(x) = 4x3 – 30x2 – 72x – 15 without consulting a graph.


 First, compute 
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Set 
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 = 0 and solve for x:

	x
	-1.1
	-1.05
	-1
	-0.95
	-0.9
	
	5.9
	5.95
	6
	6.05
	6.1

	f(x)
	
	
	
	
	
	
	
	
	
	
	


It appears that there is a relative _______ at x = -1.
     It appears that there is a relative _______ at x = 6.

Local ​​​​_______ point:




Local ​​​​_______ point:
Exercise 7:  Determine the absolute minimum point and the absolute maximum point of the function g(x) = x3 + 6x2 – 63x + 28, 
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 First, compute 
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Set 
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 = 0 and solve for x:

Now, plug the critical numbers and the endpoints of the interval into the function, and compare corresponding y-values.



     critical numbers

   endpoints
	x
	-7
	3
	-10
	10
	
	

	g(x)
	
	
	
	
	
	


Absolute Minimum at x =


Absolute Maximum at x =
Absolute Minimum Value:


Absolute Maximum Value:
Absolute Minimum Point:


Absolute Maximum Point:
Guidelines for Determining Absolute Extrema on a Closed Interval
Let f be a continuous function on a closed interval 
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1. Determine the critical numbers of f in a < x < b.

2. Evaluate f at each critical number.

3. Evalute f at each endpoint of 
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--that is, at x = a and at x = b.

4. The least value is the absolute minimum, and the greatest value is the absolute maximum.

Exercise 8:  Determine the critical number(s), critical value(s), and critical point(s) of the function 
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Critical numbers:

      Critical values:


Critical points:
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