Notes 5.1 — The Extreme Value Theorem

In the previous unit, we investigated heavily how to locate relative extrema of the graph of a function by
using the derivative. In pre-calculus, we talked about the difference between relative and absolute
extrema. In the space below, distinguish between the two.

Definitions of Relative and Absolute Extrema of a Function

Relative extrema are points on the graph of a function that changes the function from increasing to decreasing or vice versa.

Absolute extrema are the highest and lowest points on the graph of a function.

Pictured below are the graphs of fand g. Answer the questions about these two functions.
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Identify the coordinates of the relative extrema of 1.
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Relotise max © (- &)
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Identify the coordinates of the relative extrema of g.

Pelofire i : (-3~ ) aw (3, 2)

Relofine max : (-1, %3

On the domain of f, what are the coordinates of the
absolute extrema of f?

AbSO\vA—Q wiLax LU one
/}bSdluA{ Min'! (9,—1,\

On the domain of g, what are the coordinates of the
absolute extrema of g?
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On the domain of the given function, did the absolute extrema occur at the function’s relative extrema?
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On the interval —2 < x < 3, what are the absolute
extrema of f?
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On the interval —4 <x <5, what are the absolute

extrema of g?
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On the interval —4 <x < 1, what are the absolute
extrema of f?
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On the interval —2 < x < 6, what are the absolute
extrema of g?
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When the domain is restricted to a particular closed interval, at what three places that the absolute extrema
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The Extreme Value Theorem (E. V. T.):

f(x) has at least one absolute maximum and one absolute minimum on [a, b] if
(a) f(x) is a continuous function on [a, b]
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Consider the cubic function f(x)= —x> —6x? —9x +2 to answer the following questions.

a. Determine the intervals where f'is increasing and decreasing. Justify your answers.
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b. Determine the coordifates of the relative extrema of 1. Justify your answers.
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Pictured below is a graph of the function fon the | Identify the absolute maximum of fon the closed
closed interval 4 <x <1. interval —4 <x <-1.
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3 \ Identify the absolute minimum of f'on the closed
interval -4 <x <-—1.
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Identify the absolute maximum of f'on the closed
interval 4 <x <.
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Identify the absolute minimum of f on the closed
interval -4 <x <.
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Use the extreme value theorem to locate the absolute extrema of the function f(x) = x> —6x% —9x+2
on the given closed intervals. Your algebraic results should concur with your graphical conclusions from

the previous page.

Interval: —4 <x<-1
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Interval: —4 <x<1
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For each of the following functions, state specifically why the E. V. T. is or is not applicable on the given

interval.
Interval: =5 <x<0
H(x) = 3542 Tre EV.T  net applicable  becaus
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Given the functions below, determine the aWe function on the given interval,

provided the extreme value theorem is applicable. If it is not, state specifically why it is not.

1. f(x)=x>—-2x>-3x-2 on[-1, 3]
L) = 2 -4x-3
o= 3x5-4¢-3
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2. g(x):si112x+cosx on Z<yxy<2rx
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4. h(x)= hl(x2 —4) on [-1, 3]
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