Math 10350 — Example Set 08B
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From Figures 1, 2, and 3, we can observe the following fact:

The extreme value theorem

If f(z) is continuous on a closed and bounded interval [a, b] then f(z) takes on a

and takes on a _ on [a,bl.

Q1: If f(z) is continuous, where are the possible places for which absolute maximum and absolute minimum
of f(x) occur on [a,b]? (See Figures 1, 2, and 3.)

A1l: On a closed and bound interval [a,b], a continuous function f(z) attains its absolute maximum and
absolute

minimum occur at (1) , or (2) , or (3)

Definition: Let f(x) be defined at c¢. Then we say that ¢ is a critical point of f if (1) ,

or (2)

Method for finding absolute maxima and minima of f on [a, b]

1. Find all critical points in (a,b).

2. Evaluate f at all critical points and at endpoints. Then compare the values of f:
highest = absolute maximum and lowest = absolute minimum.

Q2: What about when the interval is no longer closed and bounded? Draw some graphs to illustrate how the
existence of extrema values could differ.

1 1
1. Find the absolute (global) maximum and minimum of the function f(z) = —2* — —23 — 22 4+ 1 on the

4 3
interval [0, 3.

3
2. Find all critical points of f(z) =z — 51'2/ 3 for —1 < 2 < 1. Hence determine the maximum and minimum
values of f(z) for —1 <z < 1.



1 1
1. Find the absolute (global) maximum and minimum of the function f(z) = 2% — 23 — 22 + 1 on the

TR
interval [0, 3].

Step 1:Find all critical points £1x)=0

Step 2: Compare out puts of criticol ofoini-s ingide the intervalf end points
note: we throw out x=-1 as it is not in e interval (0,3]

3
2. Find all critical points of f(z) =2 — 5302/ 3 for —1 < 2 < 1. Hence determine the maximum and minimum
values of f(z) for =1 <x < 1.

crikical points: F'(x)=0, bnE

check crikical point is in the interval

what is its out put:

Ts this mox or min? Test points near it like x=2 and x=0.



