DO NOW

Let's take a look at Chapter 3 tests.

Page 1

Definition of Relative Extrema:

1 Relative maximum at (c,((c))

If there is an open infervat on
which Fl) is a mMaximum

2. Relative minipum ot (C,'P(CD

If there is an open interval on
which £( 75 o Minimum

The plural forms: Maxima, aw ok Minima,
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4.1 Extrema on an Interval
Definition of Extrema:
Let fbe defined on an interval / containing c.

1. 'F(C) 1s +he minimum OF 'FOY\ T i-F
O£ FOD for al x in T

> F(©) is the maximum of fon T- 5
£OZFO) for all x in I

The minimum and maximum values on an interval are
called the: evhreme values or exhrema
%S\'mgu.\af farm: extremunm). of the
unction on +he Tnderval.

Called absolwhe (global) Maximurn
o minimum.
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The Extreme Value Theorem:
If ¥ » continwous on a closed interyol
[a,b] ,then £ must have boHn a maxinum

oand. minjmum on the infervad .
Types of Extrema on an Interval:

1. Absolute (global):
highest / lowest point in the entive
domain of +Hhe 'Rmch'm,
2. Relative (local): “peaks * ua,llens"
highest/lowest points i& relation
to nearby point

3. Endpoint:

Found af the Qnol?dl'\'l_ of an interval
xSee ™ 04
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R OQbsalute mayimum
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/ \l; No absolutt min. |

no aosdludemay.

7 0losolute min.
' o 00 oosolutt min,

/ brelefie min. |~
No absle max, | e

What can we say about the derivative at the extrema???
» Some  derivative s zero
Othery does nok exist.
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Critical Number: Let fbe defined at c.
£ £'()=0 or &fis nat dif&rmﬁaﬂeai‘c)

ten cis o CRITICAL NUMBER oFF

JTHEOREM:

. " L . .
If fhas a relative mingmum or relative maximum at x = c,

Haen ¢ is a cerihical number of £
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To find the extrema of a continuous function f'on a closed
interval [a, b], use the following steps.

1. Find 4he ctitical numbers of £ i1 (O,b).

2. Bvaluae § at each crifical. number
in (a,b).

3. Evaluake £ of each ehdlpo'mt of f_-a,b]

4 The least of Hhese volues 15 Yhe

Winimur and_ Hhe %NQ:\'&’F is
e MaXimuwm.
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2. fix)y=-x*+3xon[-1, 3]

f'l)=2x+3
ot

left: FED="1-3=-Y4
creat #:£(2)= a_
Y\'gh't: “‘{3) — O

minimum: (-1 J‘LD
) /3 4
maximum: ( e
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Consider the following graph:

Where would critical numbers be? I

X& 0 g
Are there any extrema there? KI

No...

x A maxmum oy Mimimum must be at a
crical Pumbey.

‘HO\NEUER_ (18 Cr'l-h‘(ql humb{v- docs no—t‘
have 1o be a maximum ov minimum.
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Example: Find the absolute maximum and minimum.
1. fix)=-x*+3xon [0, 3]

Fil)="2x+3
2x+3=0
-2
=3
e} £(0)= O
cribalde: PR)=F+3 = %—
right: £(3)=~9+9=0
minimum : (0,0) and (3,9)
moximum : (%_ %_)

Page 10

HOMEWORK

pg 209 -210:1,2,9 - W13,
2=toddt 61, 63 - 65

34 35,47
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