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5.2: Maximum and I\fIllllJ_um Values
o \'\
DEFINITION 1. Let D be the domain of a function f.

o A function f has an absolute maximum (or global maximum) at » = ¢ if f(e) = f(x) for all

x in D. In this case, we call f(¢) the maximum value.

o A function f has an absolute minimum (or global minimum) at z = ¢ if f(c) < f(zx) for all x

in D. In this case, we call f(¢) the minimum value.

The mazimum and minimum values of f on D are called the extreme values of f.

DEFINITION 2. A funetion f has a local maximum at x = c if f(c) > f(z) when x is near ¢ (i.e. in
a neighborhood of ¢). A function f has a local minimum ot z = ¢ sz ) < f(x) when x is near c.
oy € obs. MM
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EXAMPLE 3. Find the absolute and local extrema of f by sketching its graph:

Local | Absolute | Value

no | x=3 4069

Mazimum

Minimum

x x=0 vt o f(é\ =0

Y Local | Absolute | Value
Mazimum X=3 4+ =
E no oV *: '3 F(' ;) 1
. Minimum Y= 0 2= ‘F (o) =0
-3 0 3
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Local | Absolute | Value

Marimum

no no no

Minimum X=0 ¥=0 HO]:O

(d) flz)=2a?

Local | Absolute | Value

’ /7D
Minimum I L/

Mazrimum
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Y Local | Absolute | Value
Mazimum
o
Minimum -
7 X=3 | f3°R
0
>
x if -1<z<0
f T) = - '
(f) fle) {2.—;1«4 if 0<z<l
Local | Absolute | Value
Mazimum
Ip | Yo A0
Minimum NU : .
no ho s : z
-1 A
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point
DEFINITION 4. A critical number of f(z) is a number ¢ is in the domain of [ such that either
f'(e) =0 or f'(c) does not exist.

Ilustration: -F \(C) ) _r'(c_‘) DNVE
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EXAMPLE 5. Find the critical numbers of f(x):

(a) f(z)=zlnzx
£ = (uz,w_}! x4 x% = Lax)

£'(x)=0 <= Phx +\ =0
b"_—-e_é-‘_ Lt the domoash 0&'9‘
- & bes o{ 'f"
. ‘_\.\“_Q numMm
\x=-\,_s g o &
(b) fla) = |[4—2?| E R
Cicsk noe Wak £(E2) DN \/\/
X
Y-X" -2g x €2 o (" \" .
’ \bsu-x

1= 2
<-4 . oHwrwise

I xF 12, thm £060=0 & x=0.
Crikical poimts. |-, 05 2|
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Extreme Value Theorem: If f is a continuous function on a closed interval [a,b], then f attains

both an absolute maximum and an absolute minimum. o Ca.,\a) .

EXAMPLE 6. Find the absolute extrema for f(x) = 23 — 322 + 3z on the interval I where
e —

(a) I=[-1,3] clesed invervel . Continuasny
. ‘Yol WNWwmber (x) . &
) Find oxik A £ N a0

€' = 3xE-Gx+3=3(X

X=4 PR EL nwmber

D) Caladude veluafs sk §
x=4 is in U-,3] .
gy = \° O A




cn2_171_LN_5_2 S17.notebook April 13, 2017

x =4 ( n NP
FEOATD e B
,F(\\*;E\l n :hc-\»'

(c) I=[-1,0] FeO=-T

COJV\()-AC}\O‘*—(J\ {-Q’K obs. ex e muom!
PR Q/nc\_\’o'm’c's only QQM

Mo it ?o;h* =h

not¥r oM C-1,03. . \,\C—(,o\j
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