Math 141 Spring 2016

4.2 Extreme Values

Example 4.2.1. The graph of f(z) is given below.

»

3 d

2

a. What is the maximum of f(z)?

3

b. What is the minimum of f(z)?

-7.5

c. What happens at these points?

F'(x] =0 or undsbned

X valwue
Definition 4.2.1 (Critical Point). We say z = ¢ is a critical point of f(z) when

‘P‘(c) =) or IC/C) 15yadefrad

Definition 4.2.2 (Extreme Values). The extreme values of f(z) on [a, ] are the minimum and maximum
values of f(z) for z € [a, b]. y Value 5

Definition 4.2.3. f(c) is a local minimum means for input values x that are “close” to ¢, we have

-
Fixy = F(<)
Definition 4.2.4. f(c) is a local maximum means for input values z that are “close” to c, we have

Clo) ¢ Fle)
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Example 4.2.2. Find the critical {)(?i'nts of f(z

L(x)= e+ 2L xelX

0= e.zx'/"ZKsz - 2”(“_2)()
—> X:'Vz 'S on’yCP

£ les(x)
Example 4.2.3. Find the critical points of g(z) = |2% + 4z — 12].= I ( X+ ‘) ()( —2)/

{'(x) wade fned @+ x=~6,2
for ~62x€2, Fx)= = (x %Yx-12), So

% Y4 v fYK)"’“ZX—L/
~CExE 2 -7 x-Y4 =9
“(‘xt+‘fxr[2) = x=-2

CP:x=76,-22
Example 4.2.4. Find the criti%al points of i(z) = z + 65.

~Ys
hilx)=1+1x

//\‘/K) wde b af X=O CP: X =0
|+Tx 7= 0
2 x" -

2
7 = _X"'/:s o -2 =X =1 -f= (_2)3;-()("/)3: X

No rea | solafoas
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Example 4.2.5. Use the graph below to answer the following questions.

a. Where is the derivative zero?

X—_ % 5 E 50

b. Where is the derivative undefined?

X=2,10

c. What are the critical points?
X=43589%/01

d. What is the global maximum?

1

e. What is the global minimum?

-7
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What points © = ¢ could give local minimums or local maximums?

What points z = ¢ could give extreme values?

@,\Jsgomh, F'llel = O or undebhred

/-\_/—?__‘;(_:SOML CPS MO\Y(\D"" C-Uff‘C-JjDOnO/f‘o loc,q/ e/\’//\emo‘

Theorem 4.2.1 (Extreme Value Theorem (EVT)). A continuous function on a closed interval has a global
maximum and global minimum. Further, these occur at

enclpocn |5 or TPy

Example 4.2.6. What are the extreme values of f(z) = ze?* on [-2,2].
CPLs- Fx): x=-h
F(-2)=-2e T -.037
F(-)=-% e Tl 2 189 D mriman

f(2)= 2e T Dmainum

Example 4.2.7. What are the extreme values of g(z) = |z* + 4z — 12| on [-5, 3].

CP o gle]s x=-¢, -2, 2
@(-sk?
(-2t "
9@ 07" 9(5)=4 T
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Example 4.2.8. What are the extreme values of k{z) = 4z — /22 + 1 on [0, 7).

RO = % () (24)
.

-
L{__._______

Jx‘;-l

0= - i
O=Y/x%%r - x
X=[x%r

X = Pb( s 1) =16 ™ +/6
(6 = [Sx*

N O rea|solyfions
/((O) = _ l &— M

k(7)< 28-[s0 >0
)

MA Y
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1 — 7
Example 4.2.9. What are the extreme values of [(x) = o gm on [1,4].

Cleck domadg. X 11‘3;( go\s

X(x+3)
X=0, -3
E _(K?f3x)“(? ct3)( 1-x)
G('L{_S)'&
_ TX —3x-~(?,x 2x™ 4+ 3 3)<)
o &R
» =gx =3

=~ LDk
k™ 3x) % “+3x)°

['(x/]=0 «=> x=3-]

f(N70 emax _
((3)= -t i {d L

HD™ "2
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True or False: If f(z) is continuous on a closed interval, then it is enough to look at the points where
f'(z) = 0 in order to find its global maximum and minimum.

Check encﬁfaomﬂ \\/
/ i T

\C\(x) t~ 2 Fredf G \

Let f(x) be a differentiable function on a closed interval with z = a being one of the epdpoints of the
interval. If f'(a) > 0, then

a) f could have either a global max o@

=Y
(b) f cannot have a global max at z = g |
(c) f cannot have a global min at z = a Q

Y
£ (e < £60) —
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