Math 141 Fall 2017

4.2 Extreme Values

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

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

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

- 2.5

c. What happens at these points?

F'DvE o 50

-talug $
Definition 4.2.1 (Critical Point). We say z = ¢ is a critical point of f(z) when

£{H=0 or p'(ch‘uAc[e,ﬁhea’

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

Y ales

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

Q(%) 2 P(c)

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

Lix) £ )D(c)
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fxt=o—orDrrE—
Example 4.2.2. Find the critical points of f(z) = ze?®.

p‘(x/*—(lc“)xn'- P LD IR £
O=e™ r2xe™ = 2% 14+2x)

X:J?_ |'s c\ﬁ/}/ CP

Example 4.2.3. Find the critical points of g(z) = |22 + 4z — 12|. = I (K + {)[X"ZJ/
G at Xx=-62 g'&)l)ﬂ/é‘
o N l'G,Z) j ()(/ T - ()(‘ f-é,) [)(..ZS =
j (x) ==~2 x ~Y
3 /20O = X ==2

2
X -Ixrs

CP: x=-6,-2,2
Example 4.2.4. Find the critical points of h(z) = z + 613

A‘(x)=/+2x‘?'/3

h'(x) pawiz at x=0

0=1+2x " = 2 7= -]
=D 2= __X'é/g

CP:x-0
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Example 4.2.5. Use the graph below to answer the following questions.

_4_

2 >_:_3 / 1 5 6 7 8 9 0 11

a. Where is the derivative zero?

X=2 S/ g: 6(4

b. Where is the derivative undefined?

x=72 o

c. What are the critical points?
X=%435819 |0

d. What is the global maximum?

1

e. What is the global minimmum?

~

3 of 38



4.2 Extreme Values Math 141 Fall 2017

What points z = ¢ could give local minimums or local maximums?

C'(e)=0O orDUE [or endpon fy )

What points z = ¢ could give extreme values?

‘(\.t/C>—'O o PVE o~ @(a'!’c?r‘r\'}s

/(/OA,: §o~& CPSMay A of- C,orﬂu“favxt{*o
local e X frenma

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

Example 4.2.6. What are the extreme values of f(z) = ze?* on [-2,2].
! -
X=~=-7 15 0/\'}/ CP
Pl-): 2T & 0037
p(~ 4 S = .4 =1 Ao ot
T) 2 € ~ 0. '8"-/ & ’\""""\Hv,

‘p(l) = 2 e_qé——_ AN Fa XV =N

Example 4.2.7. What are the extreme values of g(z) = | + 4z — 12| on [-5, 3].
(P x=-6-722
G(-5)=7
j( -2) |6 = max
'7 [2 ):— 0 — ™A
) (3) 9
/
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Example 4.2.8. What are the extreme values of k(z) = 4z — V2?2 + 1 on [0, 7).

KG= H=5 [2a) ™ (2x)

:V“ X

W Ix%1 =O

14
k¥ “t1=0
O = - X .
KT X=-
Y N o ctal Sofc. Fa-s

K+

S

X‘L: 16 (XZ+(>: (6 2y /¢
ISx®=-¢

Nne reslsslubin g

}(/7) = 28/’[5_5 >0

!

rax
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Example 4.2.9. What are the extreme values of [(z) =

Math 141 Fall 2017
T
3 o bk

& 00 LI (1) (2x43)

()((ZFB)()z
Y(x) P o+ X9 -3

/ﬁo‘f‘ I (,,/Lf_j)

-q¢x =73

= (X~3)f><+))

X=5 -/ R(R)= - Vg e— miy
Z(()CO é*/‘wqx

L)< %
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