5.1: increasing and decreasing functions

« If /"> 0 onan interval. then f is increasing on the interval.
If f <0 onan interval. then f is decreasing on the interval.

« If /7 >0 onan interval. then [ is increasing and f is concave up on the interval.
If /" <0 onaninterval. then f” is decreasing and f is concave down on the interval.
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Find the ﬁgﬁm and __n:]_l_p of the following function.

flx)=x +3x% —24x +18?




A number ¢ in the interior of the domain of a function [ is called a
critical number of f ifeither f’(¢)=0 or f’(¢) is not defined.
The point (c. f(c)) is called a critical point of the graph of f .




Find the crifical numbers for  £(1)= x5 — 5v% + 573 420
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Find the critical numbers for g(: x) =
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Find the critical numbers for h(I) — I”j (4 _ I)
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local max and min
—

e N—

Suppose that ¢ is a critical number of a function f. Then

+ f has alocal minimum at x =c if. for all x near c. f(c)< f(x):

—

+ f has a localmazimum at x = ¢ if. for all x near C.f!f!;’m).

—_——
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local maxinmum f

local maximum




The First Derivative Test
ﬁ
If ¢ is a critical number and if f” changes sign at x = ¢. then \/ \/
* f has alocal minimum at x = ¢ if f” is negative to the left of ¢

and positive to the right of c:
» f has alocal maximum at ¢ if /7 is positive to the left of ¢

and negative to the nght of c.

Local Maxinmun
: :
f'(c)=0 f'(c) does not exist
Local Minimum
f'<0 f'=0
v =0 £>0
= i
c
f'(c) does not exist



Global Max, Local Max and Extreme Value Theorem

A function f has

a global maximum value f(c) atthe input ¢ if f(x)< f(c)

( for every x'}ﬂﬂi@ —

« a global minimum value f(c)at the input ¢ if f(x)= f(c)
for every x in the domain of f .

I..u‘\ oLV’ Thwu

@ crﬁ'l"-"\ Wonacw.ﬂlmfhas

a global maximum and a global minumum value on [a, b].
x al global iy [a, 5]
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Step 1. Find the critical numbers that lie in the interval (a, ). /

Step 2. Calculate f(c) for each critical number c. \/

Calculate endpoint values f(a) and f(b). \/

Step 4.  Compare outputs at all critical numbers and endpoints to identity the
global maximum and minimum values.

Find the global maximum and minimum values of f(x)=3x— x” on the interval [0. 4].

LaldN==l L L) = 3-2X
MO £(x)e0 = 3-2x

X;L(

Y
- 3<)-(1.%)
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