LECTURE NOTES: 4-1 MAXIMUM AND MINIMUM VALUES

| MOTIVATING EXAMPLES |

Obsslute max = 3 \\/_ - \,/

A C

obSdutr min= - 0,9 at x=3.5
absowt max < Nonsac
anSo'u,'& mins -2 3

local max =0-F5 ot x=2.5"

ol min 20 a2 Gk X=o 1.5 amd
(aso -0.9 nuwtiond xX= 1.5
abow) local nay = 4 oA x=0

local min: none otkerthan
abs.mih abouwt

DEFINITIONS: \Let f(z) be a function with domain D and let ¢ be an z-value in D. Then the y-value f(c)

— —
1S:

1. an absolute maximum if (C.) z £ GCW -CoY Q\\ X 1h D

2. an absolute minimum if -c ( C‘ < 'F(Y'\ 'cuf al ¥ nD .

3. alocal maximum if  £( )z £(0) Loy all x clsedo ¢ .

4. alocal minimum if 'PC.L) Z .F(‘\ for ‘l\ v c,)o?L"'O o
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ARE WE ALL ON THE SAME PAGE? |

1. What sort of category is a maximum (or minimum)? (Animal, vegetable, number, point, z-value,
y-value, mineral...?)

may's and mih'S Ary 7' Values or ‘Cuhc";dy' au'l'wa'-S

of real numbs.

2. Can function have more than ONE maximum (or minimum)?

absslule may? onlﬂ onw . Mud o UAY
local nax ? morethanona.

(Same L mins)

at ma;y P/a Ced.

3. Can a function have neither a maximum nor a minimum?

Sure. lj:)? isan nample.

4. Looking at our earlier pictures, at what sort of places do maximums and minimums appear?

Lhere -F’ =0 e wher -F/ is unchfined.

5. What happens if the graph is not continuous? Draw some pictures.

"\; ov /‘/: —

I

Definition: A critical number of a function f(z) is an _X -value c \n +he domain of ‘f(){) such

that either / ) )
() §'CA=0 or (1) £'C) is undefined,
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Without using your calculator, for each function below:

a) Sketch the graph.
b) Find any critical points or explain why none exist.

c) Identify any absolute and local maximum and maximum values of f and state where they occur. If
none exist, state this explicitly.

1. f(x) =5+ 54z — 223

£ ’(Y): 54 _bx =6 (‘1-,})-,(,(3-,3[34.,()
£'60=0 whin x=%3 o answer HE)

£':s never undifined @ no bseluts Mk or wein.
j @ local maxX - 'F(3): 13 ak x=3
X Ioca\ min . ‘F(—3):. -/03 ot ¥=-3

RN

2. g(x) =14 5cosx

b. x=RT , kinkgwr
cridpis .
LSana -ydpl\- OR ﬂ /()a]

/
=~ =55INX =0 wWhtn Sihx=0

o x= lerr.

abseluly max : g'«b at x= Zﬂ'k)
Abhsslute min: l:’co‘/ ak ’(:ék*a”
ho Jocal min ov max oHer than He absduts ores .
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@m rel min or absdult min
ab sdute max: jslnS k=5
The absdis neax s e only

@ no ord.pts. locel meanc

Lronn Sn?k OR
k’&\:-‘; and

W40 and h'undkfined
ok o= D bk #s et in
Hhe deman.

4. f(z) = (x—1)?/3 (This one you may graph on a calculator after you have tried the technique called

lﬁ”thinking about it first.”)
AN
® +'63- 56 -

Flandifoad oF x=1.
X g'm.uur 0.

C-‘P‘P&'. X= |

@ absduts min: tj:o at =1 .
ne absdut or local max.

local min onlj; Y=0
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