1 5.2: Maxima and Minima

Definitions:

Y
[ has a L‘l!:.lﬁ maximum at r = a il and only if 'F(”) < F@ 'k' .-“ X near

®=on -7\—--7 /\’

e
f has a u*latlw minimum at = a il and onlv if F(_&) 7"(“) "‘f ““ * '\-W

X =0 ‘"_\Z__’r\/‘

Fermat's Theorem: If f has a relative maxinnun or relative minimum at x = a and f is dilferentiable

at ¢ = a, then .P'(..) =0
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More Definitions:

f has a critical value at @ = a if and ouly if ‘F'(b) = o of IP'(A) ONE
Joowe oy need 4o ook for velofise edtrema ot eritieal values

NoTE: eribicd wlue )Q relotive max or min
f has an abselute maximum at r = a if and only if 'F(x\ <L -P(‘; -&( ._“ X

f has an absolute minimum at 2 = a if and only if 'P(x) >/ 'F(ﬁ\ *f d\ x
w: :‘X)':".Mx Abs mox = |

Abs min = =)

FHY= &5 No Pbg mex
Pbs win = O
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Extreme Value Theorem If f is continuons on a closed, hounded interval, then 'F

attains its sbsolute maximuwn and absslube minimuwn on
Hat interval.

Graphical examples to show that each of the conditions must hold to guarantee the conclusion:

4 “: SI : A
b x= l
=3 =3
Abs win & <3 wheay=b Abs max=3 when X=b ALs meve Y of el Val

No odos vk No abs mia Na abs win
NOTE = Pbs mew/min occur ot critical values or endpuints

Process DEA® 1) Frd et values wnd end pinks
:% Evaluste -F(*)
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Examples:

T .
on the interval (0,3).
532

Find the absolute maximum and absolute minimum of f(z) =

= lax (":’:} Cr¥ V.:\__vl- dmtt fn
* 'wh““
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A metal pipe 120cm long is it and used to make a rectangular-shaped “U bar™ to be attached
to a wall (see figure below) w will maximize the area enclosed by the U-bar? (Ignore
the size of connecting pieces)
G'o-.\'- "kﬂ A = .Qw
S
Reshiction: 120 = 2+ f
0 =120-2w 70

W
%\#"’/;—f’"ﬁ Mooy A= (lib-:.u)\ﬂ
' A A= R0w =" welo

el p's b4y =0

w= 30
A(®) =0
A (35) = (120-2-20)-30 = (§00
____pA®=0
Wose dimengirs are 3D%6D :'\.I
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On Your Own:

Find the absolute maximum and absolute minimum of f(z) = 42% — 152% + 122 4+ 7 on the interval
0<x<3

cthvalss £z 100>~ 3o,+n.-o
6(mx*-sx+D)=0

b (ax-1)(x-2) «O
x=% x=2 eadgoints O, 3
£(e)=7

£(3)= q{l-) ss(i) R{3)47
= 4-gee1 =%
t(D= q(ﬂ’-l’(t)"bn.(l)f)

/’(”'b = 32- 6D 4 A+ =(3 Pbs win

— /1 E(3) = WP (e rld)+T

g &..\“a. ,»'j. = Jo%-135 ¢t 36 *71 21 e K" ey
T*':ﬁ)
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