5.2-Maxima and Minima

Definitions: (I.g.,l "\“XB
f has a relative marimum at r = a if and only 1f £ (0-) 2 ¢ (k) for o\l x
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Fermat’s Theorem: If f has a relative maximum or relative minimum at @ = a and f 1s differen-

tiable at r = a., then ¢ '(q - (0)

More definitions:
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f has a eritical value at x = a if and only 1f £ (0&3: 0 oc 4 .(0.) DNE
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f has an absolute mazimum at x = a if and only if € (e 7,-?(2() for ) X
f has an absolute minimum at r = a if and only if F(a) £ s (X) for &\ X

Extreme Value Theorem If f 1s continuous on a closed, bounded nterval, then

«F aftaias H alsolnte mex ond obselvte min on +het
mterval .

Graphical examples to show that each ;2:[.’[110 conditions must hold to guarantee the conclusion:
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Examples:

ts
Find the absolute maximum and absolute mimimum of f(xr) = 2 3 _ 1522 + 362 +7 on the interval
1,5 ﬁi‘a £ = x* 3044350
o(-Sx+t)=0
e(x-)(x-3)=0
x=2 x=3
£(D= 2-15%3+71 =30 Abs max is b wlaa x=5
£()= 1 -Los7247 = 35 Abs ~in i 39 whenxz)

$£()=54-135+103+1 = 34
£(5)= 250-375 « 15D +1= b
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Find the absolute maximum and absolute minimum of f(xr) = 2sec r — tan x on the nterve
”,11_ closed . .
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Find the abslute maximum and absolute mummum of f(r) = on the mterval (U, o)
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Fmd the dimensions of a rectangle with perimeter 100 m whose area 1s as large as possible.

lr » Gool: Mex A=fLw
W Restrictiom: Pz 2242w =100 solve foc w
Aww = 100 =2R

ws So-
Goolt Max A= 2(50-1) \

A=son-2": 0250
C.vV. a'=s0-32=0

AL=60
L =25

A@=0
A (as)=< 35 (so -)5)2' 6aS Mox

Bs)=0 |
L= 5 w=50-25=3S TD.Sanw\&
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