June 16, 2015

4.1.notebook

4.1 Extrema (plural of Extremum)

Extremum (collective term for maximum, minimum)

extreman U ewthreman plaral is
15 & wmexX is & win extrema,
miniwma,

Local extremum (relative extremum) versus WAaX! me

extremum (absolute extremum)

Local Extremum:

If there exists an open interval (a,b) for which c is in
(a,b) and f (c) is the largest or smallest value for every x
in (a, b) then f(c) is a relative / local extremum.

° (3):0
S. r local max at x=3
B local wmax % fe)=9
s ] (3,9)
5: F.(’) dne local min «+ X=5
1 b —r—— Joeed min s £(s)=2
12 3 4 5 ¢ -7' (5,1)
absolate min is (S‘,Z)
absslute wmax is (7,70
We are lookius ‘Fol" )'\i”s) Valleys) feaks
/M v ™YV
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Absolute

EXt{eMMHRE largest or smallest value for every x in (a,b) or
[a,b] containing ¢ then f(c) is an absolute extremum for the
interval.

4 — } . :

O Where is f'oy=0? x=2,9,5,7

@ Where is .f'(x) undefined T X = 3,6
Dhere are Hhe locel mins? x=3,5,7

@ ULere are -I—Lc loca | maxs? X = 1,4,6

@ Where i3 +he M;h,? X=I
@ Where is +he wex ¢ X=b
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—-O—_r

Io'eu'l'?f:] local ex Frema and

o‘u'l'C tX'l'PeHd local mian (',7-)
Cebs ’ local max (-2,-2)

als maxX s kisde oo : (ne abls max s,‘c.D

o0 15 not a nuwmber

—

GLS min IS Kind = 6 abs min ’I‘QE

~® g net = n g wmber
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Defim+ion: TH £ exisks ant fiy =0 (Wl Valleys)
or
'F'LC.) does M G\(l’:"‘) +)~Ch (fqu;)

p is called a critical value. (ev)

_Tl\eore\ﬂ: T+ -F(C—) 1S a ’oc:».l extremum

+hen C is a critical value,

T heorem: T+ £(e) is an absolute extremum
on [a,b] then C is < eritical

value or end fain‘f".

£'(0) dne

'U) =6

local max ot %= 2,4, 06
le cal min at XY= 3)5/7

Mmax at X=06 (alto a local h‘X)
watu % se=l (ied o locel min, eud psint)
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Ex. Find +he absolute ex"'rema

for $(X)= 6 (** -Zx—s)
ov\a)t-ls ""j b) (-oe .e)
o = i(c)(x*-ax—.!) %(ax—a)
> 5 = 4 (xF-ax- -3)" % () (x-)
g(x-1 __8lx-9

o

A xT-ax-3 T (- (x+D

?(X) =6 when % = | note

- 0 +s
10 Ane when x= =13 | E G

cv. -1,3, 1
'.‘.T:W s‘-«‘f
Ol!

To £l .\.s.l..k gx-\'renql +est ev's éenﬂpu‘nf!

S0 =

O = @
foy: =

F(-19)" oD
£(¥)"

Zun$H O

X
ak= @2@83333333333
TraceStep=.04166666666666

evad abs max ¢ F(¥) = 6(5)'/’ c(as)/‘ @

abs win 55 (-L2), (3,0

W no abs max

1
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No‘l‘e'. 'I'F e s @& cCV ‘l’l\en +aat

does not fmrly 'F(C) s a4 relative

extremam.

EX F;hJ +L¢ re 'a.'h‘vg e x+rema
ond absolute extrema Lor

F)= -3%x7+ SR> ow (~os, o)

';'(*)'.' —)SX" +1SX*
sy = SR LR G

cv’s: 0, =,

re,l min ef A=-I

\ ,FC—I)? -2
AN
' \ fel max <F x=I
£ =2

e 45 unboundled above and belsw
L> e absslude exfrema do wt enst
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Ex. F'-th +|f\6 f€!¢.+l've QX"'rema _F“.

1, Neither L£Lo) wor
'F(x) = X J) 'F'L°) exis¥s ”!

| 2. o
for= x" F for-X = 5E

CV": Noue. No Teld'u've e.X'l'feMﬁ

—

HORHAL FLOAT AUTO REAL RADIAM CL n

EX. Find +he relative and

aLSQ lu‘l'e exfrewa .For
]

fxy = X S en @ (-33,33)
£o) exishs, $(a1=0 b) [-3a,31]

' 2 Y 2 . )
Q) f'0=FX 5 ferd

abs min of (0,0)
on (-32,32)
he M&¥ o n

(-323,33)

cv: o

L) abs min ot (o0 o [-32,330

abs max aF (33,9),(-3% ¥)  ow [-32,37])
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Find aLSolu'l'e ex+rema
-For .F(x):- SX‘X‘* own E—l,z__].

£l s 8-4%°

g-4x’ =0 S
Set > y*=2 = X= 2

£ abs mex of X= I3

A Y1

1.2599 | 7.5595
-1 -8

F(") i oabs min & X = -1
F(2)

W=

HORFAL FLOAT WUTO REAL RADIAN CL i
HOkHAL FLOAT AUTO REAL RADIAH CL Tl
WINDOW

Amin=-1

Emax=2

Xecl=4

¥min=-9

Ymax=7.55859375 —> € Nact v"l""
¥Yscl=1

Hres=1

aX=.81136363636363

TraceStep=. Q2272727272727

£y = 8(37) - (37)’

3
=227 -2

63(2) ()
______________________________ 7.559526299 25 -2 v
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Find the relative and aLSolu"'e
e)(‘h"ewa -For yz X"/S(xl_q,)-

_ X%" qx"/:

g (x+)(x-1)

S T

W

abs win of (=1,~3), (1,-3)
ne abs extreme

avor
Prolui‘
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