Lecture 13

Tuesday, October 4, 2016 8:13 AM

THE ExTRENE‘VAL\)E THEOREM

If £ i continuous on a closed
inteval [aib] , then § attains
an abs mox volue f(c) and an

obs min f(d) , forsome ¢,d in
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IF f hos o locol manx or locol min at ¢,

and f f'(e) exists | Hhen ‘F'(C\ =0
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Rok 4 The converse 16 not true .
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3) There may be local max or min where
') DNE .

$lx) = x| has local
(Y obe) mn @ 0 ,
but {'(0) DNE .

%F A aheal hum ber oF a ]func F 16
o number ¢ m the dovnain O&L]ﬁ ) whee

f0)=0 or {() DNE .
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Ex Fnd CN, of fix) = x (4—9&)
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Ten fUx) =0 if 4(3-4x) =0 =>7(=§

Mo ') DNE SS 20 9 x=0.

CN are %=0, 3. .
PR

Redtating Fermats Thm
{

If § hoe o loal masx/min @ ¢ hen
¢ o o onfical number o¥ I

CLOSED INTERVAL METHOD -

To {»’i\no\ abs ma’xg\ Gy 0{‘\ a cont func f
on a cloced wlerval [a,b]

0 Fnd all N of T in (a,b).

3) Find the valuec oF ]C ot the CN oand
The ehat‘)o‘m}S :

3) The \avaeé{' and gmallest values ﬁom
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Sbf Q ore the abs max and abs mm
Ex Find abe max and abs min of
1) = °-3x+1 on Fhe interval [0,3] ?

- Since $Is a?o\}jnomm\ t 15 ontinuous
on ‘\"hp C\Oged ‘W\'I'DT\I(Xl [0,3‘] yWP can

use e dloced mberval wehod -
ser 1 f(a) = 902 - 3% + 4
1) = 39*-3

PR =0 » 32-3-0 »

39{)‘;3 '—"D‘)\l:/‘ = 7(=i1_

-1 s not in (0,3), 60 we can dicregard 1T
WS () = x3-34+1
e:(\‘

s1epd \f(0) = 07-3.0 41 =
\H:ﬂ - $-3%41 =

\%‘\ F() = ']?> 34 +] = -1

STEP 3 Abs max 1s f(3) =14
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STEP 3 Abe max is {(3)=14
A min is f(1) = -4

h.Q THE MEAN VALUE THEOREM

ROUES  THEOREM

ot f be a funcf\'on Sa*iSfu\‘ing the fol\owirzj
3 \md?oﬂ\egie ‘-

1) 4 i onhnuous o [ab] .
3 f e o\ifferenjriabfc on (0,b)
3) fla) =

Then “hete Js @ number ¢ in (a,b) \
such dhat £'(0) =0 - %\{Q Z
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E?i ?rove Jf\!\a)( F(ﬂ) le%‘ftx _’1 hae e')(qulj one r00+ .

STEP 1 Show it has aHeast 1 oo}

{
e NT {0} = 0*+0-1 =-4 <0
Y = et -1 =150
)\

Geince Q 5 a ?o\tjnomfal , it 15 conhinuous , and

by (VT there i aumber ¢ betn 0 & 1

¢t fl0=0.
Thus § hae a reot .

STep 2 We would hike to show fhat
there @nnol be more than 1 root .

Uee Rolle's Tam and ﬂg&%@@ ‘
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