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•• Drawing graphs of functions

•• Mean Value Theorem Again

• (Optional) Linear Approximation
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• Compute f- 'on , f-
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• Figure out the interval when f-4×3>0. f-Kiko
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or fix>=o .

• Figure out when f-"1×3>0
,

f-
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Example 1 . Draw the graph of the function y=×¥ .

= fcx )

yi-HYII.fi?-X--⇒É

y"=(÷i:-(¥¥÷i=f¥+¥"i
'

✗<o ,
then ¥,

<0
.m+*×¥=0 = ¥+1,2 - ¥É¥=-¥¥¥ .

✗ so , then ¥+70 .

= i¥i×=¥¥i¥=É|Éyi¥?a
,
-B) Uco , B) .

exams .

A-

y
'
-_ 0 : 1 . -1 ; → 1 is a local maximum , f-(1) =L

-1 is a local minimum . ft) = - I
" " " " "

y
' < 0 : #E:{×> I }Ufa ,

- 1)

y
"
=o :O ,

B
, TB ;→ f-cos -_ 0 , f-(B) =¥ , ft-53) = - ¥

.

y
"
> 0 :(-B. 0) UCB , +a)



Example 1 . Draw the graph of the function y=×¥ .

I ✓
graph of f-a)=×¥

.

I - - - -;•

÷÷÷ÉÉ
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y
'

> o my - ✗2+1>0 my ✗2<1 .mx (-1/1)
g. =

yko us.

-5+1<0 → x2 > I → Gita)Ufa .

- 1)

y -7.

2×1×2- 3)so C-B. 0) UCB , -14)

y "<one
C-a

,
-B) V10 , B) .

-

t - t

Trick : R
.
remove all zeros off " :Égg

-B
when x<-B : 2×-01×2-3>0 ~, y4<o

when -B< ✗ <0 : 2×0×2-3<0 . vxy
"
> 0 .

when 0<×<J3 : 2×20
,
F-3<0 → y

"
so

when ×>B : 2×70, F-3>0 we y
"
> 0



Example 2 .

Draw the graph of the function fix
= 25in ✗ +sink on [0,2A] .



Mean Value Theorems .



Mean Value Theorems .

Rolle's Theorem . fix] continuous on [a.b) and differentiable in (a. b) , fcatfcb, then

there exists ceca ,b)
,
Fcc)=o ;



Mean Value Theorems .

Folle's Theorem . fix] continuous on [a.b) and differentiable in (a. b) , fcatfcb, then

there exists a<cab
,
Fcc)=O ;

Mean Value Theorem . fix continuous on [a.b) and differentiable in Ca, b) , then there

is a<cab so that f(b÷¥ = flu
.



Example 3 : show that the equation ✗4+4×311--0 has at most 2 real roots
.
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Linear Approximation .

• Big 0 and small o notation

fix)= 01gal) as ✗→a (or a) means there is Cao so that

lflxik Clglxi / if ✗ is sufficiently closed to a.

fix)= olgixi) as ✗→ a means fxinfa-g.EE = 0
.

(or a)

Intuitively : fix = Olgin)→ f grows NOT faster than g /g descends NOT faster than f.

fix,→ (gon)t f grows
slower than 9/f descends faster than g.



Example 4. Compare fix)=¥ and gcx> = ¥+7 at x=o and A- tan
.

¥:-& -

- lim =fim→¥=¥%¥i×=a✗→0

-
siI¥- -

¥7 f- = o in 81×1=0 ffcxi)
as ✗→0

1-¥ =

mean
=o us gun⇒ (fix ) as

✗→ + a .



Announcements :

• Quiz next Thursday ( 3 problems , one for MVT, one for drawing graphs, one for related rates)

Practice problem : homework & midterm

• Office hour : today . 1-3pm ( additional appointment accepted via email )

See U Next Week !

☐ ←squares .


