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•• Drawing graphs of functions

•• Mean Value Theorem Again

• (Optional) Linear Approximation
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Now : derivative runs monotonicity & convexity .
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f- fix

y=fcx ) differentiable in Ca . b)
.

fkxl >0 for any acxab : increasing

f-
'
1×3<0 for any a<x<b : decreasing

+ local minimum

f- " 1×1>0 : convex www.naximum.maa.mu?#mag.ma,.a,a.a,f-
'KXKO : concave endpoints .

minimum = minimum minimal

f-4×3=0 : critical

candidate for extrema {
f"" > ° : local minimum

f-"1×1<0 : local maximum
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f- : defined in (a.b)
.

cont + differentiable

dim fan & limfcx , exist .

✗→ a ✗→ b

define . g☒={
f"' in lab)

.

¥;na+fc× , at a.
then g is continuous ion Carb] and differentiable in (a. b)

.

g. fan
at b

so by MVT . there is aa-tss.t.gl =

81b¥ =É¥aef
b- a

.

b-a
.

11

fkc) .

✗ im 86th / -gu ,

gkci-n-o-n-l.im#h-fE=fEc , .

h→o

pick h small so that as c- h <cthcb
,
then
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• Compute f- 'on , f-
"CX)

• Figure out the interval when f-4×3>0. f-Kiko
,
or fix>=o .

• Figure out when f-"1×3>0
,

f-
"

1×3<0 or f- "1×1=0 .

• Compute the coordinate of local maximum & local minimum .

• Draw the graph following your computation .



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

y
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Example 2 .

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



Announcements : ☐ ←
squares .

• 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 !


