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ftp.?tala)--- f 'D for sane a in last )

Legalese : f  continues an [ aub ]
f- diff on Ca ,b )

.

We used it to show that if

f- '' ( x ) -

- O
on Ca,

b ) then f  is constant
.

s
C Xzflxz)-f= f ' Cd = o ⇒ fGd=tG ,

)
Xz - X , for all 4,42

Easy : if f Cx ) = C Thes f ' G) ⇒

Had :  if f4xS=o then f G) = C

( ad this needs the donau to be an

internal )



-

f4×3=0 on its daemon
.e-

-
f  is not constant

.

Con : If f ads are diff  or la , b)
and f' G) = yw for  all x  in la

, b) May
The is a C

ft ) =

g K ) t C
.

Pf : Consider HE ) e- fix ) - SG )
.

They 64×1 -

- f
' GI -

s
' G) = o

.

So h = C . So f be ) = gcx ) + C
.

Mantra :  
if two fanatics here The some devalue

( and their donate is an internal )

then they differ at most by a

Constant
.



Rolle 's Lemma :

If f is otsas Eats } and diff  on Carb )
,

and if flak f (b) Theme exists c in la
,

b )

where f 'Ll = O

Pf : By the extreme value theorem
,

fattens

a man at some a
,

and a  max  at some Cz .

If c , on  cz IS ch Ca
, b)

,
f '

Cci ) = O
.

Otherwise both are at There ends and
the men and max are the same

.

So The
traction is caught ud f '

.
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MVT
.

Consider hlx ) = fix ) - [ ftp.fa#J(x - a)

MY h (a) = fla )

hlb ) - fits ) - (ftp.#aDb-a
= fla )

.

So by Rolle's Lama
,

h' (c) = o for sum c
.

But hi I xk ft Cx ) - [ ftp.yf#J
,

So f
' E) = fcbl.FI

b - do



A
consequence at the NUT :

If f ' ( x ) > O an La
, b)

than f-  is strictly ixnensag an Ca
,
b )

.

die
.  

if x C Xz in Ca
,
b)

f- G.) L f- Ha )
.

Ys
a th b

f- ( xz ) = f H t f
'

(c) ( K - E)
SO 70

Similarly ,
if f ' G) Lo on Ca

,
b )

,

f- is strictly decreasing a Gob )

This  is Kwun  as the cut dec test



Take a manuf :

f-(a) = Zz x
's

t th
- I 2x t 7

On what intends  is it  ihcnasag ) decreasing ?

f- 4×7 - 2×2 t 2x - 12

= 2 [ ×
2

t x - 6 ]
= 2 ( x  t3) ( x - z )

- 3

Xt 's

#If
f' Cx )

#t
in e

. dec
.  in c

.
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f
'

I x ) -1-3

\
local max

!

- t

g-

↳
local min !

First devalue test :

open
Suppose f- G) is diff an  an  internalcastaing a

,

f-
'
(c) = O

,
and f

'
( x ) chases fun positive to

negative as X arcaeuses though c
.

Then f has a local met  at c
.

If f chases fun rug to pees,
I has a bead ma

.

If f- does not chase sign then c  is redler

a local mon ur  a local max .



#

+ +
e. g .

f- Cx ) e Is f
'
( x ) = +2

#O

-

There is a related test
.

Seoul Dear Test

Suppose f  is defined or an  open  arterials f ' G)
B costumes on that antennal and

f '
(c) = O

f
"

(c) > O
.



f "
(c) so t  cts ⇒ f " G) so near C

.

⇒ f' ( x ) is increasing .

f
'

#c which ?

f
'

First one
,

so by first decuatae test
,

f affairs a local my
at  c

.

Similarly
,

if f
'

Cc ) = O
,

f
" Cc ) LO ⇒ local max  ate

.

Caution : f
'
Cc )

, f "
Cc ) = o ⇒ inconclusive

.

e. g .

Xt
,

- +4
,

+3



e. g . flx ) exe
"

f' G) ee
" txe' = ( Itt )e×

f' Cxko at x= - I
.

Local nah once
?

Gtx ) -#
exam -#

✓ local such !

f
"
Cx ) -_ ext ( ltxle "

= Gtx )e×

f
"
C- 1) = Kei

'
> O ⇒ local men !


