
Mean Value Theorem :

f : [a,b)→ IR
,
continuous .#

Iii :::S:::c
..
:L
.

such that

f
'

(c) = fCb)-f#
b - a .



Some setup , but you knew f-'Gt O

for all x E (a, b) . ⇒ f is constant
.

[ a, x] as x E b

( a , x) E (a , b)

There exists c e (a , x) such that

O = f' (c) = fHIaH . ⇒ f(x) - fla) .

Axle fla) Ix e ( a
,
b] Ca, b]



IEEE



f-
'

(x) > o (a.b)

If af x , < Xz f b

⇒ fled > Ha)
I. e. f is strictly increasing .

-

prop; Suppose f is continuous or [a,b}
differentiable on Caio) and f 'd> O

for all x E (qb) .
7

' Then if x. , xz C- [a,b] and X
,
L Xz



then fla) L f GD
.

£

Pf
.

Let xyxz C- Caio] with x, < Xz .

Observe f is continuous or [x. , xD

and differentiable on Ca ,xD E (a. b) .

The man value them then implies

there exists ceca , xD such that

f- '6) =
FCK) - Ha)
-.

Xz - X,

Hence fCxD= f-(a)t f'(c)(xoxo) .



Since f-
'

(c) 20 and since Kz > X

we conclude f Cx. -xD > O and

FWS flat . D
-

f,g on [ a,bT
,
cts

,

diff (a,b)€7 g'Cx) Axe (a. b) ft
EEG) -- ffx) - glx) F'Cx)=f4xtg'Cx) -- O



F is constance

FG)=c UK 1-1

fk) - gEx)=c tf
a M b

f-
'Gto

fG)=gH to oeoeywhee



⇐.

" ÷÷÷÷÷
.

T.am#.Ia.......nHt) = ( xCA, yes)
↳ x. y are continues an Ca, b]

diff or ( a.b)

8
'CE) = (xYES, yVEI)



(Ax, dy) is parallel to
-

(x'H,yk
for some E C- Ca,b) .

bxy ' - by x' = O
↳ Csx, by) ad 454') lie on

the same line .

( bx
, by)=X#yl) for save http

( x 's y ' ) =XCbqAy) - - - -



Generalized MUT

Suppose f, g :[ a, b) SIR are continues and

that f
, g are

differentiable on Ca ,b) .

Then there exists ee Ca,b) such that

(fcb) -flat) g 'Cc) - (g Cb)- gladf'G) = O.

Moreover
,
if g

' G) to for all x E Ca,b)

ther f
'

k)
⇒
=
Hb)-f#
9lb)- gCa)

&



Pf: easy Cor of MUTT

Homework
.

]
-

Cor L' Hospital's Rule (F)
Suppose f and g are continues on

an internal La, b] conaing a point c
in Ca, b) . Suppose moreover that fig
are differentiable on Ca, b)LEB .



Finally suppose
f- (a) = g (c)

= O FEI

and that tyga =L fo-
""

some L . Then fluffy =L as well
.

Pf: Egghead M



Kygo sm =
'
Iso
'EY = Ei" -

- I =/

I
°



Integration
.

J!fHdx
① divide Ca, b] into a equal width swbowteuab
of width be bae

② Let xk= at Ktx OEKEH

Xo
, Xc, .

. my Xa ¥1
Xo ly Xp

③ In each internal pick a souple point



HEE [Hot
, Xk] .

④ Form £,

HAE) thx := Sn

⑤ f!Hddx= him Sn
.

④ Do the cutouts needto be equal width



④ Sn depends on the drove of sample points.

Does the lout?

② Does Sn even converse?

Barbie§f"G) = g"Cx) Ux E Gb)f
'
= g'G) t c

F -- f-g


