6.3 L'“opiian‘ Rules
We need to prove O

9eneraclizetio, of the Mean Valve

Thn.

Caudw Mean Vajue Theorem

Led ‘f and 3 he (Oh{iauout
on J:=Ja b] Gnd

differentiahle on (e, h)



Assume hot G7tx) #o for

oll x in (a,b) . Ther there

exists C in (6,b) Such that

flea _ f(u)-feas

§ () e

9(b)- qfa).

usual Mean Value Thm.

(When Jx) = X, this is the )



?roo‘f. Nate thot Rolle's T he

implies 1hat 4ta)# §fb),
for if 9ra) = gi»), then

. (b)- q(a)
97t s 3____.__}——-' =0,
h-o

(Con!ud.’ci:oal

et
) Lryy-4¢
h‘x’ _____,..mmﬁ?‘ (ﬁ"‘"ﬁ(“’}
G(h)- §las

- ($or- Fra),



Note that h is continuous

on [alb) and differentiable

on (a,b) . Then Rolte's

Thm thal theve is in (a h)

36

-C(M-‘{"fm
M
9“:)‘3(51

0:h'ce) = 9'((1 "'f'f{!,

If we divide by 3‘!:), we get

the desired formula.



“There ore seveyal versions

of L‘Hop‘.{ol‘s Rules.

The mos{ commen is that

lim ff0 lin £
Sn— »
2 X 3!;» Yy 3,“,

Provideod thoi “fc\-: g ° 9{“

and 'Uma{ the vsvael covt{ihui('y

GnJd di{fer('h‘hﬁl:i'ify vules holy



Taday , we'll prove:

L'Hopital’s Rule I-

Let ac b and let . § he
differentioble on (o, by,
Assvme that 412 20 on (o,8)
ond thai

linfixs = 0 = tin 9.
A= ot *e



(a) 1{ ‘im 'Flbn @ Le ,R

Y /
xagt I

thes lim E‘_’L’ e
xAat  Jrx

?f We w:ll arronjc_ ¢he
humbers a8 follows:

R ,L v, A, ¢. b

Cavehy's Mean Vol Them

States



G
v
¢
n
a
< of
<
N
¢
b

{
h
¢
ofn{
| i
) 8
[/
Juchu
‘* w
h it
| h
4

¢
(
6
J
- f
(
ol
|
- f
'(ul

§'t
“)

‘-3((’;

)

3(0(
)

(v}

I
4
L
€
iR
'3
th
4
&
v
mh
¢

1)
(
a),
t
h
¢
i



{' 9
or ahy § 50 , t here exists

C€ (a,h) such that

’
L,£ £ 'p‘l}' <L+£
‘j'lm
for ve (a,c).

It {ollows from (1) d{hat

_ft
o Leg < fra)-frer

3(4)' g (&)

fur e e¢hH ¢ C,



0

of

than thal lim f(ss
X 6!

and thed lim GIx) = 0.
x - !

If we take the limid in (29
s L= 0t | we have

- ¢ {10y

€ e————— ¢ La4g

§(n
"ov f’. é (ﬂ'c)

10



Since £ 20 avnd (A ;5 in fa,Cs

1 follows that f we set x=73

M L e
x=ra* §ix)

(l



{2

C

G

se(b
)

I
§

[imn
= L
=
72

p 4
.
a‘l'
3'1:3

(/]
N
d
if
M
?
0
i
qi
v
¢

i
e
¢
¢
e
X
isd
$
C
e (
G
,b
|
s
v
¢h
%
h
at

P
(V)

?
M
{
[ ]
,
T
(o
,¢)

9
“w)

w
)
‘¢
h
b
Y
(
1)
I
pl
ie
3
|
h
7 3



13
'F(!N - ‘F(d)

e g— > M f oF

G(n) = §fu) os & & Bec

R:ca" l;p. 'le) = 0 liw gm )
X G X ¢

Hcmc ; We have (':7 \e‘l‘liuj ol=) 63

(@)
f-—?“l 2 M ":Or ﬂ)é(a,c).
9(4

Since M ¥ a'bi{rgy) thc

as&cr‘lio,\ ‘fo I’DWJ-



