
 

Case b Ib ofThm6.3.5
subcase L to

fix co implies that

M 1 70 0 sit M Ueca ato

and hence f β fk
9 β ga

M ashapsato

As in case a feat94 to implies

C c Ela att such that

acciaccato

912 0 LE la C

0
914
go

αECa C

Of c a c

letting β C we have

10 f x
910 9121

M de Ca C

bothterms201

Andhence far e a a
11 944 4

5 x flc
go

M 1 9 EM deca G



fg Mt M k

M 1 αE a G

Since My1 is arbitrary this shows that

fattg is

subcase of L co is similar

eg6.3.6

a 84
f x lux has derivative f x on 0,0

glx X hasderivative 9 x 1 to on10,0

feb9 x to

6 Es o

i L'Hospital Rule I f o

usually onesimplywrite 8 s 0



b 6 e x 6

X2 2x

ex ex to

ex is as

But less still indeterminate

So we need to start with 8 first

2X 2 X

e exto X

ex to as to

6 Ex 0 exists

i L'Hospital Rule 8 0 exists

And applying L'Hospital Rule again Gs 0

Weusually justwrite

jé x His Is Gis Ex 0



lusixc Ie Etl Ext lux

tie off test cost Ex

1 as Ex Tax 1 the ox

d It is easy to see key Is t.tt 1

However AYE ex I doesn'texist

The condition feat exists is sufficientbutnotnecessary

for existence of tea

Furtherexamples other indeterminateforms

eg6.3.7

a is to form

Yy X tax XECO.ES

Ex thxts.mx transform to 8 fam



AX 1
Tht sexexax L'Hospital still 8 form

six
426sx xainx L'Hosptial

0 limitexists calculation justified

b 0 c a fam

left lux XE 0,0

Ee transforms to fam

Ek L'Hospital

y x 0 limitexists calculation justified

c 0 fam

exoxx

If exeux

effxlux transforms to 0 C a farms which
canbecalculatedusingL'Hospitalas in Ib

1



d 1 fam

If Itk Xell a

Eg exactly
Transfums to the calculation of

tax xlu 1 1 co 0 fam

If h H transform to 8 fam

fig iii tie
x

Hospital

Is it 1 limitexists calculationjustified

And hence less 1 1 e
oxlu b e

e 10 form

k It XE 0,0 limitoftheotherend

eteotxlu Ht transform to O.co fam

effot it'x Hospital as before

1 limitexists calculationjustified


