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S.3:L'Hopital's Rules
Wantto handle

0.5,0,0 -0

tiaflywhentheyhere inderluminateforms-elexc(as).2a cease
differentiable ata, with gical to, them

em-f(x)-famee
The 6.3.3 CHapital's RuleI: f,g esse differentiable on (a,b), g'(x)40 forallxG (ab),
-

with limf(x) =0 =tha+g(x), then

if enmtsexists or-0,ts, then imatf(xdifflas-ROS.ie



I'mpital's Rule: fig differentiable on (a,b), g'(x)*0 on lab), Amang(x)=+8, then

if enmtsexists or-0,ts, then imatf(xdifflas-ROS.ie
also works for left-handed and two-sided limits or if a=- x, b=+0.
Quich Examples:1 LOR

lin1Mmx =a =0.
1"

2)ti(F-six isxe IHRACosatHHRIMSm 0.
18 -8"

3) lm-luxinx HNI*er+x) =0
-18. -3"



Nexamples

23: xism(t) Xt(0,1
f(x)= 3 8 X =s,g(x)

=5m(0].

show that im f(x) =ozlig(x) but that emifly .
P:Clearly tmg(x) =eme =>

emxsin (a) =0 by squeezethin (If(x) (57).

snXeCo,, f() =siA
timsi(*) DNE:Xn=t to as noe lim sin(n= 0

↳

yntzna)
-- aswe, a sin (E+2ni) = 1.

cannot apply The 6.3.1 because g'(0) =0.



cannotapply thu6.3.3 because im filla DNE:

fix) =
2A)-as(s) =sim(A)-BCA), clearlyhifeyN.2x

yz xz2
24:f(x)= 3 ⑧ xzRIR.

9(x) =snix.

Use Thn 6.3.3 Asshow smfeyp=0, explainly the3.53.3 camnotbenehe
PE:f(0) =0=g(0), g((0) =1550 =170, g()=0 for xCo, 2),

a small

enough.
By im6.3.1 (x) =0,R =f

f(x) =emf(xIflife). Let230 be green. Then sinceIsee
on long as 119, we have If(*1<(x19. So for0.



=> aniflx0.
cannotuse ihm 6.3.3. Since f(x) ANEfor x70.

Stato, then limfFfae = 3 limfy-aeninamean aRR.

Pick in rationals -> a en new

in irrectionals
-an ->

and check that they do notagree.
x2sin(t)3x+8

25:f(x) =3
0, 2=0,g(x)

=six.

Show that himflyare but thati fixt squeezethen

P: f(-exor(* = exxs(*) andhasntend



f(x) =2)
- as()

=2(1)
- asxsX 15X

graph offita Piclinginto asuto, and

#renioguzozstacarte
in

(CSS, Iwa)
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infyyn)=emisingsetmetentsat↳

us(E+2nπ) as tzn(
#8

#8


