
L' Hipital's Rule :

When we started in  with limits
, we  motivated them

by observes we need to deal with
Oz

to cope with

mstalmws  rates at dhage . And we built derivative

Technology to  auaod dealing with these limits directly
But we get a bot of payback at this point : we

Car use derivatives to compute Io Innit :

Let's see  it  in  action :
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It's gonna be that  easy .

L' Hospital 's Rule ( Basie Version )
Suppose f

, g are differentiable at a and f (a) =gl a) =o

,
and glk ) t new a

, except possibly at  a
.

Than
1in fk ) 1in fix )
x→a #

=

t  → a gtx )

so long as
the latter limit  exists or  is too

.

e. g .

I
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+ - Zt 2*-2 # = 0
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Yen .to#I=fma.-agI=-s.nhit)=-o=o .

You absolutely
, positively must verify the hypotheses .

.

you're looking for 0/0 .
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Why does this work ? Sketch :
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There are variations on the rule :

1) It applies to limits at • :

Inn f G) = 0

no

an .→
Ins

.
's¥5'Is .
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M
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e. as : hm IT=×h→•te×= too = °
×→a

↳ oo

2) You  can use it it the result  is ± oo
,

and for are - sided Inn
, B
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3) You  can  use  it for  indeterminate forms Onoo

if  you  can  massage  into 0g on %

e. g .

him ×3E× x3→ao oo .o= ?
×→oo e-

 ' ' →  0
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4) And even 1•
,

00
,

000 with more  massaging using
In ,e× :



e. g.
him ××

xso

a) apply In
, compute limit < F ✓

1in ln(x×)= ,Ym→o×lnk) =L
;n→

.
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b) apply et
= 0

Inc xD
1in x×= km

e
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t→o x→o

And even oo - 00 sometimes

line 06 - oa
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