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= 7.8\ INDETERMINATE FORMS AND L'HOSPITAL'S RULE

f(x)

I'_'.". glx) 1f(x) = 0 and g(x) = 0 as x —a,

indeterminate form of type ;.

Other indeterminate forms:
oo K
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L'"HOSPITAL'S RULE Suppose f and g are differentiable and g'(x) # 0 on an open
interval / that contains a (excepl possibly at a). Suppose that

lim flx)=0 and lim g{l,] = ()

or that lim flx) = X and lim g(x) = *x

Lt "]

. . L] e
(In other words, we have an indeterminate form of type § or %¢/2.) Then

. SaX
S ) e
hm"—} = lim T K==0
o0 gl e X e
if the limit on the right side exists (or is = or —x), “&=>0 t

Figure 1 is an attempt to help your intuition, somewhat. It kind of makes sense
that if numerator and denominator both approach zero, the actual limit of the
quotient probably is controlled by how fast each is approaching zero. In other
words, their slopes at that limiting value can easily be imagined to have some
sort of effect on the limit of the quotient.
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3 CAUCHY'S MEAN YALUE THEOREM Suppose that the functions f and g are con-
tinuous on [a, b] and differentiable on (a. b), and g'(x) # 0 for all x in (a, b). Then
there is a number ¢ in (a, b) such that

f'le) _ f(b) = fla)
- g'lc) g(b) — gla)
)

NerT¢g: TrL
glxl= x , Thom
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Jarmes é;j‘,.f did Hos Lo S2.0 %2
Clato 4 cse-'x = ———
& X«k—l

%!!—C - \J:UC"X -—="P"¢$d|1= x (‘*)
Di %-‘-id‘"‘ﬁ ""-'-'E- 3: =csc 7 C."', déz- = )

= X co'l')

N‘“l we ue ’7'}'&".“2.‘-.

Pelam +4y do expuss cot y w terms ol x "

L ..>u-t°'7=cs¢"_7—l
C“(',"J.'-' CO" bi ¥

> cok y:= i'\/;«:’“s-l . ™
Now L‘K-‘t q" ‘1." of 7-0&&; poss, "
.v.o.:. 41»..‘-7"1\!‘7 Comse £ o e 1‘2“ ¢3
wadramts, by tw o 7 y=ese” x, 5o
Zo": Y > IO /lunee GO" Y - +ﬁg¢‘,_|

L oon =X
Lo, cscty = A sRee ey =K

— |
anc so j—l‘-‘ e.se"a]= x (&% A
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