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The following problems guide you to prove a version of l’Hospital’s Rule without using Cauchy’s Mean Value Theorem.
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Lemma 1

Suppose 
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Lemma 2

Suppose 
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1. l’Hospital’s Rule Version 2

Let 
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If 
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Use 
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 definitions to prove the l’Hospital Rule Version 2.
(a) (4 points) Show that 
[image: image30.wmf]1

0

d

$>

 such that
[image: image31.wmf]f

 and 
[image: image32.wmf]g

 are continuous on 
[image: image33.wmf][

]

1

,

aa

d

+

, 

and differentiable on
[image: image34.wmf](

)

1

,

aa

d

+

.
	


(b) 
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where, 
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	(Nothing to prove here.)


(c) (4 points) Prove that 
[image: image42.wmf]0

e

">

, 
[image: image43.wmf]0

d

$>

 such that if 
[image: image44.wmf]axa

d

<<+

, then  
[image: image45.wmf]f

 and 
[image: image46.wmf]g

 are continuous on 
[image: image47.wmf][

]

,

aa

d

+

, differentiable on
[image: image48.wmf](

)

,

aa

d

+

, and 

[image: image49.wmf](

)

(

)

(

)

(

)

(

)

LgxfxLgx

ee

¢¢¢

-<<+

.

	


(d) (8 points) Prove that 
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That is, 
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.  (Hint: Use lemma 1 and 2.)
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