11) 
[image: image1.wmf]ï

î

ï

í

ì

=

¹

=

0

         

          

,

0

0

      

,

1

sin

)

(

)

(

x

x

x

x

g

x

f

 
and 
[image: image2.wmf]0

)

0

(

'

)

0

(

=

=

g

g



[image: image3.wmf]h

h

h

g

h

h

h

g

h

f

h

f

f

h

h

h

1

sin

)

(

lim

1

sin

)

(

lim

)

0

(

)

0

(

lim

)

0

(

'

0

0

0

®

®

®

=

=

-

+

=

.  We are given that 
[image: image4.wmf]0

)

(

lim

)

0

(

'

0

=

=

®

h

h

g

g

h

.  This means that for every 
[image: image5.wmf]0

>

e

 there exists a 
[image: image6.wmf]0

1

>

d

 such that if 
[image: image7.wmf]1

0

d

<

<

h

 then 
[image: image8.wmf]e

<

h

h

g

)

(

.  We wish to show that 
[image: image9.wmf]0

1

sin

)

(

lim

0

=

®

h

h

h

g

h

.  We must show that for every
[image: image10.wmf]0

>

e

 there exists a 
[image: image11.wmf]0

2

>

d

 such that if 
[image: image12.wmf]2

0

d

<

<

h

 then 
[image: image13.wmf]e

<

h

h

h

g

1

sin

)

(

.  Note that 
[image: image14.wmf]1

1

sin

£

h

 for all 
[image: image15.wmf]0

¹

h

.  Obviously, for the purposes of limit we are not concerned with h = 0.  So if 
[image: image16.wmf]2

1

0

d

d

=

<

<

h

, then 
[image: image17.wmf]e

<

h

h

g

)

(

 and thus 
[image: image18.wmf]e

<

h

h

h

g

1

sin

)

(

.  Thus, the limit exists and is equal to 0.  That is, 
[image: image19.wmf])

0

(

'

0

1

sin

)

(

lim

0

f

h

h

h

g

h

=

=

®

.

_1130422555.unknown

_1130422623.unknown

_1130422726.unknown

_1130422764.unknown

_1130422801.unknown

_1130422727.unknown

_1130422624.unknown

_1130422621.unknown

_1130422622.unknown

_1130422613.unknown

_1130416350.unknown

_1130422517.unknown

_1130422554.unknown

_1130422516.unknown

_1130416349.unknown

_1130319345.unknown

