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Proof of exercise 5.3.4.a:

Suppose
[image: image9.wmf].

0

º

f

  Then 
[image: image10.wmf]],

,

[

b

a

x

Î

"



 EMBED Equation.3  [image: image11.wmf]0

)

(

=

x

f

(
[image: image12.wmf].

0

)

(

],

,

[

=

Î

"

x

f

b

a

x


Thus, 
[image: image13.wmf].

0

0

1

=

=

ò

dx

f

b

a


Suppose f is not identically zero.  Since 
[image: image14.wmf]],

,

[

b

a

C

f

Î

 it follows that 
[image: image15.wmf]]

,

[

b

a

C

f

Î

 by lemma 5.2.5.1.  Then 
[image: image16.wmf]'

Î

$

]

,

[

b

a

c



 EMBED Equation.3  [image: image17.wmf].

0

)

(

>

=

d

c

f

  Pick 
[image: image18.wmf]2

d

=

e

.  Since 
[image: image19.wmf]f

is continuous on 
[image: image20.wmf]],

,

[

b

a



 EMBED Equation.3  [image: image21.wmf][

]

,

,

0

2

d

d

d

+

-

Î

"

'

>

÷

ø

ö

ç

è

æ

$

c

c

x

d



 EMBED Equation.3  [image: image22.wmf]2

)

(

)

(

d

c

f

x

f

<

-


(
[image: image23.wmf]2

)

(

2

d

d

x

f

d

<

-

<

-

(
[image: image24.wmf].

2

3

)

(

2

d

x

f

d

<

<

  That is, 
[image: image25.wmf].

2

)

(

d

x

f

>


Thus, 
[image: image26.wmf]=

1

f



 EMBED Equation.3  [image: image27.wmf]0

)

2

(

2

)

(

)

(

>

>

³

ò

ò

+

-

d

d

d

d

dx

x

f

dx

x

f

b

a

c

c

.    Q.E.D.

5.3.4.b
For every
[image: image28.wmf],

R

Î

a

we have
[image: image29.wmf].

1

1

f

a

f

=

a


Proof of exercise 5.3.4.b:


By proposition 1.1.2.b, we have that 
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By theorem 3.3.4, we have that:
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By theorem 3.3.3, we have:
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 (the triangle inequality).

Proof of exercise 5.3.4.c:


By proposition 1.1.2.c, we have that 
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Using theorem 3.3.4, we have:
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By theorem 3.3.3, we have:
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Combining these, we have:
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