
��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
)



�
�
�
�
�
�
*
�


�
�
�
�




�
 
�
�+
,
-��
�,
��

�
�
�

�

��

.
�&
.
/
�

�
0+
,
�
%
�

#
�

�
"
#
�
��
$�
%
�
"
�&

,
"
-1
�
�0�
2


!
�
"
#
�
��
$&

��

3

+
,
�

#
�
1
�
 




♦

 
�#
�
"
�-4-5�

�
,
"
-5�
%
�
"
��

,
%
�

��
#
�

"
�

�"
��
�"
�
�6




♦

 
�#
�
"
�-4-5�

�
,
"
-5�
%
�
"
��

5�
#
�

%
'
+
,
-"
�

#
�

,
%
�

��
#
�
�



�
 
�
%

�
"
#
�
��
$&

��

5&
%
.
/
�
!0�

#
�

,
%
�

+
,
�
#
��

#
�

"
7
%
�
�&
0
"
�
�,
��
-0


"
�

4�
-8
�

#
�

�

9:�

�&
;
�

�
�
�

3

,
%

<
=
��
�
"
&
�%
�
2%
�
"
��

��
.
��
0�
"
��
#
&



.
&
� 




"
7
%
�
�&

�
"
7
%
�
�&

�
"
7
%
�
�&

�
"
7
%
�
�&




�
 
�
8
�
%
.
2&
0
#
�

�
"
#
�
��
$&
0
��


0
>
&
 




♦

 
)
�
�

�
)
�
)

�
)
�
�

�
)
�
?





♦

 
)
�
�

�
)
@
�

�
)
@
@

�
�





♦

 
�
�
�

�
�
�
)

�
�
�
?

�
�
�
�



��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
�




�
 
�
0
�
"
#
�
��
$&
0
��


0>
&

#
-1
-#
-#
&
0
�
%

�

52�
00�
0 
�

�
A
�
�
�
�

�

�
�





0
rede

m
áquina

1
0

1
1

0

1
1

1

1
1

1

01
0

rede

rede

endereço m
ulticast

reservado para uso futuro

m
áquinam

áquina

0
1

2
3

4
8

16
24

31

C
lasse A

C
lasse B

C
lasse D

C
lasse E

C
lasse C

B
its



�
��
�
�
�
��
	 


��
�
�


�
��


�

�
�


�


�
�
�
��
�
�



��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
?




�
 
�
0��

52�
00-4-5�

$>
&

4&
�"
�
5�

&
0
0
�
(
,
-"
��
0
2-%

-��
0
#
�

�
"
#
�
��
$�
%
�
"
�&
 




�
2�
00�





�
"
&
�
�
"
#
�
��
$&





�
-&
�
�
"
#
�
��
$&



�



)

�
�

�
�

�
�



)
�
@

�
�
�
�

�
�
�
�

�
�
�
�



A



)
�
B

�
�

�
�

�
�



)
C
)

�
�
�
�

�
�
�
�

�
�
�
�



�



)
C
�

�
�

�
�

�
�



�
�
?

�
�
�
�

�
�
�
�

�
�
�
�



�



�
�
D

�
�

�
�

�
�



�
?
C

�
�
�
�

�
�
�
�

�
�
�
�



�



�
D
�

�
�

�
�

�
�



�
D
�

�
�
�
�

�
�
�
�

�
�
�
�




�
 
�
<
0�
�1
�
!0�

+
,
�

�
2(
,
"
0

�
"
#
�
��
$&
0
0>

&

��
0�
�1
�
#
&
0
�


��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
D




�
�
�
�
�
�
*
�

�
�

EF
�
�
�
A
�
�
G
H



�
 
�

�
"
#
�
��
$&

)
�
�

�
�

�
�

�
�

#
�

52�
00�

�

I

��
0�
�1
�
#
&
6



�
 
J


,
0�
#
&


.
�
��


��
0��
0

#
&


�
�
�


�


��


�


.
�
��


5&
%
,
"
-5�
$>
&


-"
��
�!

.
�&
5�
00&
0
�
%

,
%
�

%
'
+
,
-"
�

2&
5�
26



�
 
K
,
�
"
#
&


,
%
�


�
.
2-5�
$>
&


,
0�


&


�
"
#
�
��
$&


#
�


E2&
&
.
<
�
5L
H

5&
%
&



#
�
0�-"

&
�

&


0&
4�M
�
��


#
&


.
�&
�&
5&
2&


�
�
�
�
��


#
�
1
&
21
�


&
0

#
�
#
&
0

0�
%



(
�
��
�
��'

4�
(
&

"
�

��
#
�
6



�
 
J

�

4&
�%
�

0-%

.
2�
0

#
�

4�
:�
�
5&

%

+
,
�

,
%

52-�

"
��

2&
5�
2
4�
2�

5&
%

&



0�
�1
-#
&
�

2&
5�
2

5&
���
0.
&
"
#
�
"
��
�

0�
%


+
,
�


0�


��
"
N
�


#
�


�
2��
��
�

&



.
�&
(
��
%
�

52-�

"
��

�
�
&
,

&

.
�&
(
��
%
�

0�
�1
-#
&
�6



�
 
�
&


.
&
"
�&


#
�


1
-0��



#
&


.
�&
(
��
%
�
#
&
�

#
�


�
.
2-5�
$/
�
0�

0�
,


0&
4�M
�
��



4,
"
5-&
"
�

0�
%
.
��

#
&

%
�
0%
&

O�
-�&
�
"
>
&

-%
.
&
���
"
#
&

0�

�
0�'

&
,

"
>
&



,
0�
"
#
&

�

��
#
�

#
�

5&
%
,
"
-5�
$>
&
�




��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
�





P
�
�
�
�
�

�
�

�
�
�
�




�
 
�
�
�1
�

.
�
��

E�
8
���
-�H
�


-#
�
"
�-4-5�

$>
&

#
�

��
#
�

#
�

,
%

�
"
#
�
��
$&

��



�
���
1
I
0
#
�

,
%
�

&
.
�
��
$>
&

0-%

.
2�
0
#
�

�
�
�

<
-"
'
�-&
�



�
8
�
%
.
2&
 



�"
#
�
��
$&

��
 


�
�
�


�

�
?
�


�

)
C
�


�


�
)

























�
�
�





'
05�
��

#
�

��
#
�
 


�
�
�


�

�
�
�


�

�
�
�


�


�





Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q





�
�
�


�

�
?
�


�

)
C
�


�


�


�
"
#
�
��
$&

#
�

��
#
�




��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
@




�
�
�
�
�
�
*
�

�
�

�
��
�
�
	
�

9EA

�
�
�
�
�
�
�
�
H;



�
 
�
�
�1
�

.
�
��

�
"
#
�
��
$�
�
0-%

,
2��
"
�
�
%
�
"
��

�&
#
�
0
�
0

%
'
+
,
-"
�
0
#
�

��
#
�



91
�
2�
�

�
%


(
�
��
2�

0&
%
�
"
��


.
�
��


%
'
+
,
-"
�
0

#
�


,
%
�


%
�
0%
�


��
#
�



2&
5�
2;6



�
 
J

4&
�%
�
#
&

5&
2&
5�
"
#
&
!0�

�&
#
&
0
&
0
<
-�0
#

�

.
�
���

#
�

�
"
#
�
��
$�
%
�
"
�&



#
�

%
'
+
,
-"
�

#
�

,
%

�
"
#
�
��
$&

��

5&
%

1
�
2&
�
)
�



�
8
�
%
.
2&





�
"
#
�
��
$&

��



�
"
#
�
��
$&

#
�

#
-4,
0>
&



�
�
�

�
�
?
�

�
)
C
�

�
�
)



�
�
�

�
�
?
�

�
)
C
�

�
�
�
�



)
�
�

�
)
@
�

�
)
@
@

�
�
)



)
�
�

�
)
@
�

�
�
�
�

�
�
�
�



�
@

�
�
�

�
�
B

�
�
)



�
@

�
�
�
�

�
�
�
�

�
�
�
�




�
8
�
%
.
2&

4-"
�
2




�
"
#
�
��
$&

��





'
05�
��

#
�



��
#
�



�
"
#
�
��
$&

#
�



��
#
�



�
"
#
�
��
$&

#
�



%
'
+
,
-"
�



�
"
#
�
��
$&

#
�



#
-4,
0>
&



�
�
�
��
?
�
�)
C
�
��
)


�
�
�
��
�
�
��
�
�
��


�
�
�
��
?
�
�)
C
�
��



�
��
��
��
)


�
�
�
��
?
�
�)
C
�
��
�
�



)
�
�
�)
@
�
�)
@
@
��
)


�
�
�
��
�
�
��
��



)
�
�
�)
@
�
��
��



�
��
�)
@
@
��
)


)
�
�
�)
@
�
��
�
�
��
�
�



�
@
��
�
��
B
��
)



�
�
�
��
��
��



�
@
��
��
��



�
��
�
��
B
��
)


�
@
��
�
�
��
�
�
��
�
�








��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
�










E
th

ern
et

M
áq

u
in

a 1
IP

=200.237.190.21
M

áq
u

in
a 2

IP
=200.237.190.22

M
áq

u
in

a 3
IP

=200.237.190.23
M

áq
u

in
a 4

IP
=200.237.190.24

E
n

d
ereço

 d
e red

e:
E

n
d

ereço
 d

e d
ifu

são
:

M
áscara d

e red
e:

200.237.190.0
200.237.190.255
255.255.255.0



�
��
�
�
�
��
	 
�
�
�


�


�
�
�


�
��
��


��


�


��


�
�
�
�
�


��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
B



�
�
A
�
�
�
�
�




�
 
�

�
0��,

�,
��

#
�

�
"
#
�
��
$�
%
�
"
�&

��

.
&
#
�

0�
�
%

,
#
�
#
�

2&
5�
2%
�
"
��

9�



5�-�I
�-&


#
&


�
#
%
-"
-0���

#
&
�

#
�


��
#
�
;�


,
0�
"
#
&
!0�


<
-�0


#
�



�
"
#
�
��
$�
%
�
"
�&


#
�


%
'
+
,
-"
�


5&
%
&


,
%


�
#
-5-&
"
�
2


.
�
��



�
"
#
�
��
$�
%
�
"
�&

#
�

��
#
�
6



�
 
�
�
��

��
"
�&
�
#
�
1
�
!0�

#
�
4-"
-�
,
%
�

%
'
05�
��

#
�

��
#
�

E"
>
&

.
�
#
�>
&
H
+
,
�



.
�
�%
-��

�
8
���
-�
&
0
�
"
#
�
��
$&
0

#
�

��
#
�

�

#
�

%
'
+
,
-"
�

5&
���
��
%
�
"
��
�



�
 
�
&
�
�
8
�
%
.
2&
�
&

�
#
%
-"
-0���

#
&
�
#
�

52�

00�

A

)
�
�
�)
@
�

9+
,
�

5&
%
.
&
���



�
.
�&
8
-%
�
#
�
%
�
"
��


�
�
@


8


�
�
@


%
'
+
,
-"
�
0;

.
&
#
�


E�-��

�H

B


<
-�0


#
&



�
"
#
�
��
$&

#
�

%
'
+
,
-"
�

�

E�
5��
05�
"
��
�H
B


<
-�0
"

&

�
"
#
�
��
$&

#
�

��
#
�
�


.
�
00
�
"
#
&

�

#
-0.
&
�
#
�
0
��

#
�
0 















)
�
�

�
)
@
�

�
)

�
�















)
�
�

�
)
@
�

�
�

�
�















�
�
�














)
�
�

�
)
@
�

�
�
�
D

�
�




�
 
�
�
#
�

0,
<
��
#
�

#
-0.
/
�

#
�

�
"
#
�
��
$&
0

#
�

%
'
+
,
-"
�

1
�
�-�
"
#
&

#
�

)

�



�
�
D
6



�
 
�

%
'
05�
��

#
�

0,
<
��
#
�

,
0
�
#
�

.
�
00�
�-�

�

0�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�




��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
C





�
 
�
2(
&


0�
%
�
2N
�
"
#
&


.
&
#
�


0�
�

4�
-�&


5&
%


�


52�
00�


�


�
�
�
��
?
�
�)
C
�
��
�


E�-��
"
#
&
!0�
H

?


<
-�0


#
&


�
"
#
�
��
$&


#
�


%
'
+
,
-"
�
�

E5&
2&
5�
"
#
&
!&
0H

"
&



�
"
#
�
��
$&

#
�

��
#
�
 




�
�
�
�
�
�
*
�

�
�



�
�
�
�





P
K
�
��
�



��
��
��
F





P
K
�
��
�



�
��
�
F



�
�
�
�
�
�
*
�

�
�



�
��
�
�
	
�



�
�
�
��
?
�
�)
C
�
��



)



?
�



�
�
�
��
?
�
�)
C
�
�?
)



�
�
�
��
?
�
�)
C
�
�?
�



?
?



@
�



�
�
�
��
?
�
�)
C
�
�@
?



�
�
�
��
?
�
�)
C
�
�@
D



@
�



C
D



�
�
�
��
?
�
�)
C
�
�C
�



�
�
�
��
?
�
�)
C
�
�C
@



C
�



)
�
@



�
�
�
��
?
�
�)
C
�
�)
�
�



�
�
�
��
?
�
�)
C
�
�)
�
B



)
�
C



)
�
B



�
�
�
��
?
�
�)
C
�
�)
�
C



�
�
�
��
?
�
�)
C
�
�)
@
�



)
@
)



)
C
�



�
�
�
��
?
�
�)
C
�
�)
C
)



�
�
�
��
?
�
�)
C
�
�)
C
�



)
C
?



�
�
�



�
�
�
��
?
�
�)
C
�
��
�
?



�
�
�
��
?
�
�)
C
�
��
�
D



�
�
�



�
�
D



�
�
�
��
?
�
�)
C
�
��
�
�




�
 
�

%
'
05�
��

#
�

0,
<
��
#
�

,
0
�
#
�

.
�
00�
�-�

�

0�
�
�
�
�
��
�
�
��
�
�
��
�
D
�





255.255.255.
1

1
1

0
0

0
0

0

128+64+32=224

��
�
�
�
�
�
�
�
�
	
�

�
�

�
�
�
�
�

�
�

�
�


�
�
�
�
�
�
�
�
�



�

�
�
�
�

�

�
�
�

�

�
�
�
�
�
�
�
�

�

�
�
���

�
��
 
�
�
�
�
��

!
�
"
#
�
��
$�
%
�
"
�&

�

�
'
(
�
)
�






M
áquina 1 /  R

1
IP

=200.237.190.33
M

áquina 2 /  R
1

IP
=200.237.190.34

M
áquina 3 /  R

1
IP

=200.237.190.35

M
áquina 1 / R

2
IP

=200.237.190.65
M

áquina 2 /  R
2

IP
=200.237.190.66

M
áquina 3 /  R

2
IP

=200.237.190.67

R
oteador

R
ede 1:

M
áquinas:

B
roadcast:
M

áscara:

200.237.190.32
.33 a .62
200.237.190.63
255.255.255.224

R
ede 2:

M
áquinas:

B
roadcast:
M

áscara:

200.237.190.64
.65 a .94
200.237.190.95
255.255.255.224

IP
 em

 R
1:

200.237.190.62
IP

 em
 R

2:
200.237.190.94



�
��
�
�
�
��
	 
�
�
�
��


��
�
�
�


�


�


�
 
�
<
0�
�1
�
!0�


+
,
�


,
%


�
"
#
�
��
$&


��


#
�
1
�


0�
�

�
��-<

,
R#
&


�


5�
#
�



-"
��
�4�
5�

#
�

5&
%
,
"
-5�
$>
&

#
�

,
%

�
+
,
-.
�
%
�
"
�&

2-(
�
#
&

�
%

��
#
�
�
�
�



4-(
,
��

�
"
��
�-&
��
&

�&
��
�
#
&
�
�
0�'

5&
"
�
5��
#
&

�
%

�
%
<
�
0
�
0
��

#
�
0

�
)

�



�
�
�
��
"
#
&

�
%

5�
#
�

,
%
�

,
%

�
"
#
�
��
$&
�



