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1 N́ ́

1.1 B

C ́ı   ́  ́   bit (binary digit).

U   4  ́   nibble .

E ́ ́     .

U   8  ́   byte .

N   CPU, ́      ̧̃.

1.2 B ́

N ,  ́     0  9. C  
    10 ,     (  10).

V̂ ́    2, ́    ́,   2
 ́: 0  1.

V        . L, ́ ́ı   
́   7,  . P ,     7 .

O̧̃

D   ́      ,     
   0  6    . M, ́   
 ́ı       .

B ́  :

b2 = ́ ( 0  1)

b4 = nimble ( 0  3)

b8 =  ( 0  7)

b16 =  ( 0  15)

P  ̧̃    10  15   ,    A
 F . D ,

b16 ∈ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C,D,E, F

1.3 S 

C  ́    ,  1325. N   ́ 
  :

1325 = 1000 + 300 + 20 + 5 = 1× 103 + 3× 102 + 2× 101 + 5× 100

C̃:    ̧   , ́   10  
    .

4



I ́      :   ́  ̧̃, 
  0 ́ ,     . Q   ,  
 ́,  ́,    ̂    .

N   1325:  ̧̃ ̃  0  3,   : 1325
3 2 1 0

A   = 1

A   = 5

N     ̧̃         10:

1× 103 + 3× 102 + 2× 101 + 5× 100

I ́    ́ . C  ́ 124,36:

124, 36 = 100 + 20 + 4 + 0, 3 + 0, 06

124,36 = 1× 102 + 2× 101 + 4× 100 + 3× 10−1 + 6× 10−2

D  ,       ́. O     
́         ,     ̧  
.

E   ́   ́     ́ -
.

E:

– 3627 = 3× 72 + 6× 71 + 2× 70

– 10102 = 1× 23 + 0× 22 + 1× 21 + 0× 20

1.4 C̃  

1.4.1 C̃       10

A     ,   ́   
́        (bx  b10). P ,   
̂.

E:

C 362   7     (b7  b10):

3627 = 3× 72 + 6× 71 + 2× 70

3627 = 147 + 42 + 2

3627 = 19110

R: 191.

C 1010   ́     (b2  b10):

10102 = 1× 23 + 0× 22 + 1× 21 + 0× 20

10102 = 8 + 0 + 2 + 0

10102 = 1010

R: 10.

5



1.4.2 C̃   10    

C ,   29  ́. T :

2910 = 16 + 8 + 4 + 1

2910 = 1× 24 + 1× 23 + 1× 22 + 1× 20

2910 = 1× 24 + 1× 23 + 1× 22 + 0× 21 + 1× 20

2910 = 111012

O ,  ́ı     ̂  2    
.

N ́,    ́ 
- ́    -
  2,   ́ı, 
    ,  .

R: 2910 = 0111012  111012.

29 2

14 2

7 2

3 2

1 2

1

0

1

1

1 0

D  ,  ́    ́    
 :    , -     ́ı,   
́  ̃      ̃.

V   ́ 29  
 7:

2910 = 28 + 1

2910 = 4× 71 + 1× 70

2910 = 417

29 7

4 7

0

1

4

1.4.3 C̃   10   2,  ́ 

V  ̧̃   ́ ,     :

20,37510 = 2× 101 + 0× 100 + 3× 10−1 + 7× 10−2 + 5× 10−3

C 20, 37510  ́:

20, 375 = 20 + 0, 375

C  ,

20 = 16 + 4 = 1× 24 + 1× 22

20 = 1× 24 + 0× 23 + 1× 22 + 0× 21 + 0× 20

2010 = 101002
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A,  0, 375:

S F   ́   ,   0 < F < 1.

N ,  F = 0, 375.

A ̧̃  F   2 ́:

F = b1 × 2−1 + b2 × 2−2 + · · ·+ bn × 2−n

O b1, b2, ..., bn ̃  ́ı  ́   .

S      ̧̃  2, :

2× F = 2× [b1 × 2−1 + b2 × 2−2 + b3 × 2−3 + · · ·+ bn × 2−n]

2× F = b1 × 20 + b2 × 2−1 + b3 × 2−2 + · · ·+ bn × 2−(n−1)

2× F = b1 + [b2 × 2−1 + b3 × 2−2 + · · ·+ bn × 2−(n−1)]

2× F = b1 + [b2 × 1
2
+ b3 × 1

4
+ · · ·+ bn × 1

2n−1 ]

A,  bx ∈ 0, 1,   x,  ̃ [b2 × 1
2
+ b3 × 1

4
+ · · ·+ bn × 1

2n−1 ]
́    1.

P ,    2×F        (
, b1)    ́,      2×F ́   ́ı
 ́   .

L,       ́,     
:  F  2     ,  F > 0.

D  ́ı,    :

k := 1;

F := r10; (* parte racional em base 10 *)

do

F := F * 2;

dk := parte_inteira(F);

F := F - dk;

k := k + 1;

while (F > 0);

E  ̧̃  F = 0, 375:

F = 0,375

1 iteraç~ao (k = 1): F * 2 = 0,75 -> d1 = 0, novo F = 0,75

2 iteraç~ao (k = 2): F * 2 = 1,50 -> d2 = 1, novo F = 0,50

3 iteraç~ao (k = 3): F * 2 = 1,00 -> d3 = 1, novo F = 0,00

FIM!

Resultado: 0,011
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P , :

20, 37510 = 20 + 0, 375

20, 37510 = 101002 + 0, 0112

20, 37510 = 10100, 0112

1.4.4 C̃      ̂  

Q   ́ ̂  ,   ̧̃     ́ı
    ́ı ́   . U b2  b4  :

B́ N
002 04
012 14
102 24
112 34

O ,        ,    ́  
      ́  ́ı    .

E 1:  1101001112  b4

1
01

2
10

2
10

1
01

3
11

L, 1101001112 = 122134.

A,  4 = 22,   ́ 2   ́    ( , b2) ́
    2 ́ı.

E 2:  1101001112  b8

6
110

4
100

7
111

L, 1101001112 = 6478.

M ́ı:  8 = 23,     2 ́     3 ́ı.

O̧̃

S        . S  ́ı 
  ,     . N    ́
  ̧̃   1.

1.4.5 C̃   ̂     

T-   :    ́ı  ́    
́ı-      .

E:  525438  b2

525438 =

101
5

010
2

101
5

100
4

011
3 = 1010101011000112
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1.5 E́ı

1. C:

() 101102    10.

() 2134    10.

() 578    10.

() 1F16    10.

() 4025    10.

() 45    2.

() 89    5.

() 120    8.

() 200    16.

() 33    3.

() 0, 25    2.

() 0, 625    2.

() 2, 5    2.

() 7, 75    2.

() 0, 375    2.

() 1011102    4.

() 1101011112    8.

() 101101102    16.

() 122013    9.

() 1001012    8.

() 324    2.

() 708    2.

() A516    2.

() 479    3.

() C16    2.
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1.6 O̧̃ ́  ́ ́

1.6.1 A̧̃

É ̂     10.

E:

1 1 1

1 1 1 0
+ 1 0 1 1

1 1 0 0 1

O   ̃   bits  carry .

N  1+1 = 10,  , ́   bit  carry   ́ ,
       10.

N ,     4 bits (́ı),   
5. E  ,     ,  ̃  ̧  ́
   bit .

N , ́      overow ,     -
 ́ ,       ̧̃ (, 
,  1001).

1.6.2 S̧̃

É ̂  ̧̃   10.

E:

1
0

̸ 1
10

̸ 1
1

0
− 0 1 1

1 0 1 1

A,   1  0,    10,  ́ 2  ́, 
 .

1.6.3 M̧̃

É ̂  ̧̃   10.

E:

1 1 1 1
× 1 1 1 1

101 11 1 1
111 1 1 1

10 111 1 1 1
1 1 1 1 1
1 1 1 0 0 0 0 1

E  carry      bit,  ̧̃    ́.
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1.6.4 D̃

É ̂  ̃   10.

E:

1110 10

111-10

011

-10

010

-10

00

1.7 E́ı

1. C:

() 00011 + 00101

() 1110 + 011

() 00101 + 10101

() 111 + 111

() 1001 + 1010

() 10101 + 1010110

() 111− 101

() 1110− 011

() 100100− 10101

() 1011− 100

() 11001− 1010

() 110101− 1010110

() 111× 101

() 1110× 011

() 100100× 10101

() 1011× 100

() 11001× 1010

() 1110101× 1010110

() 110÷ 10

() 1111÷ 101

() 1000÷ 10

() 10101÷ 111

() 11001÷ 101

() 10010÷ 11
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1.8 R̧̃  ́   ́

C   ,   ́ ́   
 n  ́   2n − 1.

M, ̧̃ ́  ́  ̧̃   . A
̧̃           :  = 0
  = 1. I ́   bit     .

S  ́ı,     2n     
.

P,     8 ,   ́ , ́ı
x ∈ [0, 255], ,  , ́ı x ∈ [−127,+127].

1.8.1 C  1

F  ́      ̧̃  bit  . N̃ ́ 
,    ̂.

Para representar um valor negativo, basta inverter todos os bits da sua representação
positiva.

E: 810 = 000010002  −810 = 111101112. O    ́    ,
  ́,  ̧̃  +0  −0 ,    00000000
 11111111, .

I           
,       ( :  ̧̃
if (x = 0)     ).

A́ ,  ̧̃ ́     1,  overow  
,   ́     .
E: A− B = A+ (−B) + overflow

1.8.2 C  2

N ,  ́         ̂ 
    1.

Para representar um valor negativo, basta inverter todos os bits da sua representação
positiva e somar 1.

P     ?
E ,    1, ́ı +0 = 00000000  −0 = 11111111.
A,    ̧̃  11111111 + 1.

T,     100000000, ,    overow,  
  ́ ,     00000000,   +0.

A,  ́ı   ̧̃  −0.
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A́ ,      , -  ́ ́ı  -
̧̃   ́  : 10000000.

S ́   9 , 010000000    +128. N ,
 ̃ ́  ,     ,     .

C  −127   10000001, :

−127− 1 = −128

−127 + (−1) = −128

10000001 + 11111111 = 110000000

P   ,  10000000  .

S ,    2,  x ∈ [−128,+127]. E ́   
    .

O̧̃

A         , -  1, -
      . D,    ̃ ,
  ̂      ,   -
.

R:

C   :   ́ı   1;

C   :  1  .

1.9 E́ı

1. C,  ́,    8    
2:

() 9 + (−23)

() 17 + (−46)

() 64 + 72

() 64 + (−72)

() (−127) + (−1)

() (−32) + (−45)

() (−32) + 45

() 50 + (−78)

() 50 + 78

() 127 + (−1)
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1.10 R̧̃  ́ 

O   ̧̃  ́  (  ,   2) ̃
  ́ ,      ́ 
,      ?

P ,   10,      ̧̃ ́ı.

E:

9.461.000.000.000.000 = 9, 461× 1015

0, 000000000053 = 5, 3× 10−11

1.10.1 N̧̃ ́ı P 

N  ,  ́  ̧̃ ́ı ́   ±M × 10±E ,
:

M =  ( ),    1  9;

E = ,     ́ı  .

N  ́,  ̧̃    . A ́ ̧ ́ 
  ,  ́ 2,    10: ±M × 2±E .

O̧̃      ́ ̃     .
E:

2× 102 + 7× 101 = 2× 102 + 0, 7× 102 = 2, 7× 102

1, 101× 23 − 1, 1× 22 = 1, 101× 23 − 0, 11× 23 = 0, 111× 23 = 1, 11× 22

(2× 102)× (3× 101) = (2× 3)× 102+1 = 6× 103

(1, 11× 23)÷ (1, 0× 21) = (1, 11÷ 1, 0)× 23−1 = 1, 11× 22

M,  ́      ̧̃ ́ı  ́  
. D ,    ̧̃     .
A,     ́      : IEEE 754,
       .

1.10.2 IEEE 754

U ́     ̃ IEEE 754 ́   ̂ : ,
  .

A, :

S: 0 =   1 = ;

E:   ́ ( bias)     
   2 (    ).

M:     ́,     ́ ́ı (1,...).
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A    ̧̃       1  9   
̧̃ ́ı,   ,       
  1. D   ́ ́     ̧̃.
D , ́ ́ı   ,     
 ́  . C     bit ́ı.

1.10.3 E  ́ (bias)

O ́ ́  ́             
  ( 0  2n − 1,  n  ́  bits).

A,           + ́.

E,  ́ = 127:

E  = 7    = 7 + 127 = 134.

E  = -3    = -3 + 127 = 124.

U       ̧̃     -
,     2,    ,     -
   ́       .

1.10.4 P̃   

E    ̧̃  : ̃   ̃ .
A ,      ́  bits    :

F S E M T V́
P̃  () 1 8 23 32 127
P̃  () 1 11 52 64 1023

E,  ̃ :

sinal
1

expoente  
10000010

mantissa  
10100000000000000000000

1.10.5 C 

N  ́ ́   IEE 754   ́  . I
    ́ı:

U  :    ́       
   ;

Q  ̧̃ ́ ́ ́.

N , ,  ̃ :

C V  E B ́ı M

N 1, ...× 2(E−127) 1  254 1  
Z 0 0 0 0

D 0, ...× 2(−126) 0 0 ̸= 0
I I 255 - 0
NN I́ 255 - ̸= 0
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1.10.6 E  ̃  IEEE 754

V  20, 37510  IEEE 754,  ̃ .

1. C̃  ́:   , 20, 37510  10100, 0112

2. N̧̃: 10100, 0112  1, 01000112 × 24

3. E:   = 4    = 4 + 127 = 13110 =
100000112

4. M: bits ́  ́ı = 0100011. C    , ́ 23
, : 01000110000000000000000

5. S:  = 0

R:

sinal
0

expoente  
10000011

mantissa  
01000110000000000000000

O̧̃

N ,  ́,        ,
  ̃   . P   : 0, 510 = 0, 50010, 
. L-      ̧̃   ́
 .

1.11 E́ı

1. C    IEEE 754 ( ̃ ):

() 18, 7510

() −5, 2510

() 0, 110

() −0, 37510

() 42, 2510

() −0, 110

2. C    IEEE 754 (32 )    :

() 0 10000011 10110000000000000000000

() 1 10000000 01000000000000000000000

() 0 01111111 00000000000000000000000

() 1 01111100 11000000000000000000000

() 0 10000010 11010000000000000000000

() 1 01111101 10100000000000000000000
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2 T  Śı

N ̧̃,    ́ı   ̧̃  
       .

Śı O̧̃ / D̧̃
+ OR (D̧̃ L́)
· AND (C̧̃ L́)
X NOT (N̧̃  X)

S   ( ̂ )
P   ( ̂ )

3 T V

3.1 I̧̃

A   ́       ́ı ̧̃ ́ 
́ . E       (0  1)   ́ı
  .

P ́ı-, -     :  ( ́)  ́ı
( ̧̃ ). A   ́ ,  ́  ̧̃
,   ́    : 0  1.

A,  n ́,  ́      ́ 2n. P , 
7 ́,  27 = 128 ̧̃ ́ı.

O̧̃: N ,  A    ̧̃  ́ A.

3.2 C̧̃  T V

N T V,  ́   ̃    , 
 ̧̃        . P ,  ̧̃
f     ́ A,      A ,  , 
,     ́  A. A, :

f = A

A A
1 0
0 1

Variável de entrada (A) Sáıda (A)

3.3 O̧̃ L́

C̧̃ (AND) : A · B -    A  B  .

D̧̃ (OR): A+ B -    A  B  .

N̧̃ (NOT): A -    ́  A.

I̧̃: A  B -    A    B .

B: A ↔ B -   A  B     ́.
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E  N̧̃ (NOT):

f = A

A A
1 0
0 1

A tem sempre o valor lógico oposto de A.

E  C̧̃ (AND):

s = A · B
A B A · B
0 0 0
0 1 0
1 0 0
1 1 1

A função só é verdadeira quando A e B são ambos 1.

E  D̧̃ (OR):

g = A+ B

A B A+ B
0 0 0
0 1 1
1 0 1
1 1 1

A função só é verdadeira quando A ou B são 1.

E C: D̧̃, C̧̃  N̧̃:

C  ̧̃:

h = A · B · C

P      ̧̃,  A ·B,  
 ̧̃, ,  ,     C.

A B C A · B A · B A · B · C
0 0 0 0 1 0
0 0 1 0 1 1
0 1 0 0 1 0
0 1 1 0 1 1
1 0 0 0 1 0
1 0 1 0 1 1
1 1 0 1 0 0
1 1 1 1 0 0

Note que a função
h só é verdadeira
quando C e A · B
são ambos verda-
deiras.
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E        ́  ̧̃ h   
̧̃ ́ı  ́ A, B  C.

O̧̃: ́    T V

A   ́   ,  ́     
. D́    ,  ,   1  2 -  
 2   -  ̃   3   4,  
4 .

3.4 E́ı

1. C  T V  ̧̃       ́:

1. (A · B) + (B · A)

2. (A+ B) + (B · A)

3. (A+ B) · (A+ B)

4. (A · (B · C))

5. (A · B) + (A · C) + (B · C)

6. (A+ B) · C

7. (A+ B) + A

8. (A · B) + C

9. (A · B) + (B · C)

10. (A+ B) · A

11. (A · B) + (A+ B)

12. (A · B) + (A · C) + (B · A)

2. M     ̃ :

1. (A · B) · C = A · (B · C)

2. (A · B) + (A+ C) = A · (B + C)

3. (A+ B) · (C + A) = (B + C)

4 Á  B

A Á  B    :

V: 1

F: 0
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4.1 O̧̃ F

A ̂ ̧̃  ̃:

1. AND (E ́)
A ́ı  ̧̃ AND ́       ̃
,  ,        (0)   
  .

2. OR (OU ́)
A ́ı ́        ́ . L,  ́
̧̃        ́  ́     ̃
0.

3. NOT (N̧̃)
A ́ı ́    . S     (1),  ́ı ́ 
(0)  -.

O̧̃: R̧̃  D  V

A ̧̃  ́       V:

AND – I̧̃    A  B

OR – U̃   A  B

NOT – C   A

4.2 R̧̃    D  V

D  V  ̃ f = A+ B + C

A B

C

Região destacada: A B  C

E̧̃: N ,    ̧̃ f    ́ 1, ́ 
   UMA  ́  .

D  V  ̧̃: f = A · B · C
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A B

C

Região destacada: A B  C

E̧̃: D   ,    ̧̃ f  , ́
  TODAS  ́   ́ 1.

D  V  ̃: f = A+ (B · C)

A B

C

Região destacada: A  (B  C)

E̧̃:

D  V  ̃: g = A · B · C

A B

C

U
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Região destacada: A B  C

E̧̃: E  ́     ̧̃   
́. P ,   ̧̃ f ́    ̧̃,   
  ̃ ́ ́     ́ ̃ -
 1,    ̧̃ g ́    f  ,  , 
    ́ ̃  1.

5 E̃, A  S̧̃

S X, Y  Z ́     ́ 0  1,    ́ı:

+  ̧̃ (OU ́)

·  ̧̃ (E ́)

X  ̧̃  X

A    Á  B ̃   , -
  ̧̃ OR  AND,    ̃.

5.1 V̃ OR (S ́)

P (OR) E̃
1 - I X + 0 = X
2 - E N X + 1 = 1
3 - I̂ X +X = X
4 - C X +X = 1

5 - I̧̃ X = X
6 - C X + Y = Y +X
7 - A (X + Y ) + Z = X + (Y + Z)
8 - D X + (Y · Z) = (X + Y )(X + Z)
9 - A̧̃ 1 X +X · Y = X
10 - A̧̃ 2 X +X · Y = X + Y
11 - C X · Y +X · Z + Y · Z = X · Y +X · Z
12 - D M X + Y = X · Y
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5.2 V̃ AND (P L́)

P (AND) E̃
1 - I X · 1 = X
2 - E N X · 0 = 0
3 - I̂ X ·X = X
4 - C X ·X = 0

5 - I̧̃ X = X
6 - C X · Y = Y ·X
7 - A (X · Y ) · Z = X · (Y · Z)
8 - D X · (Y + Z) = X · Y +X · Z
9 - A̧̃ 1 X · (X + Y ) = X
10 - A̧̃ 2 X · (X + Y ) = X · Y
11 - C (X + Y )(X + Z)(Y + Z) = (X + Y )(X + Z)
12 - D M X · Y = X + Y

A  2, 8, 9  11 ̃    . A 
     .

6 D̧̃  P

6.1 P 2: E N

V̃ OR: E   :

X + 1 = 1

V         

X X + 1
0 1
1 1

A,    ́  X  ̧̃  1.
V̃ AND:

X X · 0
0 0
1 0

D ,  ́ı    ́  X  ̧̃ ̃    
̧̃,  ́  0.

6.2 P 8: D

V̃ OR:
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X Y Z X + (Y · Z) (X + Y ) · (X + Z)
0 0 0 0 0
0 0 1 0 0
0 1 0 0 0
0 1 1 1 1
1 0 0 1 1
1 0 1 1 1
1 1 0 1 1
1 1 1 1 1

V̃ AND:

X Y Z X · (Y + Z) (X · Y ) + (X · Z)
0 0 0 0 0
0 0 1 0 0
0 1 0 0 0
0 1 1 0 0
1 0 0 0 0
1 0 1 1 1
1 1 0 1 1
1 1 1 1 1

6.3 P 9: A̧̃ 1

V̃ OR:

X Y X + (X · Y )
0 0 0
0 1 0
1 0 1
1 1 1

V̃ AND:

X Y X · (X + Y )
0 0 0
0 1 0
1 0 1
1 1 1

6.4 P 11: C

V̃ OR:

X Y Z X · Y +X · Z + Y · Z X · Y +X · Z
0 0 0 0 0
0 0 1 1 1
0 1 0 0 0
0 1 1 1 1
1 0 0 0 0
1 0 1 0 0
1 1 0 1 1
1 1 1 1 1
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V̃ AND:

X Y Z (X + Y )(X + Z)(Y + Z) (X + Y )(X + Z)
0 0 0 0 0
0 0 1 0 0
0 1 0 1 1
0 1 1 1 1
1 0 0 0 0
1 0 1 1 1
1 1 0 1 1
1 1 1 1 1

6.5 E́ı

S  ̃ :

1. (A+ B) · A

2. A+ (A · B)

3. (A · B) + (X ·D) + (B ·D) + (A · B)

4. (A · B ·X) + (A · B ·X) + (A · B ·X) + (A · B ·X)

5. (A · B) + (X ·D) + (B ·D) + (A · B)

6. (A+ B + (A · B)) · (A · B) · (A · B) +D

7. (A+ B + (A · B) +D) · ((A · B) + (A · B) + (B ·D)) + (A+ B)

7 MINTERMOS E MAXTERMOS

M   ̃  ̂   ̧̃  T -
̃     ́    

O̧̃: D   ̃ ́  forma canônica  
́       ( ̂ ) 
    ( ̂ ). E , 
 ́  ̧̃    ,   .

7.1 M

M: ́   ̂         
 AND (E ́)    ́  ̧̃. C ́  
  :   ,          .

Notação:

V 0:  ́   (: A = 0 ⇒ A)

V 1:  ́   (: A = 1 ⇒ A)
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O        ́  m0    ́ ́ m2n−1,
 n  ́  ́  ̧̃. P   , -  
́    -  ̧̃ ́ AND  ,     
       . A,    
    ́ı  ̧̃ ́   1.

N̧̃ – F C̂  M

A ̧̃ f(A,B,C) =


m(x, y, z)    ̧̃ f ́   
  ,  ,  ̧̃ (OU)     ́ı ́ 
 1   . A  ,       ̧̃ ́ 1.

C̧̃  M:

A B C M

0 0 0 A · B · C m0

0 0 1 A · B · C m1

0 1 0 A · B · C m2

0 1 1 A · B · C m3

1 0 0 A · B · C m4

1 0 1 A · B · C m5

1 1 0 A · B · C m6

1 1 1 A · B · C m7

7.2 M

M: ́   ̂         
 OR (OU ́)    ́  ̧̃. A ̧̃  
́    , ́   ́ :

Notação:

V 0:  ́   (: A = 0 ⇒ A)

V 1:  ́   (: A = 1 ⇒ A)

P         ́ı ́ 0, -   .
O        ́  M0,   ́ ́ M2n−1,  n
  ́  ́.

N̧̃ – F C̂  M

A ̧̃ f(A,B,C) =


M(x, y, z)    ̧̃ f ́   
  ,  ,  ̧̃ (AND)     ́ı ́
  0   . A  ,       ̧̃ ́
.

C̧̃  M:
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A B C M
0 0 0 A+ B + C M0

0 0 1 A+ B + C M1

0 1 0 A+ B + C M2

0 1 1 A+ B + C M3

1 0 0 A+ B + C M4

1 0 1 A+ B + C M5

1 1 0 A+ B + C M6

1 1 1 A+ B + C M7

E:
f = A+ B

A B f M M

0 0 0 m0 = AB M0 = A+ B
0 1 1 m1 = AB M1 = A+ B
1 0 1 m2 = AB M2 = A+ B
1 1 1 m3 = AB M3 = A+ B

O       f = 1.

O       f = 0.

A ̧̃ f = A+ B    ̂:

– S  : f = m1 +m2 +m3 = AB + AB + AB

– P  : f = M0 = (A+ B)

M, M  C

C   ́      , 
      ̧̃ f ́   ̧̃ (AND)
      f = 0.
N  ,  f = A + B,   f = 1   1, 2  3,  f = 0
   0. L,    f ́:

f ′ = M0 = A+ B ⇒ f = A+ B

A,     M0      f ′ 
̧̃.

8 M  K

O M  K (   K) ́  ́ ́ 
  ̃ ́     -. E ́ -
   ̧̃      ,    
  ́  Á B.
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8.1 C̧̃  M  K

A      M  K     ́ -
  ̃ ́,        ̧̃ ́ı
 ,     -.

O M  K      representação gráca alternativa
 ,     ̧̃  ̃    
́ı  ̧̃.

N ,     2, 3  4 ́,  ̃   
  ̧̃   .

8.1.1 M  2 ́

E     ́,        
  ́ı ̧̃ . A,   ́    ́,
    ́ ́ı   ́.

C ́     mintermo,   .

C  -   ́ A  B:

C̧̃ ́ı  ́ A: A  A;

C̧̃ ́ı  ́ B: B  B.

A A

B

B

T 1: M  K   ́ (A,B).

O  D̧̃  V́

A   ́  ̧ ́    ̧̃ . A ́
̃    ́ G,  ́,  ́   
  .
N   2 ́  ̂  / ́ X  X ,  X  ́
́.

8.1.2 M  3 ́

Q  ̂ ́,         
     . A,    ̧̃ ́ı
 ̂ ́     8 ́ —       ́.

P ,   ́ A, B  C. A  A  B 
 ( )   C    ( ).

C̧̃ ́ı  A  B ( ́ G): AB, AB, AB, AB;
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AB AB AB AB

C

C

T 2: M  K  ̂ ́ ( : AB;  : C).

C̧̃ ́ı  C: C  C.

O  V́ (3 ́)

A ̧̃     ́ G: ́   
  . A,       XY  XY  XY  XY , 
X  Y ́ ́. P   , -   ̂ 
̧̃   ́ ́   M  2 ́.

8.1.3 M  4 ́

Q    ́,   ́    ́
         . A     
́     ̂   ́ G,     ̧̃
     ́  , ,    
̧̃.

C  ́ A, B, C  D. N ,  A  B  
  C  D   ,    :

C̧̃ ́ı  A  B (  ́ G): AB, AB, AB, AB;

C̧̃ ́ı  C  D (  ́ G): CD, CD, CD, CD.

AB AB AB AB

CD

CD

CD

CD

T 3: M  K   ́ ( : AB;  :
CD).

O  V́ (4 ́)

A ̧̃  ́    ́ı   M  3 ́.
T         ̂   ́
G. E ̧̃ ́         -
̧̃  ́   .
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8.2 P      ̃

U  ́ı  M  K,  ́  ́ ̂-   
 -  ́-    ̃ ́ .

8.2.1 P  

O      ́      mintermo,
    ́ 1  ̧̃   ̧̃  ́ı ́   
1  -.

P ,   ̧̃ F (A,B,C)    -:

A B C F
0 0 0 1
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1

T 4: T-  ̧̃ F (A,B,C).

O    F = 1    1, 3, 4, 5  6. E  ̃
     K  ́ ,  
 F:

AB AB AB AB
C 1 1 1 1

C 1 0 0 1

T 5: M  K  T 1.

D

C ́     ̧̃ ́  ́  ,
     ́ G. A ̂    
   ̧̃   ́       ́.

8.2.2 S  ̃

C   ,   ̧̃   ́   1.
O       ́   ̂  2 (1, 2, 4, 8,
...),       ́  —  ̃ 
  .

C       ̃;

A ́       ̃ ;
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O   ́   (OR)       .

P   ,     (  2   
 ̧̃   ):

AB AB AB AB
C 1 1 1 1

C 1 0 0 1

T 6: C 1  T 2.

AB AB AB AB
C 1 1 1 1

C 1 0 0 1

T 7: C 2  T 2.

C , ́ ́ı    ̧̃    2   4 
,      (2)   M,   .
A,  ̧̃  ́ı  :

F = (A · B · C) + (A · B · C) + (A · B · C) + (A · B · C) + (A · B · C) + (A · B · C)

- :

F = C + B

I     -- ,  ,  C 1, 
  ́ C  ,      A  B   ̧̃.
J́  C 2,   ́ A  C -,   ́ B 
 ̧̃    .

O̧̃

G   ̃  . Q ́ı, 
     ́  ́ .

8.3 E́ı

1. C  M  K   ̧̃ F (A,B) = A + B. S 
̃.

2. C    3 ́   ̧̃ F (A,B,C)   1  
1, 3, 5  7. D  ̃ .

3. E,   ́ ,    ́ G ́   ̧̃
 ́.

4. (D) E    4 ́    ̧̃  
(́ı 1   ́   1  ı́).
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9 S

O  ́   ́        ́
́. E ́       ̂ , -
    ̧̃ ́     . A
   ,   ́      ̂ -
.

9.1 M-

P       , ́  ̧ 
 ̃  :  -.

O - ́       ́   
 —   A  B —    ́ı:

R:      A  B;

C:  Carry,  ,     .

Carry

O Carry ́      ̧̃. N  ,  
9 + 7 = 16,  1 ́    ́ . E ́,   :
       1,     0   Carry - 1,
   ́ ̧̃.

A T 8   ́ı ̧̃:

A B C R I̧̃
0 0 0 0 0 + 0 = 00
0 1 0 1 0 + 1 = 01
1 0 0 1 1 + 0 = 01
1 1 1 0 1 + 1 = 10

T 8: 
T-  -.

A   ,   ̃ ́  ́ı:

C = A · B  R = A⊕ B

E ̃   C ́     AND  R
   XOR,    F 1.
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F 1: C ́  -.

9.2 S 

O   ́  ̧̃  -. A́    -
 (A  B),  ́   C-I—      .
S ́ı,   ,   C-O,      ́ ̧̃.

Cin A B Cout R I̧̃
0 0 0 0 0 0 + 0 + 0 = 00
0 0 1 0 1 0 + 0 + 1 = 01
0 1 0 0 1 0 + 1 + 0 = 01
0 1 1 1 0 0 + 1 + 1 = 10
1 0 0 0 1 1 + 0 + 0 = 01
1 0 1 1 0 1 + 0 + 1 = 10
1 1 0 1 0 1 + 1 + 0 = 10
1 1 1 1 1 1 + 1 + 1 = 11

T 9: T-   .

A   , ́ ́ı    ̃  ( M
 K):

Cout = (A · B) + (A · Cin) + (B · Cin)

R = (A⊕ B)⊕ Cin

O   ́    -    OR, 
  F 2.
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F 2: C ́   .

9.3 S   

P ,   ́    ̂,    
 . N ,    ́ı (Carry-Out)   ́ - 
Carry-In  ́,   ́ ́    
.

S  8 .

C ́ı      ,   ́ Carry-Out   
  —  ,       ́ ́.

O̧̃

A ́ı Carry-Out  ́       ,
    . N ,    
 ̂    -;      .

9.4 E́ı

1. M  -   -    ̃  ́ı C
 R.
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2. A      ,       A = 1,
B = 1  Cin = 1.

3. D       4     
.

4. (D) E       ̧̃ 
  .

10 S

O  ́   ́      ̧̃ 
́ ́. A   ,  ́    ,
   . A    ̧̃ ,  
́ ́     .

10.1 M-

P       , ́  ̧
  ̃  :  -.

E    — A ()  B () —    ́ı:

R:    ̧,   A− B;

Bo:    ́ (Borrow),    ́ ́  -
  ́ .

Borrow

O Borrow ́      1  ̧̃. N  ,
    307− 128,  :  1   . N
 ́,    —     ́ 0    ́ 1, 
   .

A T 10   ́ı ̧̃    ́ı:

A B Bo R I̧̃
0 0 0 0 0− 0 = 0
0 1 1 1 0− 1 = 1 ( ́)
1 0 0 1 1− 0 = 1
1 1 0 0 1− 1 = 0

T 10: T-  -.

A   ,   ̃   ́ı:

Bo = A · B  R = A⊕ B

E ̃     ́     XOR ( 
̧)   ̧̃ NOT–AND (  ́).
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C ́  -.

10.2 S 

O   ́  ̃  -   ́ 
empréstimo de entrada (Bin),   ̧̃ . A,   ̂ 
— A, B  Bin —   ́ı:

R: ̧ ;

Bo: ́  ́ı.

A B Bin R Bo I̧̃
0 0 0 0 0 0− 0− 0 = 0
0 0 1 1 1 0− 0− 1 = 1 ( ́)
0 1 0 1 1 0− 1− 0 = 1 ( ́)
0 1 1 0 1 0− 1− 1 = 0 ( ́)
1 0 0 1 0 1− 0− 0 = 1
1 0 1 0 0 1− 0− 1 = 0
1 1 0 0 0 1− 1− 0 = 0
1 1 1 1 1 1− 1− 1 = 1 ( ́)

T 11: T-   .

C      ̧̃  M  K, :

Bo = AB + ABin + BBin  R = A⊕ B ⊕ Bin

O    ́ı   -    OR,
   F 3.
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F 3: C ́   .

10.3 S   

D     , ́ ́ı    ́  
́    ̂. O Borrow-Out   ́ - 
Borrow-In  ́ .

F 4: C   8 .

A,  ́ı     ̧ ,   ́ Borrow-Out 
  ́  ́ ́   ́ ( ,   ̧̃
    ).

10.4 I̧̃ 

T́ ́ ́ı   ̧̃     . I
,   ́,   ́ ́      
 :

A− B = A+ (−B) = A+ (B + 1)

P :

I-   B   NOT ;
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D-   Carry-In    1,   ̧̃  +1
   .

E  ́     , ́    -
        ̧̃. U    
  ̧̃,            B.

C   8  .

O̧̃

O      ́  ́  ́    
̧̃   . A,        
    ́  ́.

10.5 E́ı

1. E  -  -    ̃  R  Bo.

2. D    ̧̃ ́ 1010− 0111    
4 .

3. S        A = 0, B = 1 
Bin = 1.

4. (D) E   ̧̃       -
     .

11 M

O  ́       ́  -
  ̧̃  ́ ́. E ́     
  Unidade Lógica e Aritmética (ULA),     -
, DSP    .
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A   ,     ́    ̃ -
     ̧̃ —   ́   
 ,   .

E       :

P -:    ̧̃ ́ı    
 ́ı ;

P ́ :   ́ı  ̧̃  
 ,   ̧̃  .

A ,    .
—

11.1 M  -

U    -      
 : ̃    ́ı ̧̃    
 ́ı    ̧̃.

C ,     2× 2 .

L-: ́    ́ı

A      ́       . A, 
  2   2    ́ı  4 .

A T 12    ̧̃     ́ı :

A B R I̧̃
A1 A0 B1 B0 R3 R2 R1 R0

0 0 0 0 0 0 0 0 0× 0 = 0
0 0 0 1 0 0 0 0 0× 1 = 0
0 0 1 0 0 0 0 0 0× 2 = 0
0 0 1 1 0 0 0 0 0× 3 = 0
0 1 0 0 0 0 0 0 1× 0 = 0
0 1 0 1 0 0 0 1 1× 1 = 1
0 1 1 0 0 0 1 0 1× 2 = 2
0 1 1 1 0 0 1 1 1× 3 = 3
1 0 0 0 0 0 0 0 2× 0 = 0
1 0 0 1 0 0 1 0 2× 1 = 2
1 0 1 0 0 1 0 0 2× 2 = 4
1 0 1 1 0 1 1 0 2× 3 = 6
1 1 0 0 0 0 0 0 3× 0 = 0
1 1 0 1 0 0 1 1 3× 1 = 3
1 1 1 0 0 1 1 0 3× 2 = 6
1 1 1 1 1 0 0 1 3× 3 = 9

T 12: T-      2× 2 .

A   ̧̃  ́ı ( M  K  ̧̃ ),
:
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R0 = A0 · B0

R1 = (A1 · A0 · B1 · B0) + (A1 · A0 · B1) + (A0 · B1 · B0) + (A1 · A0 · B1)

R2 = (A1 · A0 · B1) + (A1 · B1 · B0)

R3 = A1 · A0 · B1 · B0

E ̃       ,  -
   AND (    )   OR ( ́-).

F 5: C ́     2× 2 .

G̧̃

O  ́ı        n × m . O
    ́     —   
  ,   ́     ́.

—

11.2 M 

O      ́  ̧̃  
— ́     ́.

C    (B) ́        (A)
    AND. E ̧̃     , 
 ̃    ,      
 ́ .
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A1 A0

× B1 B0

A1B0 A0B0

A1B1 A0B1 +
R3 R2 R1 R0

O    ́  ;   ̃  
̧̃   —          ( -
  , , .,   ́).

E   ̃ ̃      , 
    (   ). O    n+m .

F 6: E      2× 2 .

M 

A        ́  . P
 ,          —
  ̃    .

—

11.3 C̃

O ́, ,  ̧̃   AND (  
)   ( ́-). A ̃  - ́ 
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́   ́  ,    ́   . J́ 
́  ́   ́  ́,      .

R  

C       :     -
  1,    ;   0,  ́ . O  
 ,     ̧̃    .

11.4 E́ı

1. C  -     1× 2 .

2. D    ̧̃ 102×112   ́ı  
.

3. E     AND       -
 .

4. (D) P        4 ,  
́   ́.

12 D  C

A́  ,         ́.
E,    , ́   ̧̃  ̧̃ -
   ́,  ́ ,     
  displays.

P    ̧̃     ́ı   , ́ ́
  ̃  ̧̃ ́  ́ ́. E ̧̃ ́
     :    
.

C:    ́   ̧̃ ́.

D:    ,   ́ ́  
́ı ́.

—

12.1 D

O  ́     ̧̃ ́   ̧̃
́       ́ı . E  ́, 
  ́ ́   ́   ́ı .

P ,   24    ́ (E1  E0) 
 ́ı (S0, S1, S2, S3). C ̧̃     
 ́ı,    T 13.
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E1 E0 S́ı 

0 0 S0

0 1 S1

1 0 S2

1 1 S3

T 13: T-    24.

A ̃ ́   ́ı ̃    -:

S0 = E1 · E0, S1 = E1 · E0, S2 = E1 · E0, S3 = E1 · E0.

E ̃        ́ AND  NOT,
        .

F 7: C ́    24.

A̧̃ ́

O  ̃   :

S̧̃  ̧  ́ (̧̃    ́ı);

C  displays     ́ ;

S̧̃       .

—
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12.2 C

O    ̧̃   . E  ́ 
—     ́  —    ́ ́   
  .

P ,   42    (E3, E2, E1, E0)  
́ı (S1, S0). A T 14     .

E  S1 S0

E0 0 0

E1 0 1

E2 1 0

E3 1 1

T 14: T-    42.

A ̃ ́  ́ı ̃:

S0 = E1 + E3, S1 = E2 + E3.

E ̧̃       OR,  
   .

F 8: C ́    42.

C  

N ́,          .
N , -    ,   ́ 
     (    ́),   ̂ 
.
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A̧̃ ́

O  ̃   :

T  ́  ,    ́ ́;

S  ̧̃,     ́ ̧̃;

C        .

—

12.3 A̧̃  C  D

E   ,        -
. E      ́ı  ́ ́,  
  ́        ́   .

U  ́     displays ́. A   
2,      ́ ́ 0010,   ́ ̃   -
. E,   ,      display,  
́ 2.

[T 2 ] ⇒ () ⇒ 0010 ⇒ () ⇒ E̧̃ 
display.

R 

O    compactação da informação,  
́ı  ̧̃ ́;

O    expansão da informação,  ́
́  ̧̃   ́ı;

J,     ̧̃    ́ı   ı́
́-.

12.4 E́ı

1. C  -    3  8.

2. A     8  3,   ́ı ́    
   5.

3. E           ̧̃
.

4. (D) D          
        display ́.
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13 C C

C  ̃   ́      , 
, ̃  ́. U   ́     ́ı f ́ 
 f = A · B,    AND   .

E  :

S

C

C

D

M

14 C S

D   ,      
      (́).

E    ,  -,    
. P,  ́ı ́  ̧̃      .

S̃  :

R

M́  E

C

O     ́ı (     ) 
́ı (  ̧̃  )

15 M  D

15.1 MUX

O M (MUX) ́   ́     
X         ́ ́ı,   Y   .
N   ̧̃ X = 2Y

E  ,      :
V́  1 ́ı .
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P   :    ́   ̧̃ 
,    ̧̃ ́   (X0, X1, X2, X3). O ̃  
́    ̧̃   ́   ́  ́ı. A   ̧̃  ̃,
   ́   ́ı. O MUX   , ́  
   ́,   .

15.1.1 MUX 41

X0

X1

X2

X3

S

Y1 Y0

MUX

U MUX  4  ́ (X0, X1, X2, X3), 2    (Y0, Y1)  1
́ı (S), ́    41, ́    :

S1 S0 Y

0 0 D0

0 1 D1

1 0 D2

1 1 D3

T 15: T    41

15.2 DEMUX

O D (DEMUX) ́   ́    
́          X ́ı,   Y 
 . N   ̧̃ X = 2Y

E  ,       :
1  ́ ́ı (    ).
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I    ̧̃  C.
A       ́  DEMUX. A  
  (  )   ́ı (S0, S1, S2, S3). O CEP 
      .
D    ́,   ́      -
́ı,    ̃    . O DEMUX -
  :    ́       ́ ́ı,
    ̧̃.

15.2.1 DEMUX 14

X

S0

S1

S2

S3

Y1 Y0

DEMUX

U DEMUX  1  ́ (D), 2    (S0, S1)  4 ́ı
(Y0, Y1, Y2, Y3), ́    14, ́    -
:

Y1 Y0 S́ı 
0 0 S0 = X
0 1 S1 = X
1 0 S2 = X
1 1 S3 = X

T 16: T    14
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15.3 M  D

C́ı MUX DEMUX
T   C C
E   V́ U
E  ̧̃ m  m 
S́ı U V́
F̧̃  S  D ́ı
F   E  ́ı ́ E ́  ́ı

T 17: C̧̃  MUX  DEMUX

X0 (F)

X1 (A)

X2 (Q)

X3 (M )

MUX Á  
Y

B̃   (̧̃ S1S0)

F 9: E   MUX       

C
DEMUX
(C)

B A

B B

B C

S̧̃ (CEP)

F 10: E     DEMUX     
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16 U L́ A́ (ULA)

A U L́ A́ (ULA)   ̧̃  ̧̃ ́
 ́   ́,  , ̧̃, ̧̃  ̧̃ ́
́.

A ULA      ́, ́     
  ̧̃  . O   ̧̃ ́  
́ı           .

A B
C

S

F 11: U L́  A́

N   ̧̃   ULA      A  B, ́ -
      C    ́   ́ı S.

A ̧̃   ULA       :

̧̃ ́.

̧̃ ́.

E  ̧̃ ́   ̃     ̧̃. J́ 
̧̃ ́  AND, OR, XOR  NOT. A ̧̃  ̧̃ ́  
  ,    .

E

V      ́ 8  6.

8 6

14

S

F 12: S  ULA: 8 + 6 = 14
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17 F  

E  ,   ̧̃ ́      ́ 
   . N ,     ̧̃  
́: ́  .

S ́:  -
  ,  
     
 ̃.

S :   
́ı  ,  ́, -
   ́ı  ́-
. Q  ,
̃     
́  .

P   ,   ,    ́ı
́ı:   . A    ́       

      ,      
,       ̧̃  ̃. C ,  
    ̧̃     :

Nı́  (, )    ́   ́;

Nı́  (, )    ̃ ́   -
.

E       ́ı  = 1  ́ı  = 0.

N ́,  ̧̃   ́ı 
 ́ ,   
́ı    .
M,      -
, ́ı,   
   ̂.

REAL

APROXIMADO

ABSTRATO

E ̧̃ ́ ́ı  ̃    ̃ ı́  ́ 
 ́ı. P :

Nı́  =  3V  5V;

Nı́  =  0V  2V;

E 2V  3V: ̃ , ̃    .

D ,            ́ı, 
   ́  ́      0  1,  
̧        .
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17.1 T  O

N ,    ́    hardware   
,    ́  ̃ ́.

P́: -   -
;

N̃ ́: ̃   ̃ -
.

A    ̂  , ́      -
     ,     
 .

P , ́        clock :   
́,     ́  ̂,    ̧̃.

Q  ́   clock   ,   ́   
 ( bits). C,  ́  .

P  ,  hardware  ,  ́     
    .

D ,      ́,    
,       ́  ́,    
 . C   ̧̃   0  1,   ́
 ́   ́.
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18 F-F

F- ̃    ́, ́   1 .
E    -       ̧̃ .

FFA
Q
Q

F 13: E ́   F-.

18.1 F-F SR

T́    SR ( ̃  ),  F- SR ̂  -
:

1. S (S):   ́ı Q  1;

2. R (R):   ́ı Q  0.

18.2 F-F D

E -      D   ́ı Q    ́ ,
̃    :

1. D:    (0  1   )

2. C:     FF.

18.3 F-F JK

J K CLK Q

0 0  Q0 (̃ )

1 0  1

0 1  0

1 1  Q0 ()

T 18: T  - JK

19 M́  

U ́   ́        
            .

A     ,    ,  ́ı   
   ,       .

C      , ́ ́ı   
́ı   ́ .

E  ,  ́   ̃   -.
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L́  E       ́      
   ́  ;

L́  S́ı              
́ı;

M́ ()      .

19.1 M́  M

A M́  M ́    ́      ́ı  -
     ́. D ,  ́   
   .

I   M́  M         -
, ́   ̃ ́    ̧̃  .

E: U ́    ́ı,  ,    (  
), ́       ́.

19.1.1 E: M́  E

F 14: M́  E   S́

O   F 14   ́      ́ 
   ́. O    ̂ :

L V: I    ́ .

L V: P    ́ı.

L A: U  ́   ̧̃    -
  .

A M́   E  L V,    E  L V,
   E  L A,      E  L V
   .
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19.1.2 I̧̃  ́ı ́

C    ́,   F-F   
 . A  F-F        
́ı. A,    3  (L V, L A, L
V),   2 F-F: 21 < 3 < 22

A́ ,       :

E A C́ B́ (E1E0) E̧̃
V 00 A  F-F 
V 01 A  F-F 0 (E0) 
A 10 A  F-F 1 (E1) 

T 19: T       ́

O̧̃   E 11  

O  11 (  F-F ) ̃ ́   ́  
(D’ C),  ́   3      
. I    ̧̃ .

A́   ́ ́   ,   ́  ̧̃.
E  ́     ̧̃   ̃  -
  F- (E1  E0)     ̂ (V, A 
V)

E A P́ E S́ı (L)
E1 E0 E1 E0 V V A
0 0 0 1 1 0 0
0 1 1 0 0 1 0
1 0 0 0 0 0 1

T 20: T  T̧̃  E   L́  S́ı

A́  ̧̃  T  T̧̃,    ́   ̧̃
  ́ı    F-F

E̧̃  L̂
A ̂      (E1  E0):

V = E1 · E0 (   00)

V = E1 · E0 (   01)

A = E1 · E0 (   10)

E̧̃  F-F
P   ́       D  F-F, -

     P́ E:

D1 = E1 · E0
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D0 = E1 · E0

Esquema lógico completo.

Estado 00: Luz Vermelha.

Estado 01: Luz Verde.

Estado 10: Luz Amarela.

F 15: S̧̃   ́  ,   ̧̃ 
     ̂.

O-       ́ı  ́ı,   ̧̃ 
F-      ́   .
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19.2 M́  M

A M́  M ́    ́   ,   M́ 
M,   ́ı    ̧̃      . I
   ́ı         ̧
 ,     ̧  .

I     ́     ́  
     ̧̃,  ,  ́   ̧̃
    . E: D  S̂

F 16: M́  E   D  S̂

O   F 16   ́      ́ 
     ̂. O    ̂ :

I/P: I  ̃    /  
.

P ́ : I    ́ ́ .

F: I   ̂ ́  .

19.2.1 I̧̃  D  S̂

P     F 16    ,   -
̧̃ ́   . S   ́    
 ́,     3 , ̃ ́ 2 F-F   -
̧̃  . U    :

E C́ (E1E0)
I / P 00
P ́  (1) 01
S̂  (10) 10

T 21: C̧̃      ̂.

19.2.2 T  T̧̃  S́ı (M)

D   M   ́,  ́ı (S)   
    (X)    . A    
           ̂ ́ :
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E (X) E A P́ E S́ı (S)
X E1 E0 E1 E0 S
0 0 0 0 0 0
1 0 0 0 1 0
0 0 1 1 0 1 − S̂ 10
1 0 1 0 1 0
0 1 0 0 0 0
1 1 0 0 0 0

T 22: T  T̧̃  L́  S́ı  M.

19.2.3 E̧̃ B

A   T  T̧̃,   ̧̃ ́    
F-F (D1  D0)    ́ı (S). N- ,    M́  M, 
́   X    ̧̃  ́ı:

D1 = E1 · E0 ·X (A     ́ 1    0).

D0 = E1 · E0 · X + E1 · E0 · X (S:       
 1     1,   ̃    ).

S́ı S =E1 · E0 ·X

O-     ̂      
  0́   . L ́   ́ı S  ́ı ́ 1 
  ̧̃  ́   clock    .

58



19.2.4 I̧̃   ́

Esquema lógico completo.

Estado 00: Inicial/Parado.

Estado 01: 1 número correto.

Estado 10: Estado Final/ Sequência Correta.

F 17: S̧̃    ̂  ,   ̧̃
 ́ı S    ̧̃.

O      M́  M    -
̧̃  . D  ́,  ́ı    
   ̂ 10́ ,     ́ clock.
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