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Relembrando...

e No sistema numérico binario, é usada a representacdo numérica posicional:
e B=b, 1b, o...biby
o V(B)=b, 1 x2" 4+ b, 5 x2"2 by x 21 + by x 2°

n—1 .
o — Z b,' x 2!
i=0

K =ky_1ky—>---kiko

n—1
V(K) = Zk,- x 7
i=0
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Representacdes Octal e Hexadecimal

Table 3.1  Numbers in different systems.

Decimal Binary Octal Hexadecimal
00 00000 00 00
01 00001 01 01
02 00010 02 02
03 00011 03 03
04 00100 04 04
05 00101 05 05
06 00110 06 06
07 00111 07 07
08 01000 10 08
09 01001 11 09
10 01010 12 0A
11 01011 13 0B
12 01100 14 0C
13 01101 15 0D
14 01110 16 OE
15 01111 17 OF
16 10000 20 10
17 10001 21 11
18 10010 22 12
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1010110101115y = 5327()
0

) —
101 011 01 111
~—— ~— ~—— ~——
5 3 2 7



Representacoes Octal e Hexadecimal

1010110101115 = 5327
101 011 010 111
~—— ~— ~—— ~——

5 3 2 7

0101110115 = 273,
I

010 11 011
~—— ——
2 7 3
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10101111001001015) = AF251¢)
1010 1111 0010 0101
~—— ~—— —— S——

A F 2 5



Representacoes Octal e Hexadecimal

1010111100100101 5y = AF25;6)

1010 1111 0010 0101
~—— ~—— —— S——
A F 2 5

001101101000(2) = 368(16) =

0011 0110 1000

——— ~—— —
3 6 8
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Adicao de nameros sem sinal
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(a) The four possible cases

Carry Sum
Xy c K
0 0 0 0
0 1 0 1
1 0 0 1
1 1 1 0
(b) Truth table

+

1
1
10

Figure 3.1
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(c) Circuit
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(d) Graphical symbol

Half-adder.
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Generated carries —= 1110

Civ1 €

X = X x3%,%X, 01111 (15) X;

+Y = Y939, Y1)0 +01010 + (10)q B

S = 5485385,55 11001 (25) s;
(a) An example of addition (b) Bit position i

Figure 3.2  Addition of multibit numbers.
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(a) Truth table
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1 1] (c) Circuit
K s Figure 3.3  Full-adder. 8

(b) Karnaugh maps
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(a) Block diagram

_\
/)
(b) Detailed diagram

Figure 3.4 A decomposed implementation of the full-adder circuit.
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Figure 3.5  An n-bit ripple-carry adder.
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Adicao de nameros sem sinal

At a; « 0. oa

X7 xo VM oy Yo
7 A: a; « o . aqy
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Sg 5 53 So
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(a) Naive approach (b) Efficient design

Figure 3.6  Circuit that multiplies an eight-bit unsigned number by 3.
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b, b, by
L ]
A4
T Magnitude
MSB
(a) Unsigned number
bn -1 bn -2 bl bO
e o
\4
Magnitude

Sign —T T

0 denotes +
1 denotes — MSB

(b) Signed number

Fiaure 3.7

Formats for representation of integers.
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e Sinal/Magnitude
e +5=0101e -5 =1101
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e Sinal/Magnitude

e +5=0101e —5=1101
e Complemento de 1

e K=(2"—1)—P

e +5=0101e —5=1010
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Ndameros com sinal

e Sinal/Magnitude

e +5=0101e —5=1101
e Complemento de 1

e K=(2"—1)—P

e +5=0101e —5=1010

e Complemento de 2

e K=(2"-P)

e +5=0101e —5=1011

e 0101 10110100 00000001 1000
e 1011 01001100 11111111 1000!
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Ndameros com sinal

Table 3.2 Interprefation of four-bit signed integers.

Sign and
b3bab1bgy magnitude ’s 1 2’s 1
0111 +7 +7 +7
0110 +6 +6 +6
0101 +5 +5 +
0100 +4 +4 +4
0011 +3 +3 3
0010 +2 +2 +2
0001 +1 +1 +1
0000 +0 +0 +0
1000 —0 —7 -8
1001 —1 —6 -7
1010 —2 =5 —6
1011 -3 —4 =5
1100 —4 -3 —4
1101 -5 -2 -3
1110 —6 -1 -2
1111 =7 —0 =il
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(+5) 0101 (-5) 1011

+(+2) +0010 +(+2) + 0010

+7 0111 (-3) 1101

(+5) 0101 (-5) 1011

+ (-2) + 1110 + (=2) + 1110

(+3) 10011 7) 11001
ignore ignore

Figure 3.9  Examples of 2’s complement addition. o
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(+5) 0101 0101
-(+2) -0010 — + 1110
(+3) 10011

!

ignore

(-5) 1011 1011

-(+2) -0010 —> + 1110

(7) 11001
ignore
+95) 0101 0101
- (-2) ~1110 —> +0010
+7 0111
(-5) 1011 1011
- (=2) -1110 — + 0010
(=3) 1101
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Figure 3.10  Examples of 2's complement subtraction.
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Figure 3.12 Adder/subtractor unit.

Add/Sub
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+7 0111
+ (+2) + 0010
(+9) 1001
c3 =1
+7 0111
+ (=2) + 1110
(+5) 10101
c4—1
c3 =

-7) 1001

+ (+2) + 0010

(-5) 1011
c; =0

=7) 1001

+ (=2) + 1110

-9) 10111
c4=1

Figure 3.13  Examples for determination of overflow.
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Figure 3.14 A ripple-carry adder based on expression 3.3. 19
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Figure 3.15  The first two stages of a carry-lookahead adder. 20
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