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Virgula Fixa 2
0
* Definir parte inteira e decimal

* Significado do numero varia conforme a posicao da virgula

* Soma nao se altera

* Multiplicacao, resultado: i*=2, j*=

* Divisao, numerador: i*=2, j*=2 (numerador<<j)

i=5, parte inteira j=3, parte decimal Numero
7 6 5 4 3 2 1 0 i=5,j=3 i=4,j=4 =8, j=0 i=0,j=8
0 0 1 0 1 1 0 0 5,5 2,75 44 0,171875
0 1 0 0 0 0 1 0 8,25 4,125 66 0,257813
0 1 1 0 1 1 1 0 13,75 6,875 110 0,429688



Virgula Flutuante @

* Notacao cientifica, com base 2 (exemplo 8 bits)
 S—Sinal -1 bit
* E - Expoente (posicao da virgula) — 3 bits
M - Mantissa (casas decimais) — 4 bits
e X =(—1)°1,M x 2573 - 1 implicito na mantissa

Sinal Expoente 3bits Mantissa 4bits

7 6 5 4 3 2 1 0

0 0 1 0 1 1 0 0 0,875
1 1 0 0 0 0 1 0 -2,25
1 1 1 0 1 0 1 1 -13,5
1 0 1 1 1 1 1 0 -1,875
0 1 1 0 1 1 0 0 14
0 1 1 0 0 1 0 1 10,5




Virgula Flutuante, operacdes

X4
[

offo

V, = (=1)%11, M, x 2E1 )V, = (—1)°21, M, x 2F2

* Multiplicagao
V, XV, = (=1)"1"52(1,M; X 1,M,) x 2E1%E2
e Divisao
Vl/VZ = (—1)51_52(1’ Ml/l, MZ) X 2E1—E2

* Soma
Vl + Vz — (—1)51(1, Ml + (1, M2 >> E1 — Ez)) X 2E1,E1 > Ez,Sl — 52
V. +V, = (=1)51(1,M, — (1, M, > E; — E,)) X 2F1,E, > E,, S, # S,



Norma IEEE /54

* Precisao reduzida, 16 bits:
e Sinal — 1 bit, Expoente — 5 bits, Mantissa — 10 bits
e Férmula: X = (=1)51, M x 2E-15

* Precisao simples (float), 32 bits:
* Sinal — 1 bit, Expoente — 8 bits, Mantissa — 23 bits
e Formula: X = (—=1)°1, M x 2E-127

* Precisao dupla (double), 64 bits:
* Sinal — 1 bit, Expoente — 11 bits, Mantissa — 52 bits
e Férmula: X = (—1)°1, M x 2E-1023
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