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i Numbers in Computers

= Analog .vs. digital
= Digital numbers break-downs

= Number | ‘ ‘

-8t []

= Word: length is decided by the register size
= On lectura (32-bit Machine): 1 word= 4 bytes
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i Positional Numbering System

= The position of the digit in the number
indicates the magnitude of its value

= 238 = 2*102+3*101+8*100

s dpq...d,dg = d, *r1+ L +d *riedy*ro

= I: radix or base

Binary: r =2

Octal: r = 8

Decimal: r = 10

= Hex: r =16
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i Binary, Octal and Hex

Bin |000 |001 |010 |011 |100 |101 |110 |111 |1000
Oct |0 1 2 3 4 5 6 7 10

Bin 0000 | 0001 |0010 | 0011 |0100 |0101 (0110 (0111

Bin 1000 | 1001 (1010 | 1011 |[1100 |1101 {1110 |[1111 |10000
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i Binary Values

e 20=1
= 210 = 1024 (K - Kilo)

= 220 = 1048576 (M - Mega)
m280= . .. (G - Giga)
20 = . .. (T - Tera)
m250= . .. (P - Peta)
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i Signed & Unsigned Numbers

= char: -128 — 127

N

= unsigned char: 0 ~ 255

= int:
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i Bitwise Operators

A B A&B|A|B |ANB| ~A

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 0
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i Bitwise Operators (cont.)

= 3a=10110010 and b=01100100

a0 [P [P P[]
stp [E[E[FE[T]
0 [EPEPE[T]

-~ [EFPLELEFT]
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i Shift

ma<<b
= Shift “a” bitwise left for “b” positions.
= “b” must be positive
= Vacated bits are filled with 0
ma>>h
= Shift “a” bitwise left for “b” positions.
= “b” must be positive
= For unsigned “a”, vacated bits are filled with 0

= For signed “a”, vacated bits are filled with sign bit
(arithmetic shift) or O (logical shift), depending on the
machine
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i Applications

= Turn on a bit: |
= Turn off a bit: &
= Test a bit: &

= Short forms:
sa=a&b=2>aé&=b
sa=al|lb=2>al=b
sa=a~b=2>a"=b
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i Bit Fields

struct {
unsigned int x:3;
unsigned inty:2;
unsigned int z:1;
} foo;

= Almost everything about fields is
implementation-dependent
= Alignment
= Compact
= Field orders in the memory

= Fields have no addresses. & can't be used to
fields
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