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Bitwise Operators

Logical OR I bitwise OR |
Logical XOR n/a bitwise XOR A
Logical NOT ! bitwise NOT ~
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Logic Gates and Bit Operators

b’:DJ b&0=0 b’:Di b&1l=hb
0 1
b®_b b|0=b b®_1 b|l1=1
0 1
bw b~ 0=b b%_b b~1=b
0 1

Bitwise Op 4 o sie



Testing Bits

If (x & 64) '=0)
If (x & 0x0040)

If (x & (1 << 6))

testing bit 6 of x

0x0040 : 64 in hex
l1<<6:276 =64
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Setting & Clearing Bits

Setting bit 7 of x 0x0080 : 64 in hex
X=X|(1<<7) l<<7:277 =128
X|=(1<<7)

Clearing bit 7 of x
X=X&~(1<<7)

X &= ~(1 << 7)

Inverting bit 7 of x

Xx=X"(1<<7)

X "=(1<<7)
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Max Shifts for 32-bit and 64-bit numbers

32-bit shift 32-bit shift
1 << 30 signed 2°3° 1 << 31 (overflow)
1U << 31 unsigned 2°* 1U << 32 (overflow)
64-bit shift 64-bit shift
1. << 62 signed 2° 1. << 63 (overflow)
1UL << 63 unsigned 2° 1UL << 64 (overflow)
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Max Numbers for 32-bit and 64-bit numbers

32-bit shift
((lU << 31)-1) + (1U << 31) 232 -1

64-bit shift
((lUL << 63)-1) + (1UL << 63) 2% -1

Difference?
1 << 32

1 << 32L
1 << 16

1 << 16L
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