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add, sub, inc, dec, neg

• add and sub put the result in the first 
operand. inc and dec add or subtract 
one, and neg …

• Every arithmetic instruction also 
updates the flags, which we use for 
decisions in the next …
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Multiplication and Division

• imul with two operands multiplies 
signed numbers simply. The one-
operand forms mul and imul …

• div and idiv divide rdx colon rax by the 
operand: the quotient goes to rax and 
the …
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Bitwise Logic

• and keeps bits that are one in both 
operands, or sets bits, xor flips them, 
and not inverts …

• These are used for masks and flags: 
and with fifteen keeps the low four 
bits; or with …
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Shifts and Rotates

• shl shifts bits left, which multiplies by 
two for each position. shr shifts right, 
dividing …

• Compilers replace multiplying by 
powers of two with shifts because 
they are faster.
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The Flags Register

• After most arithmetic, the CPU sets 
flags in RFLAGS. ZF means the result 
was zero, SF means …

• Conditional jumps in the next lesson 
read these flags.
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Lesson Map

1
add, sub, inc, dec, neg

2
Multiplication and 

Division

3
Bitwise Logic

4
Shifts and Rotates

5
The Flags Register
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Sources and Further Reading
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