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Binary Addition & Subtraction 

Number 1 1 0 0 0 0 0 0 1 1 1

Number 2 0 1 1 1 1 0 0 0 0 0

Result 1 1 1 1 1 0 0 1 1 1

Number 1 1 0 0 0 0 0 0 1 1 1

Number 2 0 1 1 1 1 0 0 0 0 0

Result 0 0 0 0 1 0 0 1 1 1

Direct Addition

Direct Subtraction

Number 1 1 0 0 0 0 0 0 1 1 1

Number 2 0 1 1 1 1 0 0 0 0 0
Two’s complement 1 0 0 0 1 0 0 0 0 0

Result 0 0 0 0 1 0 0 1 1 1

Subtraction Via addition using Two’s complement [x-y ] = x + (-y)



Carries



Overflow

Try
16 + 16
-1 + -1
(-16) – 10
16 – (-10)

• Add (add), add immediate (addi), and subtract (sub) cause exceptions on overflow.

• Add unsigned ( addu), add immediate unsigned (addiu), and subtract unsigned (subu) do
not cause exceptions on overflow.



Multiplication



Multiplication Process Flow



Refined version of the multiplication 
hardware



Example (2X3)



Faster Multiplication



Division



Division Flow



Example [Division]



Improved Version
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