ICS 241: Discrete Mathematics II (Spring 2015)

12.3 Logic Gates

Circuits can be constructed by using gates.
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Multi-input AND, OR Gates

AND and OR gates can be extended to arbitrary n inputs.
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Combination of Gates

Combinational circuits can be constructed using a combination of inverters, OR gates, and AND

gates.
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Half Adder

Adds two bits together without a carry bit.
\ X+ y

N Sum = (x + v)(xy)
—»D_’

Carry = x)
>
Input | Output
r|lyl|s| ¢
0/0(0] O
oO/j1(1] 0
1/0/1] O
11110] 1
Full Adder
Adds two bits together with a carry bit.
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Input Output
TIY |G| S| Cn
0/0[{0{0] O
O/0|1{1] O
oO(1({0}1] 0
O/1|{1}(0| 1
11001 O
110 1]0| 1
1/1{0]0| 1
ry1rj1j1| 1

Adders

You can find the sum of n bit integers by using a combination of a half adder and multiple full
adders. Below finds the sum of two three bit integers (xox120)2 and (y241%0)2 to produce the sum

(83828180)2.
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12.3 pg. 827 #3

Find the output of the given circuit.
X p

s

X

The output of the circuit is 7y + (Z + x)

12.3 pg. 827 #5

Find the output of the given circuit.
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JQJ

The output of the circuitis (x +y+2)+ (ZT+y+2)+ (T+7+ 2)



