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= The most basic gates are

Name Graphic Algebraic Truth
aymbol function table
Al x
Inverter A {>0 X x = A 0]1
1{0
A— ABlx
AND a X x = AB 0 0[0 True if both are true.
B 0 1|0
10]0
11]1
OR A+B

True if either one 1s true.
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Boolean function and truth table

+  Other common gates include:
Name Graphic Algebraic Truth
symbol function

Bxclusive-0R A= )
(XOR) . X X=A®B
7 = A'B + AB'

NAND X X
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Parity check: True if only one
IS true.
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Inversion of AND.,
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NOR X x=24+8B

[nversion of OR.
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OR GATE

«* Current flows if either switch is closed

— Logic notationA+B=C [A -
B
—o’/o—
__| A = A B C
_o/o— 0 0 0
- 0 | 1 1
1 0 1
1 1 1
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AND GATE

AND Gate

**|n order for current to flow, both switches must

be closed
O

— Logic notation A*B =C
(Sometimes AB = C)
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PROPERTIES OF AND & OR

e Commutation
oOA+B=B+A
oOA*B=B°*A

A—
Bl C Same as
A

C Same as
B
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COMMUTATION CIRCUIT

——47{/‘cy———————4f/,’<>-——-%> s —0 c»----ao’,/.cy____§> C
A B B A
A+*B Be A
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A B
— >0 — >0
B A
A+B B+A
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ASSOCIATIVE CIRCUIT

*A+(B+C)=(A+B)+C

- e
A A
e [ |
e 2 = —E/o_
e = B —= Q)
C OCO—

*A*(B*C)=(A*B)°C
o e

— *—0 o—0 o—
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DISTRIBUTIVE PROPERTY

(A+B)e*(A+C)
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CIRCUIT FOR XOR

AB+AB=A®B
j : 0®1=1

A®DB=A-B+A-B
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Converting between circuits and
equations T

a) x+y

y
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