Boolean Algebra
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Electronic devices have 2 states,
off | false | low - 0
on| true | high - 1

The 3 basic Boolean algebra operators:
AND

OR

NOT

AND:
The AND operator will take 2 or more inputs, and it will produce 1
output.

If both the inputs are high (1), then the output will be high (1).

AND Truth Table with 2 inputs:

A B Z(A.B)

0 0 0 A—

0 1 0 B — -
1 0 0

1 1 1

AND Truth Table with 3 inputs:

A B C Z(A.B.C)

0 0 0 0

0 0 1 0

0 1 0 0 6 .
0 1 1 0 c

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 1

OR:

The OR operator takes 2 or more inputs, and produces 1 output.
If any one of the inputs are high (1), the output will be high (1).

OR Truth Table with 2 inputs:

A B Z(A+B)
o 0 0
0o 1 1
10 1
1 1 1

OR Truth Table with 3 inputs:
A B C Z(A*B+C)
o o 0o o
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AND OR NOR
NOT NAND XOR
Precedence:

There actually isn't an aggreged upon standard except for NOT > AND > OR :3
NOT

AND
NAND

XOR
OR
NOR
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NOT:

It negates the input.

It takes. only 1 input, and outputs its opposite!
A

NOT truth table - remember, only 1 input!
A
0

1 o

—

NAND:
Not AND! If all the inputs are high (1), the output will be low (0).

NAND Truth Table with 2 inputs:
A B NAND
1

- | lo o
- O | =0

1
1
0

NAND Truth Table with 3 inputs:

A B C NAND
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
NOR

Not OR!

If all the inputs are low (0), then the output will be high (1).

NOR Truth Table with 2 inputs:
A B ? Z (A+B)
0 0 1
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NOR Truth Table with 3 inputs:

A B | C Z(A+B+C)
o o0 0 1

o o0 1 0

o 1 0 0

0o 1 1 0

1 o0 0 0

1 0 1 0

1 1 0 0

1 1 1 0

XOR

Exclusive OR!
Needs 2 or more inputs.
It outputs high (1) when there is an odd number of 1s in the input.

XOR Truth Table with 3 inputs:

A B C XOR

22 a|lajoo oo
A a0 | ~O0 0O
~lo/~lo|=l0o|= 0
OO0 = 0O | = |0

IB Questions on Truth Tables:
1. Construct the truth table for
A NAND (B NOR C)

A B C BNORC
(you can call this D)

0 0 0 1 1
0 0 1 0 1
0 1 0 0 1
0 1 1 0 1
1 0 0 0
1 0 1 0 1
1 1 0 1
1 1 1 1
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2. Construct the truth table for
(AXORB)AND NOTC

A B C NOTC AXORB
(you can calt this D) | (E)
o o 0 1 0 0
o o 1 0 0 0
o 1 0 1 1 1
o 1 't 0 1 0
3., A
1 "0 0 N o 1 1
10 1 el N\TR 0
1 P 0 1 ob—o
1 o1l 0r o 0
A B |C |NOTA/BORC PANDB|/QANDR
(P) (R) Q) (2)
o o 0 1 0 0 0
o o 1 1 1 0 0
o 1 0 1 1 1 1
20p 1 1 1 1
) 170 0)7IR\FLO 0 0
1.0 1~ 1 0 0
11 o o 1(hwo X o
1¢ 1( o0r )21 0 0
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