
Digital Logic

How to do something useful with all 
those 1s and 0s



Processing 1s and 0s

• Logic “Gates” (electronics)
• Truth Tables (logic)
• Boolean Expressions (algebra)
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B

A

AND Gate

X

X = A•B

X = AB

A B X

0 0 0

0 1 0

1 0 0

1 1 1



B

A

OR Gate

X

X = A+B A B X

0 0 0

0 1 1

1 0 1

1 1 1
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Combinational Circuits

A(B + C)

A B C B+C A(B+C)
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B

A

XOR Gate

X

X = A⊕B A B X

0 0 0

0 1 1

1 0 1

1 1 0

MS Office: Insert Symbol 
Google: Insert �Special Characters

X = A^B
On a standard keyboard
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A

NAND Gate

X

X = AB

X = (AB)'

X = !(AB)

A B X

0 0 1

0 1 1

1 0 1

1 1 0
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A

NOR Gate

X

X = A+B

X = (A+B)'

X = !(A+B)

A B X

0 0 1

0 1 0

1 0 0

1 1 0
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0 0 1 0

0 1 0 0

0 1 1 0

1 0 0 0
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Combinational Circuits

(AB + AC)
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0 0 0 0 0

0 0 1 0 0
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Combinational Circuits
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Combinational Circuits
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0 1 0 0 0 0
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Combinational Circuits

A B C AB AC AB+AC
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0 1 0 0 0 0
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1 0 0 0 0 0

1 0 1 0 1 1

1 1 0 0 1 1

1 1 1 1 1 1

(AB + AC)



Combinational Circuits

(AB + AC) = A(B + C)

A B C AB AC AB+AC

0 0 0 0 0 0

0 0 1 0 0 0

0 1 0 0 0 0

0 1 1 1 0 0

1 0 0 0 0 0

1 0 1 0 1 1

1 1 0 0 1 1

1 1 1 1 1 1



Equivalent Circuits

(AB + AC) = A(B + C)

=




