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Outline
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Boolean operations and expressions

Minimization techniques and logic gates/19EC306 –Digital
Circuits/Dr. J. Grace Jency/CSE - IoT/SNSCE14/09/23

3/9



Basic Identities of Boolean Algebra
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1. X + 0 = X
2. X + 1 = 1
3. X . 0 = 0
4. X . 1 = 1
5. X + X = X
6. X . X = X
7. X + X’ = X
8. X . X’ = 0



Basic Identities of Boolean Algebra
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Laws of Commutativity

1.X + Y = Y + X
2. XY = YX

Laws of Associativity

1. X + (Y+Z) = (X+Y) + Z
2. X(YZ) = (XY)Z



Boolean function and truth table
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Laws of Distributivity

1. X (Y + Z) = XY + XZ
2. X + YZ = (X +Y) (X + Z)

De Morgan’s Theorem

1. (X + Y)’ = X’Y’

2. (XY)’ = X’ + Y’

Law of Involution

1. (X’)’ = X
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Boolean function minimization using 
Boolean algebra
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