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Lecture Three  

Boolean Algebra and Logic Simplification 

 

Boolean algebra is the mathematics of digital logic. 

Boolean Addition 

Boolean addition is equivalent to the OR operation. The basic rules are illustrated 

with their relation to the OR gate in the figure below. 

 

 

 

 

In Boolean algebra, a sum term is a sum of literals. In logic circuits, a sum term is 

produced by an OR operation. Some examples of sum terms are:  

 

 

Example:  
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Boolean Multiplication 

Boolean multiplication is equivalent to the AND operation. 

The basic rules are illustrated with their relation to the AND gate in the figure below. 

 

 

 

 

Example:  

 

 

 

 

 

 

Laws and Rules of Boolean Algebra 

1- Commutative Laws 

The commutative law of addition for two variables is written as 

A+ B = B +A 

 

 

 

The commutative law of multiplication for two variables is 

AB = BA 
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2- Associative Laws 

The associative law of addition is written as follows for three variables 

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

 

 

 

 

The associative law of multiplication is written as follows for three variables: 

A(BC) = (AB)C 

 

 

 

 

3- Distributive Law 

The distributive law is written for three variables as follows: 

A(B + C) = AB + AC 
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Rules of Boolean Algebra 

 

 

 

 

 

 

 

 

 

Rule 1: A + 0 = A  

 

 

 

 

 

Rule 2: A + 1 = 1 

 

 

 

 

Rule 3: A . 0 = 0 
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 Rule 4: A . 1 = A 

 

 

 

 

Rule 5: A + A = A 

 

 

 

 

Rule 6: A + Ā = 1 

 

 

 

 

Rule 7: A . A = A 

 

 

 

 

Rule 8: A . Ā =  0 
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Rule 9: Ā = A 

 

 

 

 

 

Rule 10: A + AB = A 

 

 

 

 

Rule 11: A + Ā B = A + B 

 

 

 

 

 

 

Rule 12: (A + B) (A + C) = A + BC 
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Logic Simplification Using Boolean Algebra 

Example 1 

Using Boolean algebra techniques, simplify this expression: 

AB + A(B + C) + B(B + C) 
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Example 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H.W 

 


