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Boolean Algebra (Continued)
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Outline

․Multiplying out and factoring expressions
․Exclusive-OR and equivalence operations 
․The consensus theorem 
․Simplification of switching expression
․Proving the validity of equation 
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Examples

Multiplying Out and Factoring Expressions (1/2)

Multiplying Out
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Multiplying Out and Factoring Expressions (2/2)
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Exclusive-OR & Equivalence Operations (1/4)
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Exclusive-OR & Equivalence Operations (2/4)
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Exclusive-OR & Equivalence Operations (3/4)
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Exclusive-OR & Equivalence Operations (4/4)
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The Consensus Theorem 
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1. Combining  terms

Examples
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Simplification of Switching Expression (1/5) 
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2. Eliminating terms

Examples
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Simplification of Switching Expression (2/5) 
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Example

3. Eliminating literals

4. Adding redundant terms

Example
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Use all 4 methods

Example: SOP
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Example: POS
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Simplification of Switching Expression (5/5) 
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1. Construct Truth Table for LHS and RHS

2. Simplify LHS and RHS
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Proving the Validity of Equation (1/2) 
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Proving the Validity of Equation (2/2) 
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True for ordinary algebra,

but not true for Boolean algebra

Note 
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Supplement for P.13 Example

A’B’C’D’+A’BC’D’+A’BD+A’BC’D+ABCD+ACD’+B’CD’
--------- --------- (get common term A’C’D’, A’C’D’(B’+B))

------- -------- ------- (Get common term BD, BD (A’+A’C’+AC))
- ---- = A’

= A’C’D’+BD(A’+AC)+ACD’+B’CD’
------------ (expand)

= A’C’D’+A’BD+ABCD+ACD’+B’CD’
= A’C’D’+A’BD+(ABCD+ACD’+ABC)+B’CD’

------- ----- ^^^^ (Consensus theorem, take D, then combine ABCD+ABC)
= A’C’D’+A’BD+(ACD’+ABC+B’CD’ )

^^^^   ------ ------ (Consensus ACD’, take B)  
= A’C’D’+A’BD+ABC+B’CD’ 


