AEE – Full Equations from Reduced Equations


Reversing Boolean Reduction
We have seen two methods of reduction a logical expression;

· Boolean Algebra

· Karnaugh Maps

This handout explores the converse of this process in order to recover the terms ‘lost’ from the reduction of a Boolean expression. The merit of exploring this principle lies in the fact that it provides the necessary proof that the reduction methods are valid and also promotes understanding of the whole technique by ‘completing the cycle’.

The principle relies on creating a truth table of all valid combinations of the relevant input variables. It is best illustrated by example. 

Example 1

Lets start with one of the examples explored in the last lecture. Shown below is the karnaugh map and associated reduced equation. We want to arrive ‘back’ at the original unreduced equation.


Reduced equation:  
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The procedure is to start with a complete truth table then identify where each of the terms in the reduced equation appear in the truth table, then read off the corresponding ‘full’ term from the input  variable values in that particular row;
	A
	B
	C
	Reduced Terms
	Full Terms

	0
	0
	0
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All that is left to do is to take each recovered ‘full term’ and join them with ‘+’ to retrieve the original equation !, hence in the above example we have recovered 4 full terms which give the full equation as shown below;
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Example 2
This example illustrates the same technique, but using a larger 16 square karnaugh map;


Reduced Equation: 
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Truth Table
	A
	B
	C
	D
	Reduced Terms
	Full Terms

	0
	0
	0
	0
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There are 8 terms recovered, giving a full equation of;
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