Appendix C The Basics of Logic Design

Boolean Algebra

Another approach is to express the logic function with logic equations. This is
done with the use of Boolean algebra (named after Boole, a 19th-century mathe-
matician). In Boolean algebra, all the variables have the values 0 or 1 and, in typical
formulations, there are three operators:

B The OR operator is written as +, as in A + B. The result of an OR operator is
1 if either of the variables is 1. The OR operation is also called a logical sum,
since its result is 1 if either operand is 1.

B The AND operator is written as -, as in A - B. The result of an AND operator
is 1 only if both inputs are 1. The AND operator is also called logical product,
since its result is 1 only if both operands are 1.

m The unary operator NOT is written as A. The result of a NOT operator is 1
only if the input is 0. Applying the operator NOT to a logical value results in
an inversion or negation of the value (i.e., if the input is 0 the output is 1, and
vice versa).

There are several laws of Boolean algebra that are helpful in manipulating logic
equations.

m Identitylaw: A+0=Aand A-1=A.

Zero and One laws: A+ 1=1and A 0.

Inverse laws: A+ A=land A- A=1.

Commutative laws: A+ B=B+Aand A- B=B- A.

Associative laws: A+ (B+ C)=(A+B)+ Cand A- (B-C)=(A-B) - C.

Distributive laws: A- (B+ C)=(A- B) + (A- C) and
A+(B-C)=(A+B)-(A+ ).

In addition, there are two other useful theorems, called DeMorgan’s laws, that are
discussed in more depth in the exercises.

Any set of logic functions can be written as a series of equations with an output
on the left-hand side of each equation and a formula consisting of variables and
the three operators above on the right-hand side.


vickery
Sticky Note
= 0.

vickery
Sticky Note
Marked set by vickery


