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This section describes the correspondence among the three representations of a
combinational circuit.

Boolean Expressions and Logic Diagrams

A boolean expression consists of one or more variables combined with the AND,
OR, and invert operations. The number of inputs to the circuit equals the number of
variables. This section and the next concentrate on circuits with one output. The last
section of this chapter considers circuits with more than one output.

To draw the logic diagram from a given boolean expression, draw an AND
gate for each AND operation, an OR gate for each OR operation, and an inverter for
each complement operation. Connect the output of one gate to the input of another
according to the expression. The output of the combinational circuit is the output of
the one gate that is not connected to the input of another.

Example 10.6 Figure 10.13 shows the logic diagram corresponding to the
boolean expression a + b� � c.

From now on, we will omit the AND operator symbol and write the boolean expres-
sion as

a + b�c

The output of each gate is labeled with its corresponding expression. ■

When the expression has parentheses, you must construct the subdiagram
within the parentheses first.
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Several implementations of a given
truth table.
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Figure 10.13
The logic diagram for the boolean
expression a + b� � c.
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