LAB SESSION III
Assigned:  9/16/04

Due: 9/24/04
The software for this lab (Laboratory 4 in the lab manual) can be somewhat tricky to work with. DO NOT RUSH. Work your way carefully through the activity material on pages 46-49. 

For the TIP section at the end, navigate from the Applets and Applications menu line to the APPLICATIONS Folder to the LOGIC GATES folder and then click on the run_application MS-Dos Batch File icon. This will run Java as an application, not an applet. Later you will learn what the difference is, but right now, running as an application allows you to build a very complicated truth table in a text editor and load it into the Logic Gate Simulator. You can use any editor that will produce text: NotePad, WordPad, or even Word (if you save the file as a .txt file, not a Word document). Ask for help if this doesn't make sense to you.
You will do several exercises in this session and write one report which includes all the exercises.
Do Exercises 1-4 on pages 51-54. 

Do the Deeper Investigation, page 55, except for the last paragraph about flip-flops. That can be done as an Extra Credit Problem. Call the Deeper Investigation, Exercise 5.
Investigate the following:
EXERCISE 6

Translating from a truth table to a Boolean expression or an actual circuit can be quite difficult. The following is an algorithm for constructing a Boolean expression from a truth table. It is called the Sum-Of-Products Algorithm. We start with a truth table and produce a Boolean expression representing it.

1. Start with a truth table with inputs variables named a, b, …., and one output 



variable  O.


2. Identify those rows that have a 1 for an output.


3. For each such row, encode the input as follows:



If the input is a 1, select the variable name.



If the input is a 0, select the complement of the variable name.



AND all of the selections to represent the row as a Boolean expression.


4. Take all the row representations and OR them together.


5. The Boolean expression that is formed, the sum of products, represents the 


truth table.

Example: Rows with outputs of 1 are in italics as part of step 2.
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 a' b' c + a b' c' + a b c' (formed by step 4). This Boolean expression represents the truth table. Note: It is not necessarily the simplest representation.
We are using the algebraic convention here that  




a b  means a ● b

Normally it is not too hard to transform the Boolean expression into a circuit using AND, OR, and NOT gates. We'll do this in class.
1)  Use the Sum-of-Products Algorithm to build the Boolean expression for 



a
b
O


0
0
1

(Note: This is called the logical implication 


0
1
1

operator.)
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0
0
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1
1

2) Build a truth table for a majority-rules circuit. This is a circuit with three inputs and one output. The value of its output is 1 if and only if two or more of its inputs are 1; otherwise, the output of the circuit is 0. For example, if the three inputs are 0, 1, 1, your circuit should output a 1. If the three inputs are 0, 1, 0, it should output a 0. 
    After building your truth table, build a Boolean expression for it using the Sum-of-Products Algorithm.

(Note: This circuit could be used to handle fault-tolerant computing. If you needed a reliable computer in a space vehicle, you might put three computers on board and have three computers do every computation. We would then say that only if two or more produce the same result, we would accept it. That way one computer could fail and the system would still work properly.)
