CS 270 Lab 1 (Boolean Functions and Boolean Expressions)

Week 1 - Mar. 28 — Apr. 1, 2016.

Name 1:

Drexel Username 1:

Name 2:

Drexel Username 2:

Instructions: For this exercise you are encouraged to work in groups of two so that you can discuss the
problems, help each other when you get stuck and check your partners work. There are five problems
relating to Boolean functions and Boolean expressions. The objective of the lab is to learn how to
construct Boolean expression trees, evaluate Boolean expressions, construct a Boolean expression that
is equivalent to a given Boolean function and prove that two Boolean expressions are equivalent using
truth tables.

Two Boolean expressions are equivalent when they have the same variables and evaluate to the same
truth value for all possible values of the variables. We use the notation E; = E; read that E; is equivalent
to E;. E1=Eis the same as E; <> E; and is true when either E; and E; are both true or E; and E; are both
false.

1) Construct the truth table for the Boolean Function ite(p,q,r) defined by if p then g else r.
2) Use atruth table to show that

ite(p,g,false)=p A q

ite(p,true,q)=p v q

ite(p,false,true) = —p

Determine the arguments to ite such thatite(,,)=p—>q
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3) Using the truth table in (1), write down a Boolean Expression equivalent to ite(p,q,r) that is in
Disjunctive Normal Form.

4) Draw the expression tree for the Boolean Expression in (3) and evaluate it for several different

sets of values for the variables p, q, and r. To simplify your drawing, you may use v and A nodes
with more than two children (this makes sense since v and A are associative).

5) Using a truth table show that ite(p,q,r)=(p > q) A (—p — 1)



