
Review Questions

Multiple Choice Questions for Review

In each case there is one correct answer (given at the end of the problem set). Try
to work the problem first without looking at the answer. Understand both why the
correct answer is correct and why the other answers are wrong.

1. Let
m = “Juan is a math major,”
c = “Juan is a computer science major,”
g = “Juan’s girlfriend is a literature major,”
h = “Juan’s girlfriend has read Hamlet,” and
t = “Juan’s girlfriend has read The Tempest.”
Which of the following expresses the statement “Juan is a computer science major
and a math major, but his girlfriend is a literature major who hasn’t read both The
Tempest and Hamlet.”

(a) c ∧m ∧ (g ∨ (∼h ∨ ∼t))

(b) c ∧m ∧ g ∧ (∼h ∧ ∼t)

(c) c ∧m ∧ g ∧ (∼h ∨ ∼t)

(d) c ∧m ∧ (g ∨ (∼h ∧ ∼t))

(e) c ∧m ∧ g ∧ (h ∨ t)

2. The function ((p ∨ (r ∨ q)) ∧ ∼(∼q ∧ ∼r) is equal to the function

(a) q ∨ r

(b) ((p ∨ r) ∨ q)) ∧ (p ∨ r)

(c) (p ∧ q) ∨ (p ∧ r)

(d) (p ∨ q) ∧ ∼(p ∨ r)

(e) (p ∧ r) ∨ (p ∧ q)

3. The truth table for (p ∨ q) ∨ (p ∧ r) is the same as the truth table for

(a) (p ∨ q) ∧ (p ∨ r)

(b) (p ∨ q) ∧ r

(c) (p ∨ q) ∧ (p ∧ r)

(d) p ∨ q

(e) (p ∧ q) ∨ p

4. The Boolean function [∼(∼p∧q)∧∼(∼p∧∼q)]∨(p∧r) is equal to the Boolean function

(a) q (b) p ∧ r (c) p ∨ q (d) r (e) p

5. Which of the following functions is the constant 1 function?

(a) ∼p ∨ (p ∧ q)
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(b) (p ∧ q) ∨ (∼p ∨ (p ∧ ∼q))

(c) (p ∧ ∼q) ∧ (∼p ∨ q)

(d) ((∼p ∧ q) ∧ (q ∧ r)) ∧ ∼q

(e) (∼p ∨ q) ∨ (p ∧ q)

6. Consider the statement, “Either −2 ≤ x ≤ −1 or 1 ≤ x ≤ 2.” The negation of this
statement is

(a) x < −2 or 2 < x or −1 < x < 1

(b) x < −2 or 2 < x

(c) −1 < x < 1

(d) −2 < x < 2

(e) x ≤ −2 or 2 ≤ x or −1 < x < 1

7. The truth table for a Boolean expression is specified by the correspondence (P,Q,R) →
S where (0, 0, 0) → 0, (0, 0, 1) → 1, (0, 1, 0) → 0, (0, 1, 1) → 1, (1, 0, 0) → 0, (1, 0, 1) →
0, (1, 1, 0) → 0, (1, 1, 1) → 1. A Boolean expression having this truth table is

(a) [(∼P ∧ ∼Q) ∨Q] ∨R

(b) [(∼P ∧ ∼Q) ∧Q] ∧R

(c) [(∼P ∧ ∼Q) ∨ ∼Q] ∧R

(d) [(∼P ∧ ∼Q) ∨Q] ∧R

(e) [(∼P ∨ ∼Q) ∧Q] ∧R

8. Which of the following statements is FALSE:

(a) (P ∧Q) ∨ (∼P ∧Q) ∨ (P ∧ ∼Q) is equal to ∼Q ∧ ∼P

(b) (P ∧Q) ∨ (∼P ∧Q) ∨ (P ∧ ∼Q) is equal to Q ∨ P

(c) (P ∧Q) ∨ (∼P ∧Q) ∨ (P ∧ ∼Q) is equal to Q ∨ (P ∧ ∼Q)

(d) (P ∧Q) ∨ (∼P ∧Q) ∨ (P ∧ ∼Q) is equal to [(P ∨ ∼P ) ∧Q] ∨ (P ∧ ∼Q)

(e) (P ∧Q) ∨ (∼P ∧Q) ∨ (P ∧ ∼Q) is equal to P ∨ (Q ∧ ∼P ).

9. To show that the circuit corresponding to the Boolean expression (P ∧Q)∨ (∼P ∧Q)∨
(∼P ∧ ∼Q) can be represented using two logical gates, one shows that this Boolean
expression is equal to ∼P ∨Q. The circuit corresponding to (P ∧Q∧R)∨ (∼P ∧Q∧

R) ∨ (∼P ∧ (∼Q ∨ ∼R) computes the same function as the circuit corresponding to

(a) (P ∧Q) ∨ ∼R

(b) P ∨ (Q ∧R)

(c) ∼P ∨ (Q ∧R)

(d) (P ∧ ∼Q) ∨R

(e) ∼P ∨Q ∨R

10. Using binary arithmetic, a number y is computed by taking the n-bit two’s complement
of x− c. If n is eleven, x = 101000010012 and c = 101012 then y =
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(a) 011000011112

(b) 011000011002

(c) 011000111002

(d) 010001111002

(e) 011000000002

11. In binary, the sixteen-bit two’s complement of the hexadecimal number DEAF16 is

(a) 00100001010101112

(b) 11011110101011112

(c) 00100001010100112

(d) 00100001010100012

(e) 00100001010000012

12. In octal, the twelve-bit two’s complement of the hexadecimal number 2AF16 is

(a) 65228

(b) 62518

(c) 52618

(d) 65128

(e) 65218

Answers: 1 (c), 2 (a), 3 (d), 4 (e), 5 (b), 6 (a), 7 (d), 8 (a), 9 (c), 10 (b), 11 (d),
12 (e).
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Notation Index

Function notation
f : A → B (a function) BF-1
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Index

Subject Index

Absorption rule BF-6

Adder
full BF-19
half BF-18

Algebraic rules for
Boolean functions BF-6

And form BF-6

“And” operator (= ∧) BF-3

Arithmetic
binary BF-12
computer BF-11
two’s complement BF-16

Associative rule BF-6

Base-b number BF-10
base change BF-10
binary (= base-2) BF-11
hexadecimal (= base-16) BF-11
octal (= base-8) BF-11

Binary number BF-11
addition circuit BF-18
arithmetic BF-12
overflow BF-17
register size BF-14
two’s complement BF-16

Binary operator BF-3

Boolean
operator, see also operator

Boolean function BF-1
number of BF-2
tabular form BF-1

Bound rule BF-6

Circuit for addition BF-18

Codomain of a function BF-1

Commutative rule BF-6

Computer arithmetic
addition circuit BF-18
negative number BF-16
overflow BF-14, BF-17
register size BF-14
two’s complement BF-16

Conjunctive normal form BF-6

DeMorgan’s rule BF-6

Digit symbol of index i BF-10

Disjunctive normal form BF-5

Distributive rule BF-6

Domain of a function BF-1

Double negation rule BF-6

English to logic
“neither” BF-8

“Exclusive or” operator (= ⊕) BF-3

Full adder BF-19

Function BF-1
Boolean BF-1
Boolean, number of BF-2
codomain (= range) of BF-1
domain of BF-1
range (= codomain) of BF-1

Gate BF-18

Half adder BF-18

Hexadecimal number BF-11

Idempotent rule BF-6
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Logic
propositional BF-4

Logic gate BF-18

Negation rule BF-6

Normal form
conjunctive BF-6
disjunctive BF-5

“Not” operator (= ∼) BF-3

Number
base-b BF-10

Octal number BF-11

Operator
and (= ∧) BF-3
binary BF-3
exclusive or (= ⊕) BF-3
not (= ∼) BF-3
or (= ∨) BF-3
unary BF-3

Or form BF-5

“Or” operator (= ∨) BF-3

Overflow BF-14, BF-17

Propositional logic BF-4

Range of a function BF-1

Rule
absorption BF-6
associative BF-6
bound BF-6
commutative BF-6
DeMorgan’s BF-6
distributive BF-6
double negation BF-6
idempotent BF-6
negation BF-6

Statement variable BF-3

Tabular form of a Boolean
function BF-1

Theorem
algebraic rules, see Algebraic

rules

Truth table BF-2, BF-4

Two’s complement BF-16
arithmetic BF-16
overflow BF-17

Unary operator BF-3
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