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Exercise 1
I. Letp and q be the propositions:
p: You drive over 65 miles per hour.

q: You get a speeding ticket.

Write these propositions using p and q and logical connectives (including negations).
a) You do not drive over 65 miles per hour.

b) You drive over 65 miles per hour, but you do not get a speeding ticket.

c) You will get a speeding ticket if you drive over 65 miles per hour.

d) If you do not drive over 65 miles per hour, then you will not get a speeding ticket.
e) Driving over 65 miles per hour is sufficient for getting a speeding ticket.

f) You get a speeding ticket, but you do not drive over 65 miles per hour.

g) g) Whenever you get a speeding ticket, you are driving over 65 miles per hour.



Solution Exercise 1

la) —p

(bl p -y
lelp —4q
(d} =p — —g
lelp —4q

) g —p
g)g —p

Exercise 2
Construct a truth table for each of these compound propositions.

a) pA—p b) pv-—p

¢c) (pV—g)—>gq d (pVvg) — (pArq)
e) (p —>q) < (—g —> —p)

t) (p > q) > (g —> p)



Solution Exercise 2
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Exercise 3
Construct a truth table for each of these compound propositions.

a) (pvgqg) — (pDq) b) (p®q) > (pNg)
¢c) (pVvVg)d(pAgqg) d (p<qg)®(—p=< q)
e) (p<q)d(—p < —r)

f) (p®q) — (p D —q)



Solution Exercise 3
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T|T| F F T T
T|F [ I F F
F T[] I I F F
FF I I T T

Exercise 4

Construct a truth table for each of these compound propositions.

a) p—> —q

¢c) (p—>q)V(—p—q)
e) (p<q)V(—p<q)
f) (=p < —q) < (p < q)

b) =p < ¢
d) (p—>qg)AN(—p—q)




Solution Exercise 4
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Exercise 5
Evaluate each of these expressions.

a) 1 1000 A (O 1011 v 1 1011)
b) (O1111 A 10101) v O 1000
c) (010104 1 1011) & 0 1000
d) (11011 v 01010) A (1 0001 v 11011)




Solution Exercise 5

a) 11000
bj0 1101
c) 11001
d) 11011

| Exercise 6
Find the bitwise OR, bitwise AND, and bitwise XOR of each of these pairs of bit strings.

a) 101 1110, 010 0001

b) 1111 0000, 1010 1010

c) 000111 0001, 10 0100 1000
d 1111111111, 00 O000 0000



Solution Exercise 6

iy

b)

d)

OR AND XOR
ITT 1111 | 0000000 | 111 1111
OR AND XOR |
1111 1010 | 10100000 [ 0101 1010 |
OR AND XOR
L0 OTIT 1001 | 000100 0000 | TO 0011 1001
OR AND XOR

11 1111 1111

00 0000 0000

11 1111 1111




Exercise 7

Construct a truth table for each of these compound propo-
sitions.

a) (pVvq)Vvr b) (pVvag) Ar

¢c) (pAg)Vr d) (pAg) AT

e) (pVg)A—r t) (pAg)V—r



Solution Exercise 7
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Exercise 8

Construct a truth table for ((p — q) — r) — s.
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Construct a truth table for (p <> q) < (r < s).
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