Exercise 1.1.

Suppose that during the most recent fiscal year, the annual revenue of Acme Computer

was 138 billion dollars and its net profit was 8 billion dollars, the annual revenue of Nadir
Software was 87 billion dollars and its net profit was 5 billion dollars, and the annual revenue of
Quixote Media was 111 billion dollars and its net profit was 13 billion dollars. Determine the truth
value of each of these propositions for the most recent fiscal year.

a) Quixote Media had the largest annual revenue.

b) Nadir Software had the lowest net profit and Acme Computer had the largest annual revenue.
c) Acme Computer had the largest net profit or Quixote Media had the largest net profit.

d) If Quixote Media had the smallest net profit, then Acme Computer had the largest annual
revenue.

e) Nadir Software had the smallest net profit if and only if Acme Computer had the largest
annual

revenue.

Rev | Net
Acme - 138 billion | 8 billion
Nadir - 87 billion | 5 billion
Quixote - 111 billion | 13 billion

Our answers:

a) -F
b) TAT -T
c) FVT -T
d F=T -T
e) TsT -T



Exercise 1.2.

Let p and q be the propositions

p: You drive over 65 miles per hour.
g: You get a speeding ticket.

Write these propositions using p and g 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) Whenever you get a speeding ticket, you are driving over 65 miles per hour.

Our answers:

a) -p

b) p A —q
c)p=d

d -p = ¢
e) p=49q

) gA-p

9) q=p



Our answers:

Exercise 1.3. Construct a truth table for each of the following compound propositions.

a) p— (mqVr)
b) -p—(¢qg—r)
c) (p—=q)V(p—=r)
e

prq)V(ng>r)

) (
d) (p—=qg)N(—p—71)
) (
f) (

P> q) > (g T)

A) B) C) D) E) F)

q r p= (~gqVr) p=@G=r |[p=q9V(p=r|p=9PA(p=r1 | p=gV(ye=r)|(-pe= ) = @Gr)
F F T T T F T T
F T T T T T T F
T F T F T F T T
T T T T T T F F
F |F |T T T F F F
F T T T T F T T
T F F T T T T F
T T T T T T T T

For A For B ForC,D For C,D For E For E For F For F
qg |r |(qgVvr) (@=n |p=9q9 |(p=71n |p=9q |[(q=71 |(p=q) |@G@s=7)
F F T T T F T F T T
F [T T T T T T T T F
T |F |F F T F F T F F
T[T T T T T F F F T
F|F [T T F T F F F T
F T [T T F T F T F F
T F F F T T T T T F
T | T T T T T T F T T




Exercise 1.4. Explain, without using a truth table, why (p V¢V r)A (—=pV =gV —r) is true when at
least one of p, ¢, and r is true and at least one is false, but is false when all three variables have the same
truth value.

Our answer:

The first proposition of the compound proposition is only true if there is at least one True value for p, q, or r. The
second proposition is only true when there is at least one False value because all truth values are negated.
Therefore if all three values are True or all three are False the compound proposition will be false.



Exercise 1.5. Show that (p — ¢) — r and p — (¢ — r) are not logically equivalent.

Our answer:
p q r =19 (g=71) p=qg=rp=@G=r)
T T T T T T T
T T F T F F F
T F T F T T T
T F F F T T T
F T T T T T T
F T F T F F T
F F T T T T T
F F F T T F T




Exercise 1.6. How many of the disjunctions pV —-qgVs,—=pV-rvVs,—pV-orV-as,-pVgV-as,qVrV
=8,qV —rV-os,—pV-oqgV-os,pVrVs, and pVrV-s can be made simultancously true by an assignment
of truth values to p, q. r, and s?

Note: Truth values to p, g, r, and s does not mean assigning all values to be True (i.e. p can be True while g, r,
and s can be False).

Our answer:
Answer: All 9 disjunctions can be made true simultaneously.

pv-QqVs [-pVArVsS|=pVarv=s |apvqv=s (QVIV=as (gQV-arv=s |[mpv-q VoS |pVIrVsS|pVvryva-s

gy pury quny quny gury pury pury gy RN R R R R R RO
|44 |[n|[7n|[n|A|[a][4]| 4[] |[T][T|O
A= n[A=a[n[n[Aa]n[n][4][=a]n][n]=
A4 |mn[{4d|[n|[4A|mn|4A|{n|{4d|7n|[4A]|n|4A|n|[4d][T|[n
Ty Uy qury quny qury purl) qury qury e N T R
a4 [=]a]a] a2 [=]a]4
n| A=A a4
A=A n[a[=a]a]a] a2 [=]a]4
Ty gury qury qury qury g I I I R e
A=A [=]a]a]A][n[=]a]4
| A[n[=a[A]A][A[a[=a]a]a] A2 ]4
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