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[2] 1. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning.

True False
,@/ O  If (pAq) — ris false, then ¢ is true.

)

b) /@ O  If =(p — q) is true, then ¢ — p is true.
) O /@ It is possible for a statement and its negation to both be true.
)

ﬁ (O The sentence “UVic is on an island.” is a statement.

[3] 2. Use the laws of logic and known logical equivalences to show that (p V q) A =(p A —q) is

logically equivalent to q. dov'o&

(pvg) A1 (pA79,) & (pvo) A(pV 4)  (De Morgan, **\pg
& (pa-p)vy  (dismibwiiy)

& 9 (idanh?y)

P> (g A v)
[3] 3. Consider the statement “If it is snowing, then it is cold outside and it is cloudy.” Write the

contrapositive, converse, and negation of this statement as sentences in straightforward
English. You do not need to provide any reasoning.

(a) Contrapositive: "'(q/\\f)—%" P & ("U‘V" r) = p
(£ 1 it wor cold or wot clovdy then W+ §s por gnowfh9.
(b) Converse: [ gvvr) = P |
F & ic cold omd Clouwdy, fhawn iF is Snowing.
(¢) Negation: [P"’(%’W)] % [—"pv(a,,/w)] =] p A (‘Do‘v -1‘,)
shaked in a wic Wow:

14 ¢ hot cold or wot cloudy, buf i snowing .
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[2] 4. Give a counterexample to show that the following argument is invalid. Briefly explain
your reasoning.

—p—q poth  p=0, =1, v=|
qVvr
f.‘r—>ﬁq on,”) ?,_l ) l[':|, vy = |

make the Pu,w\'\QS tvue oawnd Hw ‘
lugdn falte, maling the avgument mvalid,

ton |
(‘jW‘ ovly weeded o give oae Cow\kfcxaw\plc)

[3] 5. Use rules of inference and known logical equivalences to show the argument below is
valid.

—q =T
b a . ( . .
_or Lok of possible parhs. Heve 18 one:
=
mod-M

ha follens
~q= b P’é‘(} fom— P ¢ valid!

pa‘to‘, ar _..—-,,9
ar . .
—_ P

P

[2] 6. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning.

True False
(a) O 2/ The law of distributivity is one of the rules of inference.

(b) O /@’ If s; = sy then the truth table columns for s; and sy are the same.

(c) O & 1If apremise in a logical argument is false, then the argument
is invalid.

(d) /@/ O (pVq) Ar is logically equivalent to 7 A (q V p).



