MAT1348 DISCRETE MATHEMATICS FOR COMPUTING

DGD 1

Q1. For each of the following sentences, determine whether it is a proposition or not. If it is a
proposition, what is its truth value? If it is not a proposition, explain.

Q2. For each sentence in Q1 that was deemed to be a proposition, write (in English) the nega-
tion of the proposition.

a. There are no black flies in Maine.

&1. Itis a proposition.
Truth value: F

G2 Negation: Tt is notthe case +hat there are ho blacK flies in Maine .

Another possible woy Jo ne3a+e.=
There is one ormore black Flies in Maine.
b. 2" > 100.
&1. It is not o proposition.

Explanation: Without Knewing what n is, the stafe ment does not have a fruth value.

1. N/A

c. 25> 100.

81l. Itisa proposiJrioV\.
Truth value: F

&2.- Negation: Tt is notthe case +hat 25> 100.
Ancther possible woyto negate: 2°<100.

c. A student in MAT1348 must get a mark of 40% or higher on the final exam in order to
pass the course.

&1. Itis a proposition.
Truth value: T

62.. Neaation: T1 is not the case that™ a student in MAT|Z48 mustget a mark of Ho7 or
gt higher on the §inal exam in orderto pass the coursg.

1



d. Do unicorns exist?

&1. T+ is not o proposition.
Explanation: Tt is not a declarative Statement (it's o question).

1. N/A

e. All unicorns have rainbow-coloured manes.
81l. Itis a proposihov\.

Truth value: [ (assuming the definition of “unicorn” includes oy unicorns and thete
are 1oy unicorns that-do ot have rainbow manes)

62 Negation: Tt is notthe case Hhat all unicorns  have fainloanscoloured yrangs.
Anotherpossible way 1o negate:
Thete exists at kast one unicorn that does not-have q rainbow -coloured mang..
Q3. Letp, g, and r be the following propositions:

p: Grizzly bears have been seen in the area.
¢ : Hiking is safe on the trail.
r: Berries are ripe along the trail.

Write each of the following compound propositions using the variables p, ¢, and r, and
appropriate logicajconnectives: q Not P

AN
a. If berries are ripe along the trail, then hiking is safe if and only if grizzly bears have
not been seen in the area.

Initiod Simpliﬁcah'onx iF r,then (q_ iFand Ohly i _710)

Final Answer: | ~—> (GF < 1p)

r P

b. Wipe along the trail and mea, then
hiking is not safe.

\noJr%,

Tnitiad Simplification: iF(C and p); then 1q

Final Answer ‘([‘/\19)——"'1% f




c. If grizzly bears have been seen in the area, then hiking is safe.

PR—

P T

Tnitial Simplification: 1F p,then s

Final Answer: [P "")Cb-’

d. Either hiking is safe or berries are ripe along the trail, but not both.

% o

Tritial Simplification: ei-f‘nerc‘, or r but not both

Final Answer

Q4. Construct a truth table for each of the following compound propositions and determine
whether it is a tautology, contradiction, or contingency:

a. pdp d. =(pVg) < (=p—q)
b. (p—=q)A(—p—q) e. p—(¢g—r)
c. =(pVa) e (-pAg)
al 4 0 D i Since pOp is alwwys F, it's a contradiction.
T F
F F
b)_p alp—al dpogl (prgN\Gpoq)
T T( T T T
TF| F T F
F T T T T
E el T |
AR R
Since :~P- %\) f\(”P'*‘ﬁ) IS Semetimes
T and somghimes T it's o Confingency.
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Q5. Which of the following pairs of propositions are logically equivalent? Verify your answer
with a truth table. For those which are not logically equivalent, give all counterexamples.

a. A@ Band —(A < B)

b. p—cand -pVec

c. ((@@y)A-(zVy))and (p< —p).
d. A— Band B — A.

e. 7(PVQVR)and =PV —-Q V —R.
f. 2(PVvQV R)and -P AN —=Q A -R.
g. (A— B)and AN -B.

Q2 2. A BJADR|AB | WACB) (AGB)< I(AIR)  The biconditionl stakment
TT|F | T F T\ _— #eBer1(A0p
TF|T|F | T T |7 Baraufology.
FT| T | F T T -~ GOB=TACE)
FF|lF T F T

Q3 B 9 c|poc|7pVe| pogerlpvy
rhl L 1 \\__-The biconditional statement
’Fl _:_ I {_ _'r pc) = Gpvois a fsz'ology
FIFl T || T T P = TpVe

08 0% u|xou| svylrogrian | p o] fxegnrpon]elpon
TT71| F|T ) - F /7
TTF| 7 1 F T
TFT| T | T F F T
TFEFF| F F F F T
FTT| F | T F F T
FTFl T | T F F T
FET|I T | T F F T
FRFF| F F F \T

o /’ \\4

rTqab'conm’j\'on [ statement L T

(®YAIVY) = PP

IS a-fautology = &, (;z@%}/\"l@l Y = Pt

@2 d) A B| A—B [B>A |(A-B)o(8 ~>A) A—B is not logically equivadint 1o B>A

TT T T T Countefexampes:
TF| F T § Whon A=T,B=F, B*B)e(B-A) s F
FTl T F F whon A=F,B=T, (B*B)(B-A) s F
FF T T F
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TFT F T F F T
TFEF F T F F T
FTT F T F B | |T
FTF F T F F T]
FFT F T F F T
FFF T T F T T
, \ . 7 '
(VAR is o1 [ogically equv. 0 1PVIEVIR  (les@)
exartise. give the.6 counierexamples 1S atautology
Q2 A B ~1(A>8) AN I(A-B)© Amb Y "I(P\/&WS)E': 7PA1aNIR
» Tf T T T
11::' ]}:—‘ IE ]l;:: I‘ , \ . | L] e eala n\
x_ 7(A>B) e ANB s a fauttlogy & T1(A-B)= A8,

Q6. Considering Q5 f and g, write the negation of each of the following propositions in English.

a. You are at least 12 years ochi, or you are taller than 5 fee;, or you have a golden ticket).
v —Y VY x
a b c

Negation. 7(avbvc) = qaA1b Aric

You awe less than 12 years old and youare <5 feet+all, and you do net have
o golden ficket:

b. In order for you to ride the roller coaster, it is necessary that you are at least 12 years
old, or you are taller than 5 feet, or you have a golden ticket.

o You can ridethe roller coaster. g avbve from Qea)

Wbsays P>q  Negahon: -1(p-q)=pAng
or p—>avhbvc T(paravbic) = pATaAIbArC

Negafio: Youcan ride the roller coaster; and youare < |2 years old, and vou
3 are£5 feetall, and gou corot have.a go\du\\l’f\cmt A

*bonus: write the converse of Q6b as well as the contrapositive, and each of their
respective negations.



