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To receive credit you MUST SHOW ALL YOUR WORK.

1. (10 pts) Show that (p — 7) A (g — 7) is logically equivalent with {p V g) — 7. _
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2. (15 pts) Consider the relation R on the set of all integers Z defined by
(z,y) € Rifand onlyif (z —y=00rz—y=1lorz—y=-1}.

Answer “Yes” or “No” (2 pts) and briefly justify (1 pt). Correct answer with wrong justification receives only 1 pt.

(b) Is R symmetric?
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(a) Is I reflexive?
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(c)Is R antisymmetuc'?
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(e) Is R an equivalence relation on Z?




5. (8 pts) Let P(m,n) the statement “m divides n”, where the domain for both variables consists of all positive
integers. (By “m divides n® we mean that n = km for some integer k.) Determine the truth value of each of the
following. No justification needed, just the answer will be graded.
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6. (14 pts QDecide whethelgs possibld or not to cover each of the following with standard 2 x 1 dominoes. Justify

your answer.

(a) (7 pts} A 3 x 4 checkerboard with two opposite corners removed. QGQ
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(b) (7 pts) A 4 x 4 checkerboard with two opposite corners removed. o
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7. (10 pts) On the island of Smullyan there are two types of inhabitafits, knights,“who alway% tell the truth, and
knaves, who always lie. You are on this island and meet two inhabitants A and B. A says “I am a knave or B is a
knight” and B says nothing. Determine, if possible, what are A and B. Briefly describe your reasoning.
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3. (8 pts) Write, in simple English, the negation of each of the following statements. Using logical connec-
tors/quantifiers as an intermediate step may help. Do not start with a negation like “It is not true that ...”

(a) If John is enrolled at FIU then he has an FIU e-mail account.
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(b) There is a problem in this exam that nobody in the class will solve correctly.

Qi‘t&»%\ sklwed o Lo watlen a5
Ip Fx SC,p) wheee s&o
S(‘L

rro(atws Ou HLS EXCLun,
8

\gan.U-L 5 M 0‘5&&

m % &c:(\ves rl‘“LleU* f

2 Q‘}faQ‘\ 5N
MJ& 'ngpr)‘%: ¥ w(#\sc«hr)\ = \;:P 314_,(1 r‘)

ts) Suppose A and B are brbitrary sets. 1R l@”( -— {.BQ e
(a) (8 pts) Show that A — (A~ B) = A B. &3’; o exd ("'é?ﬂ“ é‘jolu.(%' vy o Q[Qilcatd(«\.o
e\ US?\Q A\i\),_. A{\E W {oue Wil Sc'%)t it OD{‘NJ’[*«[
A (MDY = A/\(M\B) AA(A U&B = An (A mﬂ“‘
&Mw o

(M"\)U(l‘r/\%\ = ,@ro(ma,\ = AND

LY I"K/ < |fi
Sol&;&( mrﬂ,‘:g Ly (=t L( .SU(&VQA L\j 5L.Owg—|a Fea Apt&(p(l’ t(iic&.gs}o._!

Qemm WUl S€

(b) (8 pts) Prove or disprove: If P(A) € P(B) then A C B.
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8. (16 pts) Determine if each of the following statements is True or False. No justification needed, just the answer
will be graded.

(a) The contrapositive of p — g is =p - —g. %[&Q e Q’“‘”{M f%:k\pe S '12 — ”’F

(b) For any set A, § C A. Tewe
(c} For any set A, § € A. 'T:a[&:,

(d) For any two sets Aand B, Ax B=Bx A Fgfce
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(f) The set S = {n? | n € N} is countable. (1-(\4,9_,

(g) The set of irrational numbers in the interval (0, 1) is countable. ('\:&t[bg

(h) The function f(z} = z? + 1 is a bijection from R to R.
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9. Chaose ONE: :
(a) (10 pts) Prove or disprove: The sum of a rational number with an irrational number is irrational.

(b) (14 pts) Show that the set of infinite bit strings is uncountable.
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