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Questions 1-4 are multiple choice. Enter the letter correspondmg to each correct answer
in the approprlate box below. .

Question | 1 | 2 3| 4

‘Answer E | D A | A

[2pt.'s] 1. Which of the followmg statements are false?

(i) The compound proposition (@ — b) V a is a tautology /
(ii) The compound propositions a — —b and b — —a. are logically equivalent. v/

(iii) If a is false, b is false, and c is true, then (a A b) V ¢ is true. /
(iv) The compound propositions —(a — —b) and a A b are logically equivalent, v
(v) If the set of premises of an argument is inconsistent, then the argument is valid. - v

A. only (iii) B. only (iv) C.only (i)  D. (ii) and (v)
@ none F. only (ii) | |
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4. Below, let A and B be finite sets, and f: A — B a function. Furthermore let
[2pts] g: R+ — R* be a function defined by g(z) =2*+3. .

Which of the following statements are true?

(i) If |A| < |B|, then f can not be one-to-one. X
(i) If |A| = | B|, then f is a bijection. X

(i) If f is onto, then |4| > |Bl. ./

(iv) g is one-to one. /

(v). g is onto.

. @> (iii) and (i | B (_i).and'(iii) + C. (ii) and (ili) ~ D. (ii) and (iv)
E. (iv) and (v) F. (ii) apd (v) )

In each of the following five questions, write your final answer in the answer box.
Show your work below the answer box to receive partial marks.

5. Let A and B be finite sets with |A| = 3. If the cardlnallty of the power set of Ax B
[2pts] - is 4096, what is the cardinality of B? At - 2\0 210 ll-" ‘

1B| = Lt

Qaxe] = 2T o M el 0
JAlml=121AD
}\1’:)\3()(



[2pts]

[3pts]
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8. Define the followmg atomlc proposmons

" H: “The tlger hldes

F: "The hunt is ﬁmshed soon.”

E: ”The hunter is eaten by the tiger.”
N: “The hunt is happening at night.”

Translate the following sentence mto a compound pxoposmon (parentheses are there to
help you): .

(The tiger does not hide or the hanter 18 eaten by the tzger) only if (the hunt is happenmg
at night and is not finished soon).

Compound prooosition: @ H vV E \ | = (LA F\

9. Let P be the compound proposition —(=z A y) < (z A —y). Below is a complete truth
tree for P Answer the questions about P in the answer box below.

~(mz Ay) & (T A -y)

=(mzANy) -z Ay
gAYy —(zA-y)

| |
. Y
r oz P

-Give a DNF for P:

Pis a contradlctlon ( circle): . YES .
If NO glve a counterexample : X=T \ A& »‘7{: Gk X= T‘ { “&3 ‘
Pisa tautology (circle):  YES NO ‘

If NO, give a counterexample: XLT =1 . Amol Xf"’*" “"‘w ‘i‘
| \Zg |

(xAg) v (x A
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11. Let n be an intege_r.‘_ Give an indirect proof of the following theorem. -

[5pts] If n® +4n — 1 is-odd, then n is even.
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Questions 1-4 are multiple choice. Enter féhe letter corresponding to each correct answer
in the appropriate box below. E , '

| Question | 1 2 | 3 | 4

Answer ’F (\b A C

[2pts] -~ 1. Let S '———’{av, b, {a, 0}, {D}}. Which of the following statements are false? |

@) {a, {03} s

(i) {a,d} s X

(i) {a,0} €5/

(iv) {a,0}CS X

Wres v -

A.only (iv)  B. (i) and (iv) = C. only (v) D. only (iii)

E. (il) and (v) @ii) and (iv)
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[2pts] 4. Which of the following arguments (rules of inference) are invalid?

a—b a—b - aVd
(1) :b_‘a .(11) _._i.ba X (_111) :ab\\//c? \/ |
aVb aVb o va — b
W, ey Mg

A. (i) and (i) B. () and (v) (C.\ii) and (3}) - D. (i) (v), and (vi)
E. only (v) F. (1) and (v) - o |

In each of the following five questions, write your final answer in the answer box.
Show your work below the answer boz to receive partial marks. ' '

5. The truth table of a compound proposition P with atomic proposit-ioris z, y, and z is
shown below. Give a disjunctive normal form of P. You do not need to simplify your
[2pts] answer.

ol
F—-

| | | | 3| | | ) o

e I
e

SIS TS ST TS

DNF.ofP‘; (X/\%./\g—\\/ {X/\%/\ﬂ%\\/.(k/\wg/\ “‘a;‘%\ |
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8. On the Island of Knights and Knaves we mieet two inhabitants A and B. Person A says:
- [2pts] - “Bis a knave if and only if I am a knave.” What is person B?

Answérr Bisa | E/ﬁ M}ﬁ&%ﬂ%

Dy "Aote o Lc,w%{;@@, . o ? g g e ,_,(?
C s o Kudged, e

g
A sage 1 g © P TR

[2pts] 9. Define the following atomic propositions:

H: “The tigevr hides.”

F:-”The hunt is finished soon.” 4
E: "The hunter is eaten by the tiger.”
N: “The hunt is happening at night.”

Translate the follSWing sentence into a compound proposition (parentheses are there to
help you): ’ '

( The hunt is finished soon and the hunter is not eaten by the tiger) only if (the tiger hides
or the hunt is happening at night). ‘

- Compound éroposiiion.' (F /\ /\EB ”“~> ( H V M)
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f ~11. Let n be an integer. Give an indirect proof of the following theorem.
[5pts] - Ifn?—2n+3 is odd, then n is even.
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