MAT 1348 Midterm Ezam 2

Questions 1-6 are multiple choice. Enter the letter corresponding to each correct answer
in the appropriate box below.

Question | 1 2 3 >< 5 6

Answer C C E D '?7

1. The truth table of a compound proposition p with atomic propositions A, B, and C'is as
follows:

AIB|Cip
TIT|T|T|=
T|{T|F|F
T|F|T|F
T|F|F|T,
F|T|T|F
F|T|F|T €&
F|F|T|F
F|F|F|F

Only one of the following propositions is a disjunctive normal form of p — which one?

A.AVvBVC

B.(AVBVC)A(AV-BV-C)
(ANBAC)V(AN-BA-C)V(~AABA-C)

D.(AVBVCYA(AV-BV-C)A(=AV BV -C)

E.AANBAC

F. (AAN-BA-C)V (mAANBA-C)

2. Let A={0,1,{1},2,{1,3}}. What is the cardinality of the power set of A?
A.8 B. 16 @ 32 D. 64 E. 128 F. None of the above.

£\=5 |
7oy |= 2 =25 = 22
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. 3. Which of the following statements are true? / m

(i) If X is false, Y is false, and Z is true, then X — (Y V Z) is true. /

(ii) The compound propositions =(p — (¢ — —r)) and p A g A r are logically equivalent. v/
(iii) The compound proposition p — (—~¢ — —p) is a tautology. X
(iv) If the set of premises of an argument is consistent, then the argument is valid. X

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

@i) and (ii) F. only (ii)
() (pagac s TRE (prane al T)
/—\ (P> (g Y e T\if{ (? i< T amedk g7 ¢ ;‘:’FB
\{)0( \(F(ST\ ¢ @ v, ¢ \gTB
8 (P> ammp) e Figg (5 =T ok 237 T
P (pi=Ty &ieFpis )

4. On the Island of Knights and Knaves you meet two inhabitants A and B. Person A says:
“I am a knave only if B is a knave.” Only one of the following statements is true. Which

one?

(i) A is a knave and B is a knight.

(ii) A is a knight and B is a knave.

(iii) A and B are both knights.

(iv) A and B are both knaves.

(v) Ais a knight but it is impossible to determine what B is.
(vi) B is a knight but it is impossible to determine what A is.

A.G) B.G) C.(v D.(vj E.Gv) F. (i @mmoﬁm

!
. QA e A vat%(/\*‘ k =
"2\ B a Wi " P N W‘% '1? >ng = ?\ Y

P
N T /T\ <
A & AP 0 ! [ |
Ay Y 2 T T iT | <«
¥ T ¥ ¢
¥ T

\
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5. Let S = {0, {0}, {0, {0}}}. Only one of the following statements is false. Which one?

(PCS v
i)pes v

(iii) {0} c S v
(iv) {0,{0}} € S vV
(v) {0,{0}rcs v
(vi) {{0}}es X

A. (i) B.(v)  C.(v) ‘I'm E. (i) F. ()

6. Let A and B be finite sets, and f : A — B and g : B — A two functions. Which of the
following statements are true?
(i) If g o f is one-to-one, then f is one-to-one. /
(i) If g o f is onto, then f is onto. X
(iii) If |A| < |B|, then f can not be onto. V4
(iv) If f is a bijection, then g is also a bijection. ¥
(v) If |A| < |B|, then f can not be one-to-one. X

A. (i) and (ii) (1) and (iii) C. (ii) and (iv)  D. (ii) anq (v)  E.only (i)
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7. Let A, B, and C be subsets of the universal set U. Use properties of set operations and
set identities to show the following. You need not name the identities used.

A= (B-¢)

A-(B-C)=(ANB)U(ANC)

= Ao (B-¢)

= ,Xr(\ (EUE{B
= Ao (mue)
- (Anib\q(/&(\c\
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8. Define the following atomic propoéitions:

S: “Parking regulations are very strict.”

N: ”Parking regulations allow no exceptions.”
Q: " Parisians question parking regulations.”
M: ”Michel is the mayor of Paris.”

T: “Traffic in Paris is improved.”

Translate each of the following sentences into compound logical propositions using the
atomic propositions S, N, @, M, and T as defined above.

(a) Traffic in Paris will be improved only if Parisians do not question parking regulations.
T > ~Q

(b) For parking regulations to be very strict, it is sufficient that Michel be the mayor of
Paris.

M> 5

(c) For traffic in Paris to improve, it is necessary that parking regulations allow no
exceptions and that Michel be the mayor of Paris.

T%(MAM)

(d) If parking regulations are very strict but allow no exceptions, then Parisians do not
question them.

(5 AN > 1@
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9. Use any method you know to determine whether or not the argument below is valid. If
the argument is not valid, give a counterexample.

Q<R
—(RV ~P)
- (P~ (R—P))

- ~(Q — P) Qé—\-’@\' J

9 (QV »{?\ =z QAP v
- (’Péi“} [Q-%P\)\) 4
Q>P =& JyyY v

Q 1Q
R TR
|
|
Al
P R
X

s
// \
Y

R AP = (e>?) Y =P
N X

~Q %
| {

R R

Y Y
X X

Nie m%uwﬁw*‘ 1= vadadk |

AN
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10. Give an indirect proof of the following theorem.

If \Ti — 3n is an odd integer, then n is an even integer.
— WW

Y 3
Re wamst prose P > g w\‘zf\% avt inalaceck ?f"@qﬁ,‘

| .
Nece, T F b i atdh .
"
g
. 0
Aesuma. ~4:  wis odd " Newce w2\ far ket X D
\w‘wﬁv\ Y

e = (2 ) - (k) = U ALk -6k

T (s Ll

#

O
= A (QV}—WK'\\ = dwa
Gmee W = el | & F, P VNI TN Y AV } D
\‘&MC& (A &S WMQ(, ’\5 = _,.irP ‘

cl-uwp &
‘Iﬁwe{me P>4 o T
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11. Prove that the function F': R x R — R x R defined by

F(z,y) = (y,z +y)

is a bijection,
e wvnst dod T 1o one-lo-one Ancdk ondo.
To‘%@vow T e oue-to-onae | |
Sokee Ay (’(”é‘\t (Kap&z e R xR,
Suppose  Flx, ‘é‘\ - F (xz, \y\ .

le.

( I‘X\‘F“a( \'—'— (ﬂa;w X2'+/\$2/\‘
\ﬂf\e«/\ { ‘\A.'—'w %z
des)(u g,_
%bﬁawﬁm% - Yr ko Hu 2% o, gelds =k
Mouns ‘F(Ku(in\?-(:()(z'\éz,\ ‘\m\}&‘ﬁ% (Xu‘at\" (széb\/
O a0 F & Owu-do-one .
Tole any (a.b) ¢ RxR (eostonain), We wmst find
(x“&\ e xR (o&cw‘n\ et T:(xud\’ (a,b),
\LQ~ (%\X'\'B\: (Q‘b\ .

%(\Ji‘«\é ﬁ;%_;;:,b % L datann X=b-a, %zQ\V

Yos Floa, o) - (@) forall (a) € R x|
qs@mow{/\% Yot F e odo .

Since T = One-lo-one anol ondo, it 1o a bijechion .



