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Discrete Mathematics for Computing - MAT 1348 B

Midterm Examination
16 February 2012

Instructor: Laura Dumitrescu

Instructions:

This is an 80-minute closed-book exam; no notes are allowed. Calculators (without graphing or
programming function) are allowed, but not needed.

The exam consists of 11 questions on 10 pages. Page 10 is for additional work. Please do not
detach it.

Questions 1-6 are multiple-choice. You must enter the letter corresponding to each correct
answer in the table preceding Question 1. No partial marks will be given for other work.

Questions 7-11 are long-answer. You must clearly show all relevant steps in your solution to
receive full marks. Clearly indicate the final answer.

Be sure to read carefully and follow the instructions for the individual problems.
For rough work, you may use the back pages. Do not use scrap paper of your own.
Use proper mathematical notation and terminology.

If you require clarification, raise your hand.

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

Question | 1 2 3 4 ) 6

Answer | 1) % F E) F 6

1. The truth table of a compound proposition p with atomic propositions A, B, and Cis as

follows:
A|B|C|p
TITEIT|F
TITI¥ | F
TIEITLET %
T|F|F [T =
FPITITI|F¥F
F|T|F|F
FIF|T|F
FIPirt ™

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

A. (AAN=BA-C)V (mAN-BA-C)

B. -AVvV-BV-C
C.(AV-BVC)A(AV-BV-C)A(mAV BV =C)
(DY(AA-BAC)V(AA=BA=C)V (=AA=BA=C)
E. -~ AAN-BA-C

F. (AA-BAC)V(AAN-BA-C)

9. Let S and T be finite sets with |S| = 2 and |T| = 5. What is the cardinality of the
power set of S x 17

A. 512 @1024 C. 4 D. 10 E. 16 F. 32
1SaT) = \S| |7\
\?(5 KT) \ = Z 1o

2 s=/Ao

i

N

Ao 2t
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3. Which of the following statements are true?

(i) The compound propositions =((a — b) — ¢) and a AbA —c are logically equivalent.

(iii) If the set of premises of an argument is inconsistent, then the argument is valid.

F

7 (ii) The compound proposition (a — b) = bis a tautology.

-

T (iv) If X is false, Y is true, and Z is false, then X AY — Z is true.

A. only (iii) B. only (iv) C. only (i) D. only (ii) E. (ii) and (iv)
@(iii) and (iv)
V) '7((a;>£,)~> ¢) = 1 k) v(‘,\)v:: A 7(—va)vc> =1(aab ve)z la vk Ao
[ S ab| @bk w)y o A G i tmeennichut | thar
e Hain .. AHo i Foudro HaoatanC T
E@ M) S KAY ia F,Wum XAYSZ & T

A
A4
474

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

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

A. (v) @(iii) C. (i) D. (vi) E. (iv) F. (ii)
P Ch ooy @ ‘zv&'g***“ v f ThYia kmcoy(&‘\
& ,\z,.?x , 41\9 g

vl amd '\fﬁﬂ\z need do have o
IS

AV (Lu.CH\ «\m&.ua

Se :
o i Acnd B e hells

i T | KV\LSC&Q ‘
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5. Let S = {1,{2}, {1,2},0}. Which of the following statements are true?

() (0} € S lob & pot o cliwent oS

@) {0 CS 44 » not on ehmed oS

(i) {1,{2}} €S [, 42%y & not en ent 24 S

(iV) {L{LQ}}QS %4\& amd J\’\ Z,L( on Laof'& Q,Qbmu&\ #g

(v) {1,2} C S 2 W ofF an bmed M S
(vi) The cardinality of the power set of S is8 |Sl=4 amd re

e e T B

A. (ii) and (iv) B. only (vi) C. (i) and (i)
D. (iv) and (vi)  E. (i) and (v) @only (iv)

P(s)|=2*-

I

6. Which of the following arguments (rules of inference) are invalid?

a—b a—b aVb
(i) —b (i) —a (i) —aVe
R b SbVe
aVb aVb a—b
(iv) —b (v) —aVc (vi) ma—c
“bAc b=

A. only (vi) Q(u and ( C. (i) and (v)  D. (iii) and (vi)  E. (ii) and (iv)

(‘t) \ICLM ( Qeodwr “:‘Q-Q,ngv)
0*\ vaaeié
L““\ walid ( 'Ro_:s%r{x&,(m)
() volbid CDK%W&NQ anaﬂa\h‘m>
C") ‘W\\[O&fé ‘
Vi) vald

gUEEE N
la - e

vallid k H Bdead /XKU‘Bﬁi tm
.l »e gt

w—=b =1k =a (m&«az?«sg\%ueB
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Q k< )7. Let X, Y, and Z be subsets of the universal set U. Use properties of set operations and
2 Y’m set identities to show the following. You need not name the identities used.

X ~FaB=HaruX-2

X-(VaZ)=X a(Ya2Z) Ap
= X C\(Yu—g) Ag
‘(X DY>U(XHZS AL
= (XX o (X-2)
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@ 8. Define the following atomic propositions:

T: “The tiger hides.”

S: "The hunt is finished soon.”

D: "The tiger is killed.”

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

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

(a) For the hunt to be finished soon, it is necessary that the tiger be killed or the hunter
be eaten by the tiger.

(b) The tiger hides only if the hunt is happening at night.

T — N

Lﬁ

(c) For the hunt to be finished soon, it is necessary and sufficient that the hunt be
happening at night and the hunter be eaten by the tiger.

Ip S« N AH

(d) If the tiger hides or the hunt is not happening at night, then (the hunt is not finished
soon unless the hunter is eaten by the tiger).

i&E T« N ——»(’1¥‘\—~>“15>
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e
B k) 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.

H -(C A —B) Z ;
HJ_‘. B+ —(C = B) Cowdnuck o tawtb  Rawe fm
Ha Rk e A My A s A

c -(B — A)

“\@,/\—1%) = 18 v B v

- »R) =B ‘l(C-wB)}v(”l%ﬂx@-»&}
B e R > IL A—z—_@:/\ T evR)) v 8 /\>Q1evﬁ§}

S A v(aare) = A e C aqiz\c,\ﬂﬁ?) v (18 AGevE )
S B A E“Q@é@\ =T vms/\('zcwﬁ))
/\ =ik A Gevb) -
e B
\ \
als lls)
Tev® v Tev

) # %
1 A
/N | ®

e B
S

gimc,q_ XX ex’\)skg A ng«%b)c( o_ckve. \bojf,\‘ xc/u\ Q)),aUJW\@N\ﬁT ®
ot wellid .

(burnkirexampls = A & T B F ok 0

Sfﬂw A Hp amd My o WL Tl O F)

(‘}&-U\u:wx

%
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@ 10. Let n be an integer. Give an indirect proof of the following theorem.

If n? + 2n + 3 is an odd integer, then n is an even integer.

?ah\mjviomﬁl oo elelar -
& G P EP YR
g L “n o even™

\malinndk WO% o Aegue ’110; towe  amd pheve ‘WFLAJVWP,

Agww\‘z_ %\ W WA Bon\c\ T lerne exint & keZ Aracdn %o*
n= 2k«

Then |
o At D = (D_\&-'(!\)&ﬂ' Z(Zkﬂ) ¥3
= bkt t bt 3
- W e e n g
| = 2(2R%r 4Kk t3)
Berobe o= 2k Lak+n €2 et ke
1B S, wlezean = 2w  emd hemer Tp o e

&

0y Mu meakbwmokical  mldien o hagudol A0 oo mot
t::& W‘:'\**S S Mot g Wﬁ\ma& vorde k@ 8b
gy A ywal Aw&%@
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@ 11. Ts the function F : Z x Z — Z x Z defined by
F(z,y) = (-2y,z + )

(a) one-to-one?
(b) onto?
(c) a bijection?

Fully justify your answer.

CO\\ F o ene Yo owe \4- : %G«J C?Q\\‘a.\\ e XY sl ({“3&36‘2*2‘
‘L} F(”L\;H'i) o FC’QZ\‘AZ} L ames ¢ (1\\\}&> “-(?(2,\}9,5 W taue
F&, ‘\&(\ = T2, ‘})aﬁ wmeonS (—’Z‘A‘ S *3\5 * 2%9_3 12’4’5(25
= TR A el

kY, = Xo k).

% Therdew Cx“éi\ oy 39

F A #ane - bo_owne

L) F s odo o, g eveny @by edxZ | e -quabion
‘ sy iy bos ok Gk e hbion (s
=

b @by eZxZ onbitanily fued Tlewm aeZ wid o
Conandin - wa%H(G(LB . Tlem Gz%\mg)a@(b\ and Ao
v,?a al oA 33_ sz

’Cfg ’;L) il \o+-a,
Tole ok QUULOl L@ [ Themn Cq\lL>"<'l\‘)eZ "Z. He‘d@/\/é)?)

Ho  eguetion Fougd =0 hoy M0 xeludtens  (ae
Zx2 (=t d oz awdl 5"’%42)‘

i

%D, F b et endo,

\ CC/) LN _(!L_E:E a (/a'tdee)h\of\ S\wer F V\D(' @V\‘LO
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