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1. Consider the set A: {I,{1}, {1, 2}, 2}. Among the following sentences, only one
is false. Circle the one false answer.

(u)  AcA

(b)  {1 ,  {1} }  c  A

(.) {2, {1, z}) g e

(d)  {1 ,2}  €  A

(.) The cardinality of the power set of A is 16.

@ Sivrcz. ?al 44

2. Consider the following atoms:

P :: The program outputs a value.
B :: The program enters an infinite loop.
,9 :: The output value is positive
7 :: The program is infected with a virus.

Which of the following formulas is a translation of the foilowing:

In order that the output aalue i,s pos'iti,ue and that the program i,s not
i,nfected with a u'irws, 'it'is sufficient that the program does not output a
ualue unless it enters an infini,te loop.

(u) ((s n -V) - (-P v B))

(b) ((-P ̂  B) * (s v Y))

(d) ((s v v) - (_'P ̂ B))

(.) (-(s v V) - (-P v B))

(f) None of the above answers.

( ( -Pv B)*  (s^. . 'Y))



A B C I
T T T T
T T F T
T F T T
T F F F
F T T F
F T F T
F F T F
F F F T

The truth table of a propositional formula
given by:

g (whose atoms are A, B and C) is

**( rA VBVC\

(AvrBvrc)

. -  (AvBv t(c\

Which of the following formulas

(u)  ( (AnB^-C)v(A^B^

is a CNF equivalent to g ?

-C)v (-An B A'.C))

(b)  ( ( - /^  B  ̂ -C)v( -AA-B^-C)  v  (A^  B  ̂ C) )

(d)  ( ( -1^  B AC) v  (A  ̂ -B A-- ,C)v (A  ̂  B^ -C))

( " )  ( (Av-BV- .C)  n  ( -Av Bv- ,C)  A( ,4v-Bv-C))

( f )  ( (Av Bv C)  A( -AvBv C)  n( -AV-BvC))

( . )  ( ( -Av Bv C)  A (Av -Bv -C)  n  (Av B v-C))



4. Which of the following statements are true ?

(1). If X is true, Y is false and, Z is false, then (X V (y A Z)) is true. /

(2). The two formul* (p -- q) and (-p * -q) are logically equivalent. X

(3). The two formulas (p A (q v r)) and ((p n q) v (p n r)) are logically equivalent.
( ). The formula (A * (-A V B)) is a tautology. X'

Circle the statement which is true

(u) (s) and (4)

(b) (1) only

(c) (a) only

(2) and (3)

(3) only

5.  Let  A,  Bbe twof in i tesets ,  / :A-- ,  Band g:B - -+,4twofunct ions.  Amongthe
following statements, oniy one is false. Circle the false statement.

(a) If g o f is injective, then / is injective "fr,rr''rc

(b) If g o f issurjective, then g is surjectiv. +4/'J'€

(.)

( f )

then f cannot be suriective lxl is the cardinality of X).

(d) If / is bijective then lAl : lBl

(e) If lAl > lBl, then / cannot be injective
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6. Let A, B, C be three subsets of a universal set Z. Using Boolean algebra opera-
tions' prove 

c \ (z n B) : (c . A)u (c \ B)

Rta rL.Q-q1 c'-x: cnx
Ao./ oo
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= c n (EuB\ b-V"A^
= C n Su-[) sivrce E=,q
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7.  Le t  / :R .x  R - -+RxR'be  de f ined by :  f (n , r1 : (2 r -A 'n ) '  Prove /  i sb i jec t i ve '
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8. Consider the following argument. Using any method we gave in class, verify if
the argument is vaiid or not. If it is not valid, give all values of the atoms which
faisify the argument.

(-R v P)
(Q*R)

(-(R---+ P) ++ P)
-(P ---+ Q)
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9. Use whatever methods you prefer from class to find a DNF equivalent to the

following formula:
( - (R+P)  * (8^ -P ) ) .
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10. You are on the island of knights and knaves. You encounter two individuals A
and B who say the following:

A: If there i,s not a hotel on the i,sland then B is a knaue.

B: There is a hotel on the island and at least one of us i,s a knaue.

Questions:

(i) Is it possible to determine the nature of A and B (knights or knaves)?
(ii) Is it possible to determine if there is a hotel on the island?
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9. You are on the island of knights and knaves. You encounter two individuals A

and B who say the following:

A: If there i,s not a hotel on the i,sland then B i,s a knaue.

B: There i,s a hotel on the zsland and at least one of us i,s a knaue.

Questions:

(i) Is it possible to determine the nature of A and B (knights or knaves)?

(ii) Is it possible to determine if there is a hotel,on the,island?

-A a l  ^ i t  o ' f f l" ]*!  
0='"V\^r 'n,e is\nofiJ"

Ury Sil rnbe\ic l+vtdr-o 'tttffiri ;= 8",,^"I;5*.--4

A'o

B:
(r \*ct"{ + (g k^^ore) )

(^t \c"sf oru- Wr..^q)

Ctut y 4

a t

'i
. r q

t\\<n*,{: t=

'n' B b'?|^tl

.= T .o-rr& ({n* B )

(-%2 " Llu*L
?,\ :-1 -.lJot*! i-q.

f . l

.'. /r \*r-tql
\

*) R \4t-"t-- T.

\+L+d -,"T. t+ B
\rni?ht ., J1,s,u.. B t1"okn TAT ={, B,^1-

\ r\A p0ac,b\e r 1i A c!- \lc + La'4. % lltt'xaq '

\$orirr B \ln ur-n , g,J-to r"l{rcst,b(r , sMce

E SyOVn T , "'n fl,vi s s ...b ccure- i vr^ Pvgs'ble 
''

) .. 1 %'V4^q'*". 13 aiteoV<F , .'u 
*1 ftl"f-l'T,

6 . u  A  t 4**l ry'"-Y '(/ J

t 
N${5 -rsNl-

F|ct*{ A

, 4_ \1Jy , .', fr H"f--t --)
I YtDt<{ = T) E ta'rqJ-ri = P-

$

&t l<r"t o\.e \/r,rru*'p 
'l

L"e,\^a-+a ilo{,0,0={ ButM, LLi,ntfnd,'.-Fqr,4

;-*-ffi1;\6rtT o B KfJ*U€, Vc l+of4


