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Questionl: Answer with TRUE or FALSE. (5M)

a) If 25is divisible by 5 then 40 is divisible by 7. ( F )

b) If the domain consists of all integers, then vh (n>>n) ( F )

c) If aset B contains 4 elements, then the number elements of P(B) is8. ( F )

d) S={x|xis apositive integer less than 100} is a set builder Notation of representation
ofsets. ( T )

e) Let A and B finite setsand f: A — B a functionthen |f(A)| <|A]l.( T )

Question 2 : Given the following compound propositions: (6 M)

(@):(Aq) -, (b):(p > 7rV(g > 1)

(i) Construct a truth table for the compound propositions (a) and (b).
(if) Are the compound propositions (a) and (b) logically equivalent?

(i):
Plag|r|pAaq| @A —>r |p>1 | gq=>1 | (p=2>1)V(g—T)
TIT|T] T T T T T
TITIF|] T F F F F
TIF|T| F T T T T
TIF|F| F T F T T
FIT|[T]| F T T T T
FIT|F| F T T F T
FIF|T]| F T T T T
FIF|F| F T T T T

(i1): Hence, from the truth table (a) and b are logically equivalent.




Question 3: (4 M)

Construct a combinatorial circuit using inverters, OR and AND gates that produces the output
(pv—r)A(mpv(gV —r) from the input bits p, gand r.

>L:;<'; »
—f ‘\ =) — —=F))
- :[ ) -
ot
" H\)—,—.‘y' __/ —p —r)
0 » g
Question 4: (3 M)

Let P(x) be the statement “X can speak Russian” and let Q(X) be the statement “X knows the
computer language C++.” Express the sentences in terms of P(x), Q(x), quantifiers, and
logical connectives. The domain for quantifiers consists of all students at your school.

a) There is a student at your school who can speak Russian but who doesn’t know C++,
Ix (P(x) A = Q(x))
b) Every student at your school either can speak Russian or knows C++.
vx (P(x) v Q(x))
d) No student at your school can speak Russian or knows C++.
—3x (P Vv Q%)) = Vx = (P(x) vQ(x))

Question 5: (5M)

Prove that if n is an integer and 7n + 4 is even, then n is even using a proof by contraposition.

Let p(n): 7n + 4 is even number and q(n): n is even,

An implication p — q is equivalent to its contrapositive -~ q — — p,

Suppose n is odd, and n = 2k + 1 for some integer k. Hence,
m+4=72k+1)+4=14k+7+4=14k+11=14k+10+1=2(7k+5)+1=2r+1

where r = 7k + 5 is an integer. Consequently, 7n + 4 is odd.

That is, if ~g ——p true, then p — q true, which proof that if 7n + 4 is even number, then n is

even number.



Question 6: (7T M)

LetA={2,4,7,10}, B={1,23,4,5and C={2,4}, withthe universal set
U=1{1,2,3,...,10}. Find:

a) A X C=

b) C? =

c)  BNC)UA=

dd AUBNC=

e) CN(B-C)=

f) P(C)=

9) [AUB|=

a) AxC={(22),(24),(42),(44),(72),(7,4),(10,2),(10,4)}
b) €2 =C xC ={(2,2),(2,4), (4,2), (4,4)}

¢) (BNC)UA=1{24}U{247,10} ={2,4,7,10} = A

d) AUBNC ={6,89}n {24} ={}

e) CU(B—C)=1{24}U{1,35}=1{1,23,451=B

f) P(C) = {0,{2},{4},{2,4}}

9) JAUB|=|A|+|B|—|AnNB|=4+5-2=7



