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1.

(a).

Which of the following sentences are propositions? For those that are propositions, state the
truth value where it can be determined.

(i). Kandy is a city in Sri Lanka.

i), c4+4=09.

i). 3x 5= 16.

(iv). Close the door.
). Is 17 a prime number?
)

i). Every even integer greater than 2 is the sum of two primes.
[6 Marks]

. Let the domain of discourse be the set of all students at UCSC. Let

C(x) : “x has taken a course in databases”,
L(z) : “z owns a laptop”,
F(z,y) : “x and y are friends”.
Express each of the following statements using quantifiers, predicates and logical connectives.
(i). Every student at UCSC has taken a course in databases.
i). There is a student who owns a laptop but has not taken a course in databases.

)
(iii). Every student who owns a laptop has a friend who owns a laptop.
)

(iv). No student is a friend of every student.
[8 Marks]
. Express the negation of the statement
Ja vy (P(z,y) A =Q(z,y))
so that no negation immediately precedes a quantifier.
[4 Marks]|

. Using rules of inference, show that the premises

“Every student in this class has a UCSC email account” and “Some student in this
class has not activated their account”

imply the conclusion
“Someone who has a UCSC email account has not activated it.”

State the rule of inference used at every step.
[7 Marks]

(Total: 25 marks)
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2.

(a).

Let U ={1,2,3,...,12} and let
A={zrxel:ziseven}, B={xeclU:3|z}, C={recl:xisprime}.

Compute each of the following in roster form.

(i). AnB
(ii). AuC
(iii). B—C
(iv). Ae B
(v). AUB
[10 Marks]
. Let A and B be sets. Prove that
ACB ifandonlyif AUB=B.
[7 Marks]|
. Let A and B be subsets of a universal set /. Using set identities, show that
[(ANB)U(ANB)]JU(ANB) = AUB.
Name the identity used at every step.
[8 Marks]|

(Total: 25 marks)

. Let f be a function from a set A to a set B. Define what it means for f to be

(i). one-to-one (injective);
(ii). onto (surjective); and
(iii). a bijection.
[5 Marks]

. For each of the following functions, determine whether it is one-to-one and whether it is onto.

Justify your answer in each case, giving an explicit counterexample or omitted codomain
value wherever a property fails.
(i). f:Z — Z defined by f(n) =3n —5.
(ii). g: ZT — Z7 defined by g(n) = [n/2].
x+3
x—2

(iii). h: R\ {2} = R\ {1} defined by h(x) =
[10 Marks]

. Find the inverse of the function h given in part (b)(iii), and verify that h=!(h(x)) = z for all

xz € R\ {2}.
[6 Marks]|
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.Let f: A— Band g: B — C be functions. Prove that if g o f is one-to-one then f is

one-to-one. Give an example to show that g need not be one-to-one.
[4 Marks]

(Total: 25 marks)

. Define a binary relation from a set A to a set B. Let A = {1,2,3} and B = {a,b}. Give an

example of a relation from A to B that is not the graph of a function from A to B, and state

clearly why it is not.
[5 Marks]

. Let R be the relation on the set of integers Z defined by a Rb if and only if 5 | (a — b).

(i). Prove that R is reflexive, symmetric and transitive.

(ii). State whether R is antisymmetric, justifying your answer.
[8 Marks]

. Let A=1{1,2,3,4} and

R=1{(1,2),(2,2),(2,3),(3,1),(3,4),(4,4)}

be a relation on A. Compute R? and R3. Hence determine whether R is transitive, giving a

specific ordered pair to justify your conclusion.
[6 Marks]

. Answer the following.

(i). Find the quotient and the remainder obtained when —137 is divided by 12, using the

division algorithm.
[2 Marks]

(ii). Use the Euclidean algorithm to find ged(462,1071), showing every division step.
[4 Marks]

(Total: 25 marks)

End of Sample Paper 2

Page 4 of 4



