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Answer all the questions

1)

a.

Find the validity of the following arguments.

i.  Each autumn either I visit my family, or | take a road trip and take off
some time from work. | visit my family only if | do not take off time
from work. Therefore, if | take off time from work, then | take a road
trip.

ii. If the prime interest rate goes up, then unemployment goes down and
prices go up. However, unemployment goes down only if the prime
interest rate goes up. Therefore, if prices do not go up, then
unemployment does not go down.

Write the following statements in propositional logic. Are there logically
equivalent pairs of statements?

i.  If Mary likes hockey, then she likes swimming and skating.
ii. If Mary likes skating, then she likes swimming and hockey.

iii. If Mary dislikes skating or dislikes swimming, then she dislikes
hockey.

Let Z indicate the set of all integers and R the set of real numbers.

Which of the following quantified predicates are true? Find counter examples
for predicates that are false.

Find the negation of these quantified predicates.

. Vye€Z IXxEZ x+ 3y=4
i Ix>0,Vy>0,x-y<x

i, yez, VxezZ x+y=15

Simplify the following using propositional algebra. Specify all the steps of
derivation.

L (xay) V(xa ) V(—xXAY)V(—Xa )

L (—pvaaVv -0

oooooooooooooo

(6 marks)

(6 marks)

(9 marks)

(4 marks)
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3)
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Given the universal set U ={1, 2, 3,4,5,6, 7, 8,9, 10} and sets A = {2, 4}, (8 marks)
B={1,2,8}and C={1, 2,5, 6, 10}, find each of the following.

i. AXB

ii. P(B)-P(BNC)

ii. (AxC)-(AxA)

iv. PAuBUCQ)

Determine the size of the following sets. Specify all the intermediate steps. (6 marks)
i. {SeP({123}):n(S)>2}

i. {SeP{1,2,3}):Sn{12}+ 0}

Identify whether the following definitions represent a function. If it is a (6 marks)
function, determine whether it is injective, surjective, or bijective?

i h:N® = N where hisgivenby h(x,y,z) =x+y—z
ii. g:R — R where g is defined by,

1
vx+1

g(x) =

il f: 22 - N where f is defined by £ (x,¥) = x* + 2y?

Consider a function g which is an invertible function from B to C and h (5 marks)
which is also an invertible function from A to B. Prove that the inverse of

(g © h)isgiven by (g - nl=ht.g4t

Suppose a function f has the domain {a, b, c, d}, codomain {1, 2, 3, 4} (5 marks)
and rule {(a,2), (b,1), (c,4), (d,3)}. The function g has the domain

{1,2,3,4}, codomain {p, q, r} and rule {(1, p), (2, 9), (3, 1), (4, p)}.

Findg © f.
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b. Which of the following relations are symmetric, antisymmetric or neither? (9 marks)

Support your answer with relevant examples.

i.  Therelation R onset A= {2, 3, 5, 7} is defined by the rule,
R={(x,y) EAXA:x+yiseven}

ii. The relation R on the set Z is defined by the rule,
R={(x,y) EZXZ:xy+yiseven}

. R={(x,y)€ZxZ:X*+Yisodd}

c. A relation can be denoted by xRy, where X is an element from set X and 'y (6 marks)
is an element from set Y.

Show that the relation R on Z X Z defined by, (p, qQ)R(r, s) if and only if

p +s=q+risanequivalence relation.
d. Suppose there are two relations defined on set A as R and S. If both the (5 marks)

relations are reflexive, what can you say about the reflexive relation on
RNS and RUS?

a. For the relations R; and R2 defined on A = {1, 2, 3 ,4}, construct the (8 marks)
graph and the adjacency matrix.

Rl = {(111)1 (213)1 (312)! (411)’ (4!4)}
R2={(1,1), (2,2), (3,3), (4,4), (1,3), (3,1), (1,4), (2,4)}

b. Write the postorder traversal of the following tree. (7 marks)
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c. Find the minimum spanning trees of the graph using the Kruskal’s (10 marks)
method. What is the minimum weight? Explain the important steps used
to derive your answer.
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