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Question 1 (8 marks) Using Fuclid’s algorithm, determine if the following rational numbers are in reduced
form. If not, write own their reduced forms. Show your working.
179
1. =g

288
2. 468

Question 2 (12 marks) Argue why the following statements hold.

1. n(2n+1)(4n+ 1) =0 (mod 3)

2. /3 is not a rational number.

Question 3 (10 marks) Let A ={1,2,3,4}, B = {3,4,5,6}. Show the following sets by enumeration:

~

Az |z € Az e B and 2|25}
2. P(A—- B)

3. {X| X CAand|X|=2}
4. {X|XCAandle X}

5. {X|XCAand XNB#0D}

Question 4 (10 marks) Let U, A, B,C be as indicated in the diagram below:

.
8

U

We’ve shown a proof of the first distributive law AN (BUC) = (ANB)U(ANC) in Lecture 4. Here is
the second distributive law:
AUu(BNC)=(AUB)N(AUCQC)

1. Shade the area of AU (BNC) in the venn diagram.

2. Give a proof using the similar arqguments in Lecture 4.



Question 5 (9 marks) Let A = {0,1,{2,3,4}}, B=0, C = {1,5}, D = C x N. Which of the following

are true and which are false?
o [AUC|=|A|+|C|-]ANC].
e ANC=C-{5,2}.
e NCD.
e ANC—-C=0.
e ANC=C.
What are the cardinalities of the following sets?
e P(P(B)).
e AxC.
e AxD.
o (C°.

Question 6 (10 marks) Let A, B be sets. Show the following is true

PANB)CP(AUB).

Question 7 (16 marks) For each of the following binary relations, determine whether they are reflexive,
symmetric, antisymmetric or transitive. Show your arguments.

e Ry = {(x,y) € P?| x is an ancestor of y}, where P is a set of people.
e Ry ={(X,Y)eP(A)? | X CY and X # Y}, where A is a non-empty set.



