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Question 1: [5 marks]

Let A={z|-10 <2z <10}, B={z| —15 <2 <8} and C = {z|2 < x < 15}. Let the
universe of discourse be U = Z, the set of integers. Determine each of the following sets:

Answer:

(a) (ANB)UC = {-10,-9,...,15}

(b) (AUB)NC = {2,3,...,10}

(€) (B—C)nA={-10,-9,...,1}

(d) (AnB)UC ={2,3,...,15}

() (C—A)UU=U
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Question 2: [5 marks]

(a) Consider the function f(z) = 20 — 42 from the set {—3,—2,—1,0,1,2,3} to the set
{-16,4,16,20,36}. Is it an injection? Is it a surjection? Explain your answer.

Answer:
The function is not an injection. For example, f(—3) = f(3) = —16. It is not a surjection because
36 is not an image under f.

(b) Is the function f(z) = 2z — 1 a bijection from the set of positive integers to the set
of positive integers? Explain your answer.

Answer:
No, because it is not onto. Indeed, none of the even integers is an image under f.

(c) What is the inverse of f(z) =5 — 22%/2?

Answer:

) = (6—y)/2)*®

(d) Let f(x) = 22/ + 2z +7 and g(z) = 3z + 4 be functions from the set of real numbers
to the set of real numbers. What is f o g7

Answer:
(3x+4)23 4+ 23v +4) +7

(e) For the functions defined in part (d), what is g o f7

Answer:
3(x?3 4+ 22 +7) + 4
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Question 3: [5 marks]

(a) Use the Euclidean algorithm to find gcd(2468, 8642).
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Answer:

8642
2468
1238
1230

ged (2468, 8642) = 2.

2468 x 3 + 1238
1238 x 1+ 1230
1230 x 1 + 8

8 x 153+ 6
6x1+2
2x34+0.

(b) Solve the congruence 3z = 5(mod 19). Show the steps leading to the solution. Give the

answer modulo 19.

Answer:

The inverse of 3 modulo 19 is 13. Multiplying both sides by 13 we get = 65(mod 19). Therefore

xr = 8.
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Find

(a) A2l (recall that A2l = A ® A, where ® denotes the Boolean product operation)

Question 4: [5 marks]

Let

A=

100
011 and B =
010

Answer:

1
AL =10
0

G )

=)
| I |

(b) BP v A (recall that Vv denotes the Boolean join operation)

Answer:

B v A=

—_ = =
—_ = =

—_ = =
e — |

(c) AANB (recall that A denotes the Boolean meet operation)

Answer:

ANB=

O = O

1
0
0

O = O
| I




