FH Graubiinden
Tourism, Mathematics, Thomas Borer

Exercises 1 —2023/24

Exercises 1 Number sets

N, Z, Q, R, set operations

Objectives

- know the definition and elements of natural numbers, integers, rational numbers, and real numbers.
- know and understand what a set, an element of a set, an empty set, a subset, an intersection, a union, and a set

difference are.
- be able to perform basic set operations.

Problems
1.1 Decide whether each statement is true or false:
a) 4eN b) % el 0) V2eQ
d) V9eN e) VoeQ f) V9 eR
g) 1.67854 € Q h) 1.67854 € Q i) NcZ
1) ZcQ k) QcR 1) R\Z=N
1.2 Determine the following sets:
a) Z\N b) ZUN 9] ZNN
d) QNR\Q) e) QUR\Q) f) (Q\Z)NN
1.3 Look at the sets A, B, and C:
A = Set of all cities of the world
B = Set of all European cities
C = Set of all coastal cities of the world
Find at least five elements of the following sets:
a) BnC b) B\C
c) C\B d) A\(BUCQC)
1.4 Decide which statements are true or false. Put a mark into the corresponding box.
In each problem a) to c), exactly one statement is true.
a) [ Nuz=0Q
r Q\Z=N
r QNR=Q
[ z\N=f1,2,3, .
b) A = Set of all cities of the world
B = Set of all European cities
r ANB=A
|— AUB=B
[ Bea
|— BcA
c) (see next page)
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c) Assume that x is a rational number. Therefore, it can be concluded that x is ...

.. areal number.

.. an integer.

.. a fraction where both numerator and denominator are natural numbers.

T

.. a natural number.
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Answers
1.1 a) true b) true c) false
d) true e) true f) true
g) true h) true 1) true
7 true k) true D false
1.2 a) Z\N={0,-1,-2,-3, ...}
b) ZUN=Z
c) ZNN=N

d) QNR\Q) = {;
€) QUR\Q) =R
f) @Q@\Z)NN={}

1.3 a) B n C = {Lisbon, Copenhagen, Barcelona, Naples, Stockholm, ...}
b) B\ C = {London, Paris, Madrid, Berlin, Rome, ...}
c) C\ B = {Tokyo, San Francisco, Sydney, Rio de Janeiro, Cape Town, ...}
d) A\ (B U C) = {Chicago, Mexico City, Nairobi, Beijing, Bogota, ...}
1.4 a) 3 statement
b) 4™ statement
c) 1% statement
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