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( Chapter 2

Mathematical Preliminaries

2.1 Basic Concepts

Throughout this book, we will assume that you know the following mathe-
matical concepts:

1. A set is a collection of well-defined objects. Examples are (i) the set of
all Dutch Olympic Gold Medallists, (ii) the set of all pubs in Ottawa,
and (iii) the set of all even natural numbers.

2. The set of natural numbers is N = {0,1,2,3,...}.

3. The set of integers is Z = {...,-3,-2,-1,0,1,2,3,.. o

4. The set of rational numbers is Q = {m/n: m € Z,n € Z,n # 0}.
9. The set of real numbers is denoted by R.

6. The empty set is the set that does not contain any element. This set
is denoted by 0.

7. If A and B are sets, then A is a subset of B, written as A C B, if every
element of A is also an element of B. For example, the set of even
natural numbers is a subset of the set of all natural numbers. Every
set A is a subset of itself, i.e., A C A. The empty set is a subset of
every set A, ie., # C A. We say that A is a proper subset of B, written
as AC B,if AC Band A # B.
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