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Set A is a subste of set B if every element of 4 is also an element of B, and
we write ACB. For instance, the set of negative integers {-1,-2,-3,-4,.....} isa
subset of the set of integers. The set of positive integers {1,2,3.4......} (the natural
numbers) is also a subset of the set of integers.

Question: Are the integers a subset of the rational numbers?

The empty st, or null set, is the set that contains no elements. The symbol & is used to
represent the empty set. The set of people who have run a 2-minute mile is the empty set.

The set of natural number less than 6 is {1,2,3,4,5}. This is an example of a finite set;
all the elements of the set can be listed. The set of all natural number is an example of an
infinite set. There is no largest natural number, so all the elements of the set of natural
numbers cannot be listed.

Sets are often written using set-builder notation. Set-builder notation can be used to
describe almost any set, but it is especially useful when writing infinite sets. For instance,
the set.

{2n|n € natural numbers}

is read as "the set of elements 2n suchthat n is a natural number." By replacing n with
each of the natural numbers, this becomes the set of positive enven integers: {2,4,6,8,....}.

The set of real numbers greater than 2 is written

{X|x >2,x e real numbers}

and is read "the set of x such that x is greater than 2 and x is an element of the real
mumbers."

Much of the work we do in this text uses the real numbers. Whith ths in mind, we will
frequently write, for instance, {X|x >2, x € real numbers} in a shortened form as {x|x >2},
where we assume that x is a real number.

Use Set-Builder Notation

List the four smallest elements in {n’jne natural numbers}.

Solution

Because we want the four smallest elements, we choose the four smallest natural
numbers. Thus n= 1, 2, 3 and 4. Therefore, the four smallest elements of the set
{n’|n e natural numbers} are 1, 8, 27, and 64.

Union and Intersection of Sets

Just as operations such as addition and multiplication are performed on real num-
bers, operations are performed on sets. Two operations performed on sets are union
and intersection. The union of two sets A and B is the set of elements that belong to A or to
B, or to both A and B.
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