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<Oets and their Contents

Set: A collection of t hmgs A setis denoted by

italicized capital [etters, c.g.,ﬂ, BC ...

Element: A “tdmg thatisin a set. An element is

dCHOth by itanazed lowercase lCtthS, C.g., X,y, oo

x € S means t

x & S means t

hat “xis an element of set S while

hat xis not an element of set S,

Empty set: The set that contains no elements. The

cmpty sctis denoted by 2,
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<Oets and their Contents

The contents of a set can be shown in two ways. The
firsc is the roster method, where each element of the
setis cxplicitly written out (the order of elements

does not matter) without duplicates. For example:
S=1{2,4,6,8}, or
7'=1{a,e i 0,ul

But what if the set has a hundred elements? Or what if

it has an infinice number of elements?
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<Oets and their Contents

The second way for showing the contents of a set is
the rule method, where a rule spcciﬁes the elements

of the set. For example:
S={x|xisevenand 2 <x <8}, or

I'=1{x|xisaleteer of the English alphabet and v is a
vowel (CXCluding the letter y)}
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«Examples

How would you write out the set (call it 4) ot all the

professors who teach business at CMU-Q)?

How would you write out the set (call it B) ot all

prime numbers less than §?
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»omparing Sets

Subset: ForanysetsSand 7,5 € 7'(Sisasubsetof 7)
if, and only if, for everyx € S,x € 7" In English, this just

means that everything isSisalsoin 7.

Proper Subset: Forany sets Sand 7,5 € 7'(Sisa
proper subset of 7) if, and only if, § € 7"and there
exists at least one x, such thatx € 7butx & §.

In English, this just means that S'is “contained” within
7. but there is at least one “extra’ thing in /.
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«Examples

Consider the following sets:

A=1{2,4,6,8},
B=1{4,6,21,
C=1{1,3},and

D={x|xisevenand 2 <x <8}.
Write out all cthe subsets of 5, labcling them B,, B,, etc.
IsBC(C? IsBcA? IsAcD? IsACD?
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+0et Operations

Set Intersection: For any sets Sand 7 there exists

the set SN 7' (the intersection of Sand 7), s

uch that

for any x,x €3N 7'it, and only itxeSandxe 7.
In English, the intersection is just the set of things that

Sand 7 have in common.

Set Disjointness: For any sets § and 7, Sand 7
are disj oint if, and only itSn7=a.In Engﬁsh, A)

and 7 are disj olnt just when they have abso)

nothing 1N cCommon.
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woetf Intersection

SnT
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+0et Operations

Set Union: For any sets § and 7’ there exists the
sct S U 7 (the union of Sand 7)), such that forany x;
x€SuTitand only itxeSorxe 7. In English,

the union is just the combination of the contents of

both Sand 7.

‘Basic Set Theory—Rational Choice—David Emmanuel Gray



oet Union
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«Examples

Consider the following sets:

A={2,4,6,8},
B=14,6,21,
C=1{1,3},and

D={x|xisevenand 2 <x <8}.

Write out the following sets: ANB,AUBBnC
BuCandAnD,AuD.
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+0et Operations

Set Complement: For any set S, there exists the
set.§ (the complement ot ), such that Sn §= &
and SU S= L In Enghsh, the Complement of §

1S just the collection of items 707 in .

Universal Set: For any set S, there exists a set U/ (the
universal set) for S, such that S € Uand Su S= U

In Englkish, the universal set for.S provides the context

for und-erstanding the items in S and outside of S,
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+oet Complement

)]

‘Basic Set Theory—Rational Choice—David Emmanuel Gray

14



«Examples

Let U/=1{1,2,3, 4,5} be the universal set for
F'={1,2,3}.Specity F'by the roster method.

Let U ={x|xisaletter of the English alphabet}
be the universal set for G=1{a, e, i, 0, u}. Specify

G by thC I’U.IC method.
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Next Class. ..

We will apply set theory, showing how to formalize
aspects of a decision problcm while putting this

information into a decision matrix.
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