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Introduction |

We've already implictly dealt with setx (integers, %; rationals ((})
ete. ) but here we will develop more fully the definitions, properties
and operations of sets.

Drefunrtion
A zet i an unordered collection of (unigue) chjects

Set= are fundamental disorete structures that form the basis of
more complex discrete structures like graphs.

(ontrast this definition with the one in the book [compare bag,
medlti sef, tnples, etc)

Deefonition

Intreductson |

The ohjects in a et are called slements or members of 2 set. A set
is said o comtain its elements.

Fecall the notation: for a set A, an clement o owe wnite
e A

if A comtains © and
¥ A

othersise.

Latex notation: bim, \meghin.

Terminology |

Dhefenstion

Two sets, A and /T are ageal if they contain the same elements. In
this case we write A - [5.

Example

{2,357} {L27,5) since a st is mnordered.

Aleo, {235 7} 2,23, 15 7] since 2 ==t comtains maigue
clements.

However, 2,5, 7} # [2,3}.

Terminology |l

A multi-==t is a set where you spedfy the number of ooourrences of
each element- {my - @y, Mz @y, ..., My - ae | is 3 set where my
oooars @y times, mz ocours @z times, etc.

Mote in (5 (Databases), we distinguish:

= 2 =rt i w0 repetition
= a bag is a set wath repetition

Terminology 11|

We've already seen set builder notation:
(3 x| [z EpAalxr — 2k for some k€ X))

should be read () is the set that comtains all © sich that x is am
integer and = is even.

A set is defimed in intension, when you give its set builder notation.

0 - fx|{zecE) Az <H))

A set & defined in extension, when you epumerate all the elements.

0,2, 6.8}




Venn Dhagram
Examgh:

A =et can also be represented graphically using a Vienn diagram

I/ _"'>(f'/_
l'\-‘\_ - '...E .'

Fgune. Wenn Lhagram

More Terminology & MNotation |

A set that has no clements is referred to a5 the empty st or poil
set and is demoted @

A singleton set is a set that has only one element. We usually
write {a}. Note the difforent: brackets indicate that the object is a
srt while o withowt brackets is an alement.

The subtle difference also exists with the empty set: that s

L L

The first is a set, the second is a set containing a seb

More Terminology & MNotation |

nﬁ III
A & said to ke 3 subset of I amd we wriie

AC I

if and only if every element of A is alo an dement of /1§

That is, we have an eqguivalence:

ACH ¢ ¥e(ze A — 1€ H)

More Terminology & Motation (I

Theorem
For any ==t 5,

= B S and
L L

[ Theorem 1, page E1.)

The proof is in the book—mnote that it s an ecellent example of a
vacuous proof!

Latew: notation: empbyset, \subset, \subseteq.

More Terminology & Motation IV

Definiti

A zet A that is a subset of /T is called a proper swheet if A J 11
That &, there is some element = © 1T sach that = F A. In this case
wer wnte A O N oor to be oven more definibe v wribs

AC H

Example

Let A {2). Let -~ {x| iz < 100} A [z is prime) ). Then
AC |

Latex notation: '\ subsctneq.

More Terminology & Motation V

L= can be elements of other sets

Example

(W, {a}. {B}. {a, b))
and

f 1243

are sets with seis for elemesnts




More Terminology & MNotation VI

Definiti

K there are exactly n distinct clements in a ==t 5, with r a

monnegative integer, we sy that S is a finite set and the
cardimality of & is n. Notationally, we write

5~ m

Deefinsiti

A zet that & not finite & said to be infanite.

More Terminology & MNotation VI

Example
Recall the set i {x | (x < 100) A {x is prime)}, its cardinality is

LI

empky et
W -0

The sets M, 7. (), B are all infinite.

Prowing Equivalence |

You may be asked to show that a set is a subset, proper subset or

equal to amother set. To do this, use the eguivalence discussed
beefioine-

ACH <% ¥r[ze A —x e M)

To show that A C /7 it & enoagh to show that for an arbitrary
(norspeafic) element £, = € A implies that = is also in 3. Any
proof method could be used.

To show that A ¢ [T you must show that A is a subset of T past
as hefore. But you must also show that

lxl{z € ) Az ¢ A))

FNimally, to show two sets egual, it & enowgh to show (medh like an
equivalence) that A C 1f and I C A independently

Proving Equivalence |l

Logically speaking this is showing the following quantified
siabements:

(Mrixrea—xe H)) A (Volxe B — x £ A))

We'll =22 an example laber.

The Power Set |

Definiti

The power sef of a set 5, denoted TS} & the ==t of all subset= of
5.

Example
Let A — {a,b.¢] then the power set is

PIS) (B {a}, (B), [=), (o, B}, {a, <}, (B, e}, [a, 0,5} )

Mote that the empty set and the set itself are always clements of
the power set. This folloss from Theorem | (Rosen, piil).

The Power Set

The power set is a fundamental combinatorial object useful when
considering all possible combinations of dements of a set.

Fact
Let & be a set sach that | 5] — n, then

[Pl - 2




