Negating Expressions

PWe useDeMViorgan's laws to negate conjurctionsarnd
digunctiors:
<=(pva) I-pw-q
<=(pwa) J-pv-q

PArdto regate quantifiers we use the following:
<=UxXP(X) 1 6x-P(x)
<=0xP(X) ] ux=P(x)

P For exarrple, wesinplify: —=(6x P(x)w UuxQ(x) )
<a(OXP(X)wuxQ(x)) T -0xP(X) v-0xQ(X)
<J -6xP(X) v-UuxQ(x) J ux=P(x) vOx-Q(x)

P Conrpare first and last expressiors if P(x) mears “x
isadictator” and Q(x) mears “x is free”

Sets

Setsarecollectionsof abjects.

Theaobjects inaset arecalled itsdamernts. If ais
anelement of set A,wewriteaO A

A set canbe described in two ways:
Explicitly, by ligingitselements within curly braces:
{abcd ¢
{Rd e gh, Albany, Austin, ..., Sacramento}
{1, 2,3, Albert Einstein, North Pole 4, 5}
With set builder notation
{x] x> 10}
{p| pisprimeand pisone morethan a multipleof 4}
{a| aisasubsetof {1, 2, 3} }
Naetheneed for auniverse of discoursewhen using
sd builder notéion

The Empty Set

Thereisa unigue set which contairs no elements
It'scalled the ampty st
It isdenoted by “1”

.or“{}”

It is adeceptively inportant set. Don't forget
ebout it!

It’' sthe set analogueof the number “0”

Cardinality of a Set

The cardinality of aset is simply the number of
denentsof that st
For afinite set with nelements, the cardinality of
thatset isn
| f aset does not have afinite nunber of elements,
thenwe sy it isof infinitecardinality
Wewill seelater tha some infinities are bi gger than
dhers

Wederote the cardirality of aset Sby |§
Whet isfi[?
0




Equality of Sets

Subsets

Two setsareequal if they have exactly the same
elements

Notethat this impliesthat if two sets are equal,
then the have the same card inality

Thus, the following pairsare not equal:
{L{2}}0{{1.2
20{2}
{xIx =40{2

IfAand Bare two sts, threnwecall A a subsat of

B if every element of A isalso anelement of B
ATBo (x0 A6 x0 B)

Wewritt AT B

IfAF B, but AO B thenwe canwriteAd Bto
derotethet A isa proper ubsst of B

Let S={1,23} T={1,234
U={0,12 3 V={y|yisaninteger <4}

Whichof the sets above are subsets of which other
sts? Can yousuggest a niceway to picture these
subset relationships?

ThePower St

The power st of aset Aisthe st of all subsetsof A

Thepowe st isa et all of whose elenentsare
al s=ts
Find the power set of each of the following:

{1}

{a b}
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