
 Professor Hamlin
Agenda Darth
1 Review
2 Sets

vocab

builder notation

setoperations union intersection complement
difference

Reffended conditionals
originalcontrapositive inverse converse 1

Double implication
negate condition x y My

Extended Quantifiers

Negating quantifiers
Nested quantifier

Exercises
1 Given the following conditional identifythese
variants if I am sleepy then I hap
a If I'm notsleepy then I don't nap

ax ny inverse
b If I don'tnap then I'm not sleepy

my contrapositive
c if I nap then I am sleepy and if I'msleepy Inap

iffe doubleimplication



2 Tarski World state if the following are true false
if falseprovide counterexample

XFY 4 3 2

choose
a y circles Squarely

n

y that Rightofy x y
works F 6,7 don't have sqrightof
x y them

same b x y circle x nsquarely isAboreyHyfor ally True

Sfofar what xly z etc have been has
been confusing

X Yellow x

is a pet a student an object

Need a way of defining what is as well
as talking about groups ingeneral

Ietfunordered
Set arcollection or group of unique items

1 2,3 or a b c b a c

1,23 a b c

Notation note 1,23,4 1,2 3,4 4,4
these two are equivalent but it is bad form to
have an objectshowup more than once



Commonsets

empty setw no items

2 22 2 1,0 1,2 integers
sets can beinfinitely large

IN IN 0,1 2,3 natural numbers
sometimes excluded

R 2,0 11 2 Real numbers

Setynmboffis either or of asset
used to denote set membership

EZ in the integers

IN not in the natural s

These are both boolean statements either true or false
Exercise True or false
1 OER T 4 2.562 F

2 I IN T 5 5 EIN T

3 0t F 6 IT IR F



setbuildernotation.li
sting out items or if there is no easy pattern
like the reals is hard Solution Set builder
notation

A EEN 3 x 5
ummmm s E

AThe set of in the natural numbers sutthat
is greater or equalto three and less

than orequal to five

The construction is

A c 88 rigor song f e

if the predicate is T x is in the set A
F is not in the set A

51800students Cool x
The set of all students in 51800 who are

cool
Exercise

1 List all items in this set
A EZZI 1 52 absolute value
4 3 2 1 0 1 2 3 4

2 Write w set builder notation
B sternest In and



B EIYI.im 944YImod7 oINc40
3 2 E YEZ 4 43

Vennf I visually representing sets
universe largerset eg all
things inthe universe studentsset
at NEV

universe

Examples v all shapers Q squares
H shaded shapes

1 V
H

3 4 1 2 3
s 6 7

7 4,5

Note just because an area exists doesn't mean
it has items in it



Setoperations.ee

Logic operators NOT AND Ok
for

Set operators complement intersection union Effc n U

Complement A A EU A
All x in universe sit is not in A

A B
V

Union AUB EU EAV EB

All x in universe sit int of in B

A B
U U U for union

Rather like or

AUB BUA

Intersection A AB EU XEA XEB
A in universe sit in A and inB

A B Rather like and

AAB BAA



Difference A B EU CEA CX B

all items in one set not the otherordermaterse
A B B A

A B
V

A B

SymmetricDifference AAB EU EZAUB CA MB

all items in one set or other not both XOR
EA EB EAAB

A B
V F F F

F T T
T F T
T T F

Exercise Shade areas for Venn diagram
cliff

EUB C Order ofop
PNAXO

B P.comp.int syncliff
Union

c

afford Aschne
B

B



Setrelationships xsyixzy.tn y.x y xcy
27

Disjoint set A B are disjoint if no item is

ty in both sets OR AMB 3 0
U

A B

Subset A is subset of B if All items in A are also
in B

A B EA EB
U

B if x in A then in B
A

AEA a set is asubset
of itself

Set Equality A B if A is subset of B and B
is subset of A

AR B have same items
AEB BEA A B

x y
Strict Proper Subset

3 includes
23 doesnot include 3

same for sets want to say set is strictly smaller

AEB Amightequal B
A CB B has items A does not



ACB All items in A also in B AEB

AND B contains an item notinA B A

U

A

vs C

Note.CN yyseeE.cwithsetsonbothsd
Ise A 1 3,5 73 B c22 1 4103

6 42,4 6,83
1 SEE T 4 CEB wrong notation
2 ACB T 5 BC AVE 83 F B has 9
3 BE B T 6 E Es 8,93T

Notedetoooisalwaystrtt.CA

Othererminology

Cardinality number of unique items in set
a

A cardinalityof set A a

E A 1,23,43 B C 03
1A 4 IBI 0 101 1

Sets can contain items that are other sets
21,23



D 1,23 3,43 1,2 3,433 F ER 223

D 1931433 IE 1 151 2
G 313,2133 161 1

Powerset The setofset thatcanbemac.ie
with original set

A 1,23 PCA 13,223 1,23

Another way to think about it so

PCA
I 2

F F
F T 223
T F 13
T T 1,23

Exercise A 1 5,73
1 A 3 2 PCA 1 8

3
53
5,73
13

1,73
1,53

TTT 31 5,73


