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10Revewf
one thing we learned landlord bit.ly 5002 lecture q
one question

Demorgan's
7 PVQ P Q

Logic statement
declarativeTruth table I PVI truth value

T T
Lagine operatorsF Eat V

FF

7

Negation



All Bostonians love Dunkin

negation It is not the case that all Bostonians love Dunkin

All Bostonians hate Dunkin XXX

At least one Bostonian doesn't love Dunkin

either or
logical V

English thing or thing 2 thing thing2 or both

either or thing thing not both

logical XOR

shortcut

P Q Pr a VC Pna

by actinition
I P I
T T
T F T F

F T T F

F F F T



IlImplitations
V N T is all we need

is shortut

is shortcut If then

P Q p implies q
If P thenq

PWHL Boston has a team

5 bet on championship truth value needs
P Boston wins to respect the original
Q Laney gets

7.50 statement

P a lfbostonwins.lanygets 7.50

RQPE.TTT
T F F Boston wins someone didn't pay
F T

FF F

EIBoston.my
othemxlaney

P Q n TP R



we get cake if it's my birthday If it's mybday
P we get cake

then weget tala
Q its my birthday

P Q Q

I
T T

T F
I no cake on mybdayFE T

lifandonyi.fi's Q I P Q A P

I PEQQII.RS
QEP

T T T
T F F T F

F F

E F F T T

express in logic v 7

I PI look at False outcomes
T T T then negate
TF

p n na P Q F

I P n Q negation

p V TQ demagan's



ipraf definition of
implication

If in then in m if

if and only if P only if Q P if
3g In IFP thank

P Q

Q P



2Prediiatelog.ch
not quite a logic statement

2 3 what is definition

Bostonians love Dunkin Quantity

Predicate is a generalization
not a logic statement no truth value

P x 1 3

PAY 4 3 4 IT
raves

Turn a predicate into a logic statement

1 Definition plug in a a value

P x 1 3

P 2 2 1 3

P 5 5 1 3

2 Quantifiers

for all
the universe

there exists

to know



universe integers
x for all integers

x 1 3 logic statements
x P X But False

x there exists an integer

x 1 3
logic statements

x P X True

75250
LICANTS

P only if Q

p Q

Q P

Isidearests
If P then Q P Q

P if Q Q P

P it andonlyif Q P Q



P only it Q

You can access the
fwebsitemyitgatypaidthef.ee

I
PII 4T Pongita

T T

T F F P Q

F T T E
F F T

0000
P Q I PrQ

I P Q

T T T
T F F T
F T T F

FF T T



P Q f P then Q Q if Q

Q P If Q then P P it Q

johnnydaniel

x Karate x n johnny x

x johnny x Karate

quantifiers on left
V N 7 on logic statement the false twelfalse

johnny
x xx

Esperson

Johnny the
person nesting

johnny
nelFalse



x karate x everyone studies
karate

x Karate x johnny x

everyone studies
karate

and fights johnny

x karate x it is not the case

6
may'rates

Someone exists who

doesn't study karate



13LogisalEquivalena.co
Logic 1 mar r n

Logic 2 am am

simpler
fewer operators
easier to prat

P Q it and only if theyhave the same

truth valves for 211 possible inputs

How do we prove it

truth table ex proved Demagan's law
PUT Q E PNG

laws of logical equivalence handout

To make a proof

apply are law at a time

make one change to logic statement

repeat until two statements match

whichlawunent.WS
sometimes we hit a dead end ok

keep end goal in mind
take tiny steps



IAsamplingoftaws.TDemoryan.es
PV Q MQ

PATQ
7 Pra

Definition of implication P Q I PVQ

Definition of Xor P Q PAQ V PA Q

Associative Pr QUR E PVA VR

Distributive PA QUR Pra PAR

Identity PAT P PVF P

Complement P A P E F

P V P E T

PAQ R E P TOUR

start PAQ R P Q TPvQ

PNG VR 11 detn of implication

PV a UR 11 Demory

P TQ VR 11 Associative

P QUR 11 defn of implication



Pn C PV Q P VQ

start 7 Pr Tpr 705

7 pump Anna distro

7 F V para complement

Pana Identity
p V77 Q Demory
P V Q dable complement

Identity law P AT P

I PUF P

EEE
F T F F F

M



Implication P Q If PithenQ
Q if P

I P I PI
T T T F T

T F F F F
F T T

F F T F F

P Q PUQ by actintion of

impiliation

PAQ R PNG VR
free

7

p Q

TPV Q

Pra use Demays

TPV Q maybe not Demay



universe the integers

Pay ty
0

P 3 3 3 3 0

y Play
there exists an integer such that

for all integers y Xty 0

logic statement
truth value False

Sexy x
y

o

x y sexy
logic statement
truth value True



theonlyppl johnny fights are ppl
who karate

I fat F
T F F

johnny a
karate x

F T T

F F T


