
 

warm Up Discuss Guidelines for Good
Mathematical Writing

Which suggestions do you
think are

most important

Propositionalcalcaft
Nothingtodowith differentialintegralalcala

How to build new sentences from existing
ones

Use logicalconnectives

Logical Connective Symbol Plain English

negation not

conjunction A and

disjunction V or inclusive

implication if then

biconditional if andonly if



Let P Q R stand for sentences

Ex P It is Friday
Q We're having fun in Math3345

P PNQ P Q etc

ONegation n means not

The negation P has the opposite truth value as P

So if P is true then P is false
if P is false then P is the

Summarize this in a truth table

p p

T F

F T

Ey What is C P Make another truth
table

P P l P
T F T

F T F



If P is the then P is false If P is
false then P is true So if P is the
Hen EP is the

Similarly if P is false then P is false

So P and P always have the

same truth value We say they are

logicallyequivalent and write

P l P
is logically equivalentto

Conjunction A means and

Pa Q is the exactly when both P and Q
are fine

P Q PAQ
T T T

T F F

F T F

F F F



Ex 2 is even and 3 is odd T

2 is even and 3 is even F

2 is odd and 3 is odd F

Observation N is commutative PAQ EQ AP

N is associative PA QAR IRAQ R

Proof bywords
truth table if time

Disjunction v means or inclusive

Pa Q is true exactly when attest one of
P or Q is true

P Q PVQ
T T T

T F T

F T T

F F F



Ex 2 is even on 3 is odd T

2 is even on 3 is even T

2 is odd or 3 is even F

Note P VQ Q U P

P V QUR E PV Q VR

How do the operations A V interact with

one another

Ey Let
p m is even

Q n is odd

Then
PAQ is mis een and n is odd

this becomes false it
myytpeg.qn.sn

odd



Im DeMorgan's Laws Let P and Q
be sentences Then

a Paa is logically equivalent to pv Q

b Pua is logically equivalent to Pr a

Proofoff

By truth table

P Q P NQ PAO P Q PV Q

T T T F F F F

T F F T F T T

F T T T T F T

F F F T T T T

So we see Pra P V Q



In words

We wish to show Pro always has the
same truth valve as P V Q

First suppose NQ is me Then Pro
is false so at least one of P o Q is

false

But this means at least one of Por Q
is true so P V Q y Ime

Next suppose Pr Q is false Then
PAQ is true so both P and Q are true

Now both P and Q will be false gP V Q is false as well
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B


