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Last time: Logic

A Statements and Truth Tables

A Combining Statements (not, and, or)

A Conditionals

A Logical Equivalences, R S a 2 NJFawsy Q &

A Contrapositive, Inverse, Converse of a
statement




What Is a proof?

A logicalargument that demonstrates the truth
of a statement assuming the truth of some
known axioms.



Validity via Truth Table
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Not a valid argument



Transitive Argument
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fail the class.

Therefore,

If | go to the movies, then | will fail the class.



Failing or not?

If Jim sits in the back row, then Jim recelves an F
in CS22. Premise Is false!

Jim sits In the back row.
Therefore, Jim receives an F in CS 22.

Valid modus ponens argument.



Logical Lie Detector

During spring break, you visit an island inhabited by
two types of individuals: knights and knaves.

Knights always tell the truth

Knaves always lie.

At the airport, you meet two natives, A and B.
A says: Both of us are knights.

B says: A Is a knave.

What are A and B?



Logical Lie Detector

During spring break, you visit an island inhabited
by two types of individuals: knights and
knaves.

Knights always tell the truth

Knaves always lie.

You step In a taxi and meet two more natives, C,
YR 5@ [ alea da. 2uK

What are C and D?



Logical Lie Detector

During spring break, you visit an island inhabited by
two types of individuals: knights and knaves.

Knights always tell the truth
Knaves always lie.

You arrive at your hotel and two natives, E and F,
greet you at the door.
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C aleéeay a9 Aa | 1yl @S oé
How many knaves are there?



Argument Forms

Modus Ponens p—q Elimination a. pvyg b. pvg
P ~q ~p
. q P . q
Modus Tollens p—q Transitivity p—q
~q q—>r
-p p—r
Generalization a. p b. ¢ Proof by pVvgq
pV g . pVq Division into Cases p—r
Specialization a. pAg b. pAg q—r
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Conjunction p Contradiction Rule ~p = C
q P
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Failing or not?

If Jim sits in the back row, then Jim recelves an F
In CS22.

All students who sit in the back row receive an F
In CS22.



