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Last time: Logic

ÅStatements and Truth Tables

ÅCombining Statements (not, and, or)

ÅConditionals

ÅLogical Equivalences, ŘŜaƻǊƎŀƴΩǎLaws

ÅContrapositive, Inverse, Converse of a 
statement



What is a proof?

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



Validity via Truth Table

Not a valid argument



Transitive Argument

LŦ L Ǝƻ ǘƻ ǘƘŜ ƳƻǾƛŜǎΣ ǘƘŜƴ L ǿƻƴΩǘ Řƻ ǿŜƭƭ ƻƴ 
ǘƻƳƻǊǊƻǿΩǎ ŜȄŀƳΦ

LŦ L ŘƻƴΩǘ Řƻ ǿŜƭƭ ƻƴ ǘƻƳƻǊǊƻǿΩǎ ŜȄŀƳΣ ǘƘŜƴ L ǿƛƭƭ 
fail the class.

Therefore, 

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



Failing or not?

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

Jim sits in the back row.

Therefore, Jim receives an F in CS 22.

Valid modus ponens argument.

Premise is false!



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 
ŀƴŘ 5Φ  / ǎŀȅǎ ά.ƻǘƘ ƻŦ ǳǎ ŀǊŜ ƪƴŀǾŜǎΦέ

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.

9 ǎŀȅǎΥ άC ƛǎ ŀ ƪƴŀǾŜΦέ

C ǎŀȅǎΥ ά9 ƛǎ ŀ ƪƴŀǾŜΦέ

How many knaves are there?



Argument Forms



Failing or not?

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

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


