Math 143
Addendum to Section 6:  Some classical tautologies
A tautology is a boolean expression which is true for ALL assignments of truth values to its variables.  
Laws of logic can be expressed as tautologies.  Below are some tautologies of classical logic.  You should be able to verify the "truthiness" of these forms using truth tables.
Tautology





Name






1. ~~x ↔ x




double negative elimination

2. ~(x 
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 ~x)




law of non-contradiction
3. x 
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 ~x




law of the excluded middle

4. (x 
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 (x → y)) → y


modus ponens
5. (~y 
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 (x → y)) → ~x


modus tollens

6. ~(x 
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 y) ↔ (~x 
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 ~y)

DeMorgan's law
7. ~(x 
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 y) ↔ (~x 
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 ~y) 

DeMorgan's law
8. x → x




law of identity

9. ((x → y)
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(y → z)) → (x → z)
hypothetical syllogism

10. (x → y) ↔ (~x 
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 y)

material implication


_1346054273.unknown

_1346054529.unknown

