What We Have lL.earned So Far about
the SEMANTICS of Propositional Logic

How to evaluate a
formula relative to

OW Can we

ONE Valuation
fevaluate a formula
V ll) relative to ALL

valuations?.~



How MANY Valuations Functions?
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With one
atomic
proposition,
there are two
possible

valuations.
o

r‘}/\/i’ch two
atomic
propositions,
there are four
possible
valuations.
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rrWith three
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propositions,
there are 2/3=8
possible
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With n atomic
propositions,
there are 2An
possible
valuations.
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Evaluating One Formula
Relative to Al.L. Valuations

> AN (p — q) — q

o O
oS O
S = O
S = O




Evaluating One Formula
Relative to Al.L. Valuations

> N (p — q) — gq
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Evaluating One Formula
Relative to Al.L. Valuations

> N (p — q) — q
1 1 1 1 1
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o 0 0 1 1
o 0 0 1 0




Evaluating One Formula
Relative to Al.L. Valuations

N (p — q))
1 1 1 1 1
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Evaluating One Formula
Relative to Al.L. Valuations

> AN (p — q) —
1 1 1 1 1
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r 0 1 0 0
o 0 0 1 1
o 0 0 1 0

- Sometimes true




(lassification of Formulas

The
expression
Ve
means that ¢ is true
relative to ONE valuation.
Instead, the expression

@ Those that are never true (contradiction):

p/\(—lp),...

@ Those that can be true (satisfiable): =
means that ¢ is true
(—p)Vag,... relative to ALL
valuations.

@ Those that are always true (valid, tautology):

(pAN(Pp—q)) —q,...

If the formula ¢ is valid, we write = ¢



