Rules of Inference
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+ examples on showing that two sets are equal
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Rules of Inference

* Provide justification of the steps used to show
that a conclusion follows a set of hypotheses.

» Each uses a fautology as its basis.

 E.g.
The law of detachment or Modus ponens
P
p—=9
~.q

(Based on (pA(p—q)) — q)
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Rules of Inference

Addition . Modus tollens

Simplification Hypothetical
syllogism

Conjunction Disjunction
: syllogism

Modus ponen Resolution
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Valid Arguments

* An argument is called valid if whenever all the
hypotheses are true, the conclusion is also true.

Showing that F{sFVA SRS S EES6R s true.
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Example (rosen Ex. 6, P.67)
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Example (rosen Ex. 7, P.67)
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Example (rosen Ex. 8, P.67)
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Example (rosen Ex. 11, P.69)
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Rules of Inference:
Quantified Statements

Universal Instantiation VXP(x)

. P(c)
P(c) for an arbitrary c

- VXP(X)

Existential Instantiation IxP(x)

". P(c) for some element c
P(c) for some element ¢

. IxP(x)

Universal Generalization

Existential Generalization
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Example (Rosen Ex. 13, P.71)
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Showing that 2 sets are equal

1. Use set builder notation + logical equivalences
2. Use series of set identities (for example )Q

Distributive Laws |A~(BUC) = (A~B)U(ARC) 4
AU(BAC) = (AUB)~(AUC)

De Morgan’s Laws AuB=AnNB
ﬁ =AUB
Absorption Laws |AU(ANB) = A
AN(AUB) = A

3. Build membership tables
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Example (rosen Ex. 11, P.125) Example (rosen Ex. 12, P.125)

Prove the second De Morgan’s law, AnB ='AUB Prove the first distributive law,
An(BUC) = (AnB)U(ANC)
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Example (rosen Ex. 14, P.126)

Use series of_set_ideﬂtities to show that
AuU(BNC) = (CuUB)NA
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