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2. Predicate logic
2.3. Proof theory of predicate logic

Als je sneller wilt spelen kun je wel harder lopen maar in weze
bepaalt de bal de snelheid van het spel.
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A slide from lecture 10:

Analogy N and V

elimination introduction
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A slide from lecture 10:

Analogy VvV and 4

elimination introduction
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Example.

JzP(x), VaVy(P(z) — Q(y)) - VyQ(y)

Proof. ..



Why fresh variables

Example.

JxP(z), Vz(P(z) = Q(z)) F YyQ(y)

‘Proof’. ..



2.3.2. Quantifier equivalences

Is
VaVyep 4+ VyVzo

valid?

Is
(Vzg) A (Vayp) A Vo (o A i)

valid?

Is
(Vxo) Ay = Va(d A )

valid?



Example 2.12.
Not all birds can fly.

—Vax(B(x) — F(x))

Jx(B(x) N —F(x))



Theorem 2.13. Let ¢ and v be formulas of predicate logic.

1.(a) —Vz¢ - Jz—d

(b) —3x¢ - V¢

Proof. ..



Theorem 2.13. Let ¢ and v be formulas of predicate logic.

2. Assuming that z is not free in v:
() Vo A A= V(o A1)
(b) Vag V1 - Vol V)
(©) ...(h)

Proof. ..



Theorem 2.13. Let ¢ and v be formulas of predicate logic.

3.(a) VYxop AVay 4= Va(p A )

(b) Fzo VvV Izp - Jx (P V 1))

Proof. ..
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Theorem 2.13. Let ¢ and v be formulas of predicate logic.

4.(a) VxVyo 1+ VyVao

(b) Jz3y¢ -+ FyTxd

Proof. ..

Study this proof yourself.
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