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Proof Rules for Existential Quantification
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Examples for Proofs with Existential Quantification
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Examples for Proofs with Existential Quantification

= 5 [Lecture] ‘v’x(P(x) - Q(y)), Vy(P(y) A R(x)) F o 3x Q(x)

1. Vz (P(z)— Q(y)) prem.
2. Yy (P(y)ANR(x))  prem.
3. P(t) = Qy) Ve 1
4. P(t) N R(x) Ve 2
5. P(t) Aep 4
6. Q(y) —e3
7. dr Q(x) i 6
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Examples for Proofs with Existential Quantification

" 6 [Lecture] EIx(P(x)—> Q(y)), VxP(x) + Q(y)

1. dr (P(z) — Q(y)) prem.
2. vz Plz) prem.
3. | xo P(xg) = Qy) ass.

4. P(xg) Ve 2

5 Q(y) —e 3,4
6 Q(y) de 3-5
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Examples for Proofs with Existential Quantification

=7 [Lecture] 3Ix—P(x), Vx—Q(x)+ 3Ax (=P(x)A-=0(x))

1 Jx —P(x) prem.
2 Va =Q(x) preim.
3. |xg —P(xp) ass.
4 =) (xp) Ve 2
5 - P(xg) AN =Q(xq) Al 3,4
6 Jx (=P(x) AN=Q(x)) dib
7 Jx (=P(x) AN —=Q(x)) de 3-6
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Counterexamples

= 8 [Lecture] EIx(P(x) — Q(y)), JxP(x) + Q(y)
This sequent is not provable.

Model M:

A = {a,b}
pPM = {a}
QM = {a}
y <+ b



= Examples

= 9 [Lecture] Consider the following natural deduction proof for the sequent
Vo (P(z) — Q(x)), dxPlx) +F  VYzQ(x).

Is the proof correct? If not, explain the error in the proof and either show how to correctly
prove the sequent, or give a counterexample that proves the sequent invalid.

1. Vo (P(r) — Q(r)) prem.

2. dr P(x) prem.

3. o

4. P(zq) ass.

5. P(xg) — Q(x0) Ve 1

6. Q(xq) — e, 4.5
7. Vo Q(x) Vi 4-6

8. Vo Q(x) de 2,3-7



= Examples

* 9 [Lecture] Consider the following natural deduction proof for the sequent

Ve (Plx) — Q(x)), dx P(x) - VaQ(x).

This sequent is not provable.

Model M:
A ={a,b}
pM — {a}
QM = {a}

M E=Ve (P(x) — Q(x)), dr P(x)
M EN2Q(x)



Examples for Proofs with Existential Quantification
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Examples for Proofs with Existential Quantification

= 10 [Lecture] Vx—l(P(x) A Q(x)) F—=3x (P(x) AQ(x))

1. Ve -(P(x) AQ(xz)) prem.
2. dz (P(xz) A Q(x)) ass.
< t P(t)AQ(t) ass.
4, -P(t) A Q(t) Ve 1
9. LN -e 3,4
6. (8 Jde 3-5
s -dz (P(z) AQ(x)) i 2-6
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