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07 December 2017

1. What is the link (in terms of logical consequence) between the following
couples of formulas?

(a) ppxq and @x ppxq

(b) ppxq and Dx ppxq

(c) @x ppxq ^ @x qpxq and @x rppxq ^ qpxqs

(d) @x ppxq _ @x qpxq and @x pppxq _ qpxqq

(e) @x @y ppx, yq and @x @y ppy, xq

2. What is the link between the following formulas?

(a) A fi @xP pxq ñ @xQpxq

(b) B fi DxP pxq ñ @xQpxq

(c) C fi @xP pxq ñ DxQpxq

(d) D fi @x rP pxq ñ Qpxqs

3. What is the link between the following formulas?

(a) A fi @xDy rP pxq ñ Qpx, yqs

(b) B fi @x rP pxq ñ Dy Qpx, yqs

(c) C fi @xP pxq ñ Dy Qpx, yq

(d) D fi @x rP pxq ñ @xDy Qpx, yqs

4. What is the link between the following formulas?

(a) α fi Dx Dy Dz rP px, yq ñ rQpx, zq ñ Rpy, zqss

(b) β fi Dx Dy rP px, yq ñ r@z Qpx, zq ñ Dz Rpy, zqss

(c) γ fi @x @y P px, yq ñ r@x @z Qpx, zq ñ Dy Dz Rpy, zqs

5. What can you say about the following inference rule?

H ñ @xApxq, H ñ Dx rApxq ñ @yBpx, yqs

H ñ Dx@yBpx, yq

1



6. Using the semantic tableaux method, determine whether the following
formulas are valid, consistent or inconsistent.

(a) @y rppyq ñ @x ppxqs

(b) @x rppxq ñ qpxqs ñ r@x ppxq ñ @x qpxqs

(c) r@x ppxq ^  @y qpyqs _ @z rppzq ñ qpzqs

(d) @xDy p px, yq^@x ppx, xq^@x@y@z rpppx, yq ^ ppy, zqq ñ ppx, zqs

7. Consider the following inference rules:

@xA @x pAñ Bq
@xB

DxA @x pAñ Bq
DxB

DxA Dx pAñ Bq
DxB

@xA Dx pAñ Bq
DxB

Are they correct?
If not, do they become correct if one adds restrictions on the occurences
of the variable x within A and/or B? Motivate your answers.
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