
Daily Quiz, §21
Symbolic Logic 4040, Fall 2017

Name:

Instructions: Complete the following problems on this sheet.

A.
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Using the above interpretation, state whether the following are true or false,
and state how you could tell:

1. ∀xRxx
False; there are some nodes (2 and 3) that do not have arrows pointing
to themselves.

2. ∀x∃yRxy
True; every node is pointing at at least one node: 1 is pointing at 1, 2 is
pointing at 1, 3 is pointing at 1, 4 is pointing at 3

3. ∃yRyy
True; there are some nodes (1 and 4) that do have arrows pointing to
themselves.

4. ∃x∀y¬Ryx
True; there is some node isn’t being pointed at by any node: 2.

5. ∀y∃x¬Ryx
True; every node has some node it isn’t pointing at: 1 isn’t pointing at
2, 2 isn’t pointing at 3, 3 isn’t pointing at 2, 4 isn’t pointing at 2.

6. ∃x∀y(Ryx → Rxy)
True; there are some nodes that point back at every node that points to
them: 2 and 3.

7. ∃x∀y(Ryx → ¬Rxy)
True; there is one node that for very node that points at it, it doesn’t
point back: 2.
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B. Draw arrows on the following interpretation so that ∀y∃x(Rxy → ¬Ryx) is
false and explain how the interpretation with your arrows makes the sentence
false:
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The sentence is true when every substitution instance on y makes ∃x(Rxy →
¬Ryx) true. This requires every node would need some node that either doesn’t
point at it, or a node that it doesn’t point back at. So, in order for an inter-
pretation to make the sentence is false, there must be at least one node that
everything points at and which points at everything. In my interpretation,
the point 1 serves as this node: everything points at 1 and 1 points back.
(Rxy → ¬Ryx) is false of ¡1,1¿, ¡2,1¿, ¡3,1¿, and ¡4,1¿ on this interpretation.
So there is no true substitution instance of y for ∃x(Rxy → ¬Ryx) on this
interpretation.


