
Practice Third Logic Exam
Symbolic Logic 4040, Fall 2017

Name: Answer Key

Instructions: Complete the following problems on this sheet.
Reminder: take your time and give full, complete, informative answers.

A. Give an extensional interpretation to show ∀y(Jy → Kya), Ja .˙. ¬∃yKya
is invalid.
domain: Anne, Ben
‘a’ refers to Anne
‘Jx’ is to be true of Anne
‘Kxy’ is to be true of <Anne, Anne>

(Explanations of the interpretation could ensure partial credit.)

B. Answer the following questions using the below interpretation.
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1. State whether the following are true or false, using the above interpreta-
tion and state how you could tell.

1.a ∃xRxx → ∀yRyy
∃xRxx → ∀yRyy is false on the above interpretation. The main
operator of the sentence is the conditional, and so because the an-
tecedent is true (some node points at itself: 1) and the consequent
is false (it’s not true that every node points at itself: 2, 3, and 4
don’t) the sentence is false on this interpretation.

1.b ∀x∃y(Ryx → Rxy)
∀x∃y(Ryx → Rxy) is true if every node that is pointed at by some-
thing points back. This is true on the above interpretation. There
are three nodes that there is some node pointing at them: 1, 2, and
4. All three of them point back at that node.
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2. Draw one or more additional arrows on the above interpretation so that
∀x∃yRxy is true, and explain how the interpretation with your arrows
makes the sentence true.

I’ve added an arrow pointing from node 3 to node 1. The sentence
∀x∃yRxy is true if every node points to some node. The only node
that was not pointing at a node was 3. I chose to draw an arrow to 1,
but any arrow coming from 3 would have done.

C. The following proof is missing some of its citations and some of its lines.
Add them, to turn it into a bona fide proof.
Additionally, write down the argument that corresponds to each proof.

1 ∀x(¬Mx ∨ Ljx)

2 ∀x(Bx → Ljx)

3 ∀x(Mx ∨Bx)

4 ¬Ma ∨ Ljx ∀E 1

5 Ba → Lja ∀E 2

6 Ma ∨Ba ∀E 3

7 ¬Ma

8 Ba DS 6, 7

9 Lja →E 5, 8

10 Lja

11 Lja R 10

12 Lja ∨E 4, 7–9, 10–11

13 ∀xLjx ∀I 12

∀x(¬Mx ∨ Ljx),∀x(Bx → Ljx),∀x(Mx ∨Bx) .˙. ∀xLjx
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D. Using our natural deduction system, do each of the following:
(If you are unable to complete a proof, give an explanation of your strategy for
possible partial credit.)

1. Demonstrate the validity of ∀x(Bx → ¬Cx) .˙. ¬∃x(Bx ∧ Cx)

1 ∀x(Bx → ¬Cx)

2 ∃x(Bx ∧ Cx)

3 Ba ∧ Ca

4 Ba ∧E 3

5 Ca ∧E 3

6 Ba → ¬Ca ∀E 1

7 ¬Ca →E 6, 4

8 ⊥ ⊥I 5, 7

9 ⊥ ∃E 2, 3–8

10 ∃x(Bx ∧ Cx) ¬I 2–9

2. Show the following sentences are jointly contrary: ¬∃y∃zWyz,Wbb

1 ¬∃y∃zWyz

2 Wbb

3 ∀y¬∃zWyz CQ 1

4 ¬∃zWbz ∀E 3

5 ∀z¬Wbz CQ 4

6 ¬Wbb ∀E 5

7 ⊥ ⊥I 2, 7
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3. Establish the following sentences are provably equivalent:
R → (R → S), R → S

First direction:

1 R → (R → S)

2 R

3 R → S →E 1, 2

4 S →E 3, 2

5 R → S →I 2–4

Second direction:

1 R → S

2 R

3 R → S R 1

4 R → (R → S) →I 2–3


