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1. (7 marks) Using a tableau, determine whether the following formula is valid in intuitionistic
logic, and specify a counter-model if it is invalid.

`⇁ (p ∧ q) A (⇁ p∧⇁ q)

True or false?

The formula is valid in intuitionistic logic.
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2. (3 marks) Which of the following interpretations provides a counter-model to show that

6|=I (p A q) A (⇁ p ∨ q)
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3. (4 marks) Take a many-valued logic with V = {1, 2, 3, 4} and D = {2, 3, 4}, and two connec-
tives α and β such that:

• For every x ∈ V, fα(x) = 1 if x = 4, and fα(x) = x+ 1 if x ≤ 3.

• For every x, y ∈ V, fβ(x, y) = y if x = 1, and fβ(x, y) = x− 1 if x ≥ 2.

(a) Write down the truth-tables for fα and fβ .

(b) Based on your truth-tables, what is the truth-table for the formula

α(p β p)

(c) True or false?
The formula is valid.
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4. (3 marks) Write down the truth-table for the following formula. Use the truth-tables for the
many-valued logic K3 or LP (remember that the truth tables are the same for K3 and LP ).

(p ∧ ¬p) ⊃ (q ∨ ¬q)

True or false?

The formula is valid in K3.

The formula is valid in LP .
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5. (6 marks) Using a tableau, determine whether the following inference is valid in FDE, and
specify a counter-model if it is invalid.

p ⊃ r, q ⊃ r ` (p ∨ q) ⊃ r

True or false?

The formula is valid in FDE.
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6. (6 marks)

Write a complete tableau for the following inference, using the tableau rules for FDE. If the
inference is invalid, provide a counter-model.

p ⊃ q, q ⊃ r ` p ⊃ r

True or false?

The inference is valid in FDE.

Remember that the tableau rules forK3 and LP are the same as for FDE, except for the closure
rules. Based on the above tableau, answer the following questions:

True or false?

The inference is valid in K3.

The inference is valid in LP .
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7. (7 marks) Using a tableau, determine whether the following inference is valid inN∗, and specify
a counter-model if it is invalid.

(p ∧ q)→ r ` p→ (¬q ∨ r)

True or false?

The inference is valid in N∗.
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8. (7 marks) Using a tableau, determine whether the following formula is valid in I4, and specify
a counter-model if it is invalid.

` ¬(p A q) A (p A ¬q)

True or false?

The formula is valid in I4.

Remember that the tableau rules for I3 are the same as for I4, except for the closure rules. Based
on the above tableau, answer the following questions:

True or false?

The inference is valid in I3.
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9. (7 marks) Using a tableau, determine whether the following inference is valid in B, and specify
a counter-model if it is invalid.

(p ∧ q)→ r ` (p ∧ ¬r)→ ¬q

True or false?

The inference is valid in B.
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