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Show your work. Write your final answer clearly.

1. Decide whether or not the following pair of statements are logically equivalent. Justify your answer.

∼ (P ⇒ Q) and P∧ ∼ Q.

2. Write the following statement as an English sentence, and say whether it is true or false.

∃a ∈ R, ∀x ∈ R, ax = x.

3. Write the following statement as an English sentence, and say whether it is true or false.

∀n ∈ Z, ∃X ⊆ N, |X| = n.


