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Practice Midterm o
Discrete Structures

23" day of February of the year of our Lord 2026

1 Answer each of the following questions by marking either True or False but not
both. You may assume all of the axioms of Zermelo-Fraenkel set theory.

1. If this sentence is false, then @ is empty.

O True
O False

2. {{@, {2}} {2, {@}}} is a natural number.

O True
O False

3. P(@) is a subset of every set.

O True
O False

4. Vx3y(y € x).

O True
O False

5. Vx3y(y C x).

O True
O False

6. This sentence has no truth value.

O True
O False

7. 3xFyIz((x€y) A(y€2) A (zEX)).

O True
O False

8. 3xTyIz((xCy) A(yCz) A (zCx)).

O True
O False

9. {x | Eiy(y ={z|wwexrze w)})} exists.

O True
O False

10. The sentence given in problem 6 on this page has no truth value.

O True
O False
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2 The axioms, rules of inference, and theorems of the zeroth-order and first-order
logic must be explicitly cited when used.

For any propositions «, 5, 7y, prove the statement shown below.

aVp Bp-oa,a—-y F v
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The axioms, rules of inference, and theorems of the zeroth-order and first-order
logic need not be cited. You may assume axioms o through 6 of set theory, and
you may rely on any theorems proven in lectures, notes, and problem sets.

Show that VxVy(x Ny =@ = x Cx\y).
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The axioms, rules of inference, and theorems of the zeroth-order and first-order
logic need not be cited. You may assume axioms o through 6 of set theory, and
you may rely on any theorems proven in lectures, notes, and problem sets.

Show that VxVy(P(x) CP(y) = x Cy).
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