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(1) (2 points) Do one of the following three questions.

(a) Let C = {{a, {b}, d}, {b, e}, {{a}}}. Calculate
⋃
C.

(b) Let E = {{∅}, {{∅}}, {{{∅}}}} and A = {{{∅}}}. Calculate A′.
(c) Let E = {a, b, {c}}. Calculate P(E).

(2) (2 points) Do one of the following two questions.

(a) Let A = {1, 2} and B = ∅. Give an example of a set which
(i) contains A as a subset and B as an element

(ii) contains B as a subset and A as an element
(b) Let A be any set, show that A ∩ ∅ = ∅.
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(3) (2 points) Do one of the following two questions.

(a) Write 4 using only {, }, and ∅.
(b) Let f : 3→ ω be defined by f(n) = n2 for n ∈ 3. Write f as a set; you may use

ordered pairs and natural numbers without expanding them into sets.

(4) (2 points) Do one of the following two questions.

(a) (i) Is {{{1, 2, 3}}} an ordered pair? If so what are the first and second coor-
dinates?

(ii) Is {{a, {{b}}}, {a}} an ordered pair? If so what are the first and second
coordinates?

(b) Is {(a, a), (b, d), (a, c), (a, d), (b, c)} a cartesian product? If so what sets is it the
cartesian product of?
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(5) (2 points) Do one of the following three questions.

(a) Express x ⊆ y in our formal language without using any abbreviations.
(b) Which of the following are well formed formulas (don’t worry about parentheses

as long as the meaning is clear).
(i) ∀x((x = c) ∧ (∼ x))

(ii) ∀x∃x((y ∈ x) ∨ (x ∈ z))
(iii) x ∈ x

(c) Show that (A↔ B) ∨ (B ↔∼ A) is identically true using a truth table.
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(6) (5 points) Do one of the following three questions.

(a) Let A, B, and C be any sets. Show that A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C).
(b) Let E be any set and let A,B ⊆ E. Show that A ⊆ B if and only if B′ ⊆ A′.
(c) Is the function f : ω → ω defined by

f(n) =

{
n
2

if n is even
n−1
2

if n is odd

one-to-one? Onto? Justify your answers.
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(7) (5 points) Do one of the following three questions.

(a) Let S be a nonempty set with the property that all elements of S are successor
sets. Show that

⋂
S is a successor set.

(b) Show that for any n ∈ ω, if x ∈ n then x ⊆ n.
(c) Give a one-to-one and onto function between ω and ω+. Be sure to show your

justification that your map is one-to-one and onto.
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(8) (5 points) Do one of the following three questions.

(a) Explain how the axiom of subset selection lets us get around Russell’s paradox
(b) Explain how the axiom of choice can be viewed both as completely natural and

as unreasonable. Be sure to discuss both sides of the issue.
(c) Give a formulation or interpretation of the liar’s paradox different from the ones

discussed in class.
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More space for the preceding question, if useful.
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(9) (BONUS 3 points (your max score for the exam is 25)) Give an outline of
the content of the course so far. Try to make it tell a coherent story.
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