
Math 2001 - Assignment 1

Due January 24, 2020

(1) Element, subset or neither? Explain for each of the following
whether A ∈ B and A ⊆ B are true or false:
(a) A = 4, B = Z (b) A = {1, 2, 3}, B = Z
(c) A = {1, 2}, B = {1, 2, {1, 2}}

Solution
(a) 4 ∈ Z but 4 6⊆ Z
(b) {1, 2, 3} 6∈ Z but {1, 2, 3} ⊆ Z
(c) {1, 2} ∈ {1, 2, {1, 2}} since {1, 2} is the 3rd element in
{1, 2, {1, 2}} and {1, 2} ⊆ {1, 2, {1, 2}} since 1, 2 ∈ {1, 2, {1, 2}}

(2) Are the following true for A = {1, {2, 3}} or not?
(a) {2, 3} ∈ A (b) {2, 3} ⊆ A (c) ∅ ∈ A (d) |A2| = 9.

Solution
(a) True (b) False (c) False (d) False, |A2| = 4

(3) [1, Section 1.1]: Exercises 1,12,15,29,38

Solution
1. {5x− 1 : x ∈ Z} = {. . . ,−6,−1, 4, 9, . . . }
12. {x ∈ Z : |2x| < 5} = {−2,−1, 0, 1, 2}
15. {5a + 2b : a, b ∈ Z} = Z
29. |{{1}, {2, {3, 4}}, ∅}| = 3
38. |{x ∈ N : 5x ≤ 20}| = |{1, 2, 3, 4}| = 4

(4) Write each of the following sets using a defining property (Ax-
iom of Specification) and using a function (Axiom of Replace-
ment):
(a) A = {. . . ,−8,−4, 0, 4, 8, 12, . . . }
(b) B = {0, 1, 2}
(c) C = the set of even squares

Solution First specification, then replacement:
A = {x ∈ Z : x is a multiple of 4} = {4x : x ∈ Z}
B = {x ∈ Z : 0 ≤ x ≤ 2} = {x : x ∈ {0, 1, 2}}
(the second option for B is technically correct though it looks
a bit like cheating)
C = {x ∈ Z : x is an even square } = {(2x)2 : x ∈ Z}

(5) Let A = {0, 1} and B = {a, b, c}. Enumerate the elements of
the following sets:
(a) B × A (b) A× ∅ (c) A3
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Solution
(a) B × A = {(a, 0), (a, 1), . . . , (c, 1)}
(b) A× ∅ = ∅
(c) A3 = {(0, 0, 0), . . . , (1, 1, 1)} has 8 elements of triples with
0,1.

(6) Sketch the following Cartesian products in the plane R2. Be
careful to denote whether the boundaries of your figures are
contained in the sets or not (Use dashed lines for boundaries
that are not included, solid lines for boundaries that are in-
cluded).
(a) {1, 2} × {0, 1, 2} (b) [0, 2]× (1, 2] (c) R× Z
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