
Math 374: DeMeo Homework 9 due 11/15 Fall 2013

Problems Assigned: 4.1: 2, 5, 7, 10, 17, 23ac, 28bc, 40, 46.

4.1.2. For each binary relation ρ on Z, decide which of the given ordered pairs belong to ρ.

a. x ρ y ←→ x | y; (2, 6), (3, 5), (8, 4), (4, 8)
b. x ρ y ←→ x and y are relatively prime; (5, 8), (9, 16), (6, 8), (8, 21)
c. x ρ y ←→ gcd(x, y) = 7; (28, 14), (7, 7), (10, 5), (21, 14)
d. x ρ y ←→ x2 + y2 = z2 for some integer z; (1, 0), (3, 9), (2, 2), (3, 4)
e. x ρ y ←→ x is a Fibonacci number; (4, 3), (7, 6), (7, 12), (20, 20)

4.1.5. For each of the accompanying figures, give the binary relation on R that describes the shaded
area.



4.1.7. Identify each of the following relations on S as one-to-one, one-to-many, many-to-one, or many-
to-many.

a. S = N; x ρ y ←→ x = y + 1.
b. S = all women in Vicksburg; x ρ y ←→ x is the daughter of y.
c. S = P({1, 2, 3}); A ρ B ←→ |A| = |B|.
d. S = R; x ρ y ←→ x = 5.

4.1.10. Let S = {0, 1, 2, 4, 6}. Consider the binary relations given below and in each case say which
properties are satisfied by the relation. Select from among reflexive, symmetric, antisymmetric, and
transitive properties. (Select all that apply.)

a. ρ = {(0, 0), (1, 1), (2, 2), (4, 4), (6, 6), (0, 1), (1, 2), (2, 4), (4, 6)}
b. ρ = {(0, 1), (1, 0), (2, 4), (4, 2), (4, 6), (6, 4)}
c. ρ = {(0, 1), (1, 2), (0, 2), (2, 0), (2, 1), (1, 0), (0, 0), (1, 1), (2, 2)}
d. ρ = {(0, 0), (1, 1), (2, 2), (4, 4), (6, 6), (4, 6), (6, 4)}
e. ρ = ∅



4.1.17. Find the reflexive, symmetric, and transitive closure of each of the relations in Exercise 10.

4.1.23ac. Draw the Hasse diagram for the following partial orderings:

a. S = {a, b, c},
ρ = {(a, a), (b, b), (c, c), (a, b), (b, c), (a, c)}.

b. S = {a, b, c, d},
ρ = {(a, a), (b, b), (c, c), (d, d), (a, b), (a, c)}.

c. S = {∅, {a}, {a, b}, {c}, {a, c}, {b}},
A ρ B ←→ A ⊆ B.



4.1.28bc. Each Hasse diagram in the figure below represents a partial ordering. For each diagram list
the set of ordered pairs that belong to the order relation.
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4.1.40.

a. Given the partition {1, 2} and {3, 4} of the set S = {1, 2, 3, 4}, list the ordered pairs in the corre-
sponding equivalence relation.

b. Given the partition {a, b, c} and {d, e} of the set S = {a, b, c, d, e}, list the ordered pairs in the
corresponding equivalence relation.

4.1.46. Given two partitions π1 and π2 of a set S, π1 is a refinement of π2 if each block of π1 is a subset
of a block of π2. Show that refinement is a partial ordering on the set of all partitions of S.


