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5.1

(p. 197) A binary relation R from X to Y is a subset of X × Y . X and Y are the domains of R.

5.3

(p. 202) The image of an element a ∈ X under a relation R from X to Y is defined as

IR(a) = {b ∈ Y | (a, b) ∈ R}

(p. 202) The image of a set A ⊆ X under a relation R from X to Y is defined as

IR(A) = {b ∈ Y | ∃ a ∈ A | (a, b) ∈ R}

(p. 202) The inverse of a relation R from X to Y is the relation

R−1 = {(b, a) ∈ Y ×X | (a, b) ∈ R}

(p. 203) The composition of a relation R from X to Y and a relation S from Y to Z is the relation

S ◦R = {(a, c) ∈ X × Z | ∃ b ∈ Y | (a, b) ∈ R ∧ (b, c) ∈ S}

(p. 205, ex. 5.3.9) The identity relation on a set X is defined as

ix = {(x, x) | x ∈ X}

5.4

(p. 205) A relation R on a set X is reflexive if every element is related to itself:

∀ x ∈ X, (x, x) ∈ R

(p. 206) A relation R on a set X is symmetric if for every pair in the relation, the inverse of the pair is also in the

relation:

∀ x, y ∈ X, if (x, y) ∈ R then (y, x) ∈ R

(p. 207) A relation R on a set X is transitive if any time one element is related to a second and the second is

related to a third, then the first is also related to the third:

∀ x, y, z ∈ X, if (x, y) ∈ R ∧ (y, z) ∈ R then (x, z) ∈ R
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5.5

An equivalence relation is a relation that is reflexive, symmetric, and transitive.

For an equivalence relation R on X, let [x] denote the image of a given x ∈ X under R. We call [x] the equivalence

class of x under R.

Let X be a set, and let P = {X1, X2, . . . Xn} be a partition of X. Let R be the relation on X defined so that

(x, y) ∈ R if there exists Xi ∈ P such that x, y ∈ Xi. We call R the relation induced by the partition.
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