
If x, y ∈ Z, then x|y (that is, x divides y) if there exists z ∈ Z such that x · z = y.

A relation R from a set X to a set Y is a set of ordered pairs from X and Y ; it is a
subset of X × Y .

If R is a relation from a set X to a set Y , then the image of an element x ∈ X
under R is the set IR(x) = {y ∈ Y | (x, y) ∈ R}.

If R is a relation from a set X to a set Y , then the image of a set A ⊆ X under R
is the set IR(A) = {y ∈ Y | ∃ a ∈ A | (a, y) ∈ R}.

If R is a relation from a set X to a set Y , then the inverse of R is the relation from
Y to X defined by

R−1 = {(y, x) ∈ Y ×X | (x, y) ∈ R}

If R is a relation from a set X to a set Y and S is a relation from Y to a set Z, then
the composition of R and S is the relation from X to Z defined by

S ◦R = {(x, z) ∈ X × Z | ∃ y ∈ Y such that (x, y) ∈ R and (y, z) ∈ S}

If R is a relation on a set X, then R is reflexive if ∀ x ∈ X, (x, x) ∈ R.

If R is a relation on a set X, then R is symmetric if ∀ x, y ∈ X, if (x, y) ∈ R then
(y, x) ∈ R.

If R is a relation on a set X, then R is transitive if ∀ x, y, z ∈ X, if (x, y) ∈ R and
(y, z) ∈ R then (x, z) ∈ R.
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