
Definition 3.70. [23X]A relation 𝑅 between elements of 𝐴 is said to be:

• reflexive if 𝑥𝑅𝑥 for any 𝑥 ∈ 𝐴;

• irreflexive or anti-reflexive if ¬𝑥𝑅𝑥 for any 𝑥 ∈ 𝐴;

• symmetric if 𝑥𝑅𝑦 implies 𝑦𝑅𝑥 for any 𝑥, 𝑦 ∈ 𝐴;

• antisymmetric if 𝑎𝑅𝑏 and 𝑏𝑅𝑎 imply 𝑎 = 𝑏, for any 𝑎, 𝑏 ∈ 𝐴;

• trichotomous if for all 𝑥, 𝑦 ∈ 𝐴 one and exactly one of 𝑥𝑅𝑦, 𝑦𝑅𝑥
and 𝑥  =  𝑦 holds;

• transitive if 𝑥𝑅𝑦 and 𝑦𝑅𝑧 imply 𝑥𝑅𝑧, for any 𝑥, 𝑦, 𝑧 ∈ 𝐴.

A relation 𝑅 between elements of 𝐴 and elements of 𝐵 is said to be:

• injective (also called left-unique) if 𝑥𝑅𝑦 and 𝑧𝑅𝑦 imply 𝑥 = 𝑧, for
any 𝑥, 𝑧 ∈ 𝐴, 𝑦 ∈ 𝐵;

• functional (also called right-unique) if 𝑥𝑅𝑦 and 𝑥𝑅𝑧 imply 𝑦 = 𝑧,
for any 𝑥 ∈ 𝐴, 𝑦, 𝑧 ∈ 𝐵; such a binary relation is called a “partial
function” (see also [1YR],[01P]);

• total (also called “left-total”) if for any 𝑥 ∈ 𝐴 there is a 𝑦 ∈ 𝐵
such that 𝑥𝑅𝑦;

• surjective (also called “right-total”) if for any 𝑦 ∈ 𝐵 there is a
𝑥 ∈ 𝐴 such that 𝑥𝑅𝑦.
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