Definition 2.3 (Reflexivity). A relation R C A? is reflexive iff,
for every x € 4, Rxx.

Definition 2.4 (Transitivity). A relation R C A? is transitive iff,
whenever Rxy and Ryz, then also Rxz.

Definition 2.5 (Symmetry). A relation R C A2 is symmetric iff,
whenever Rxy, then also Ryx.

Definition 2.6 (Anti-symmetry). A relation R C 42 is anti-sym-
metric iff, whenever both Rxy and Ryx, then x = y (or, in other
words: if x # y then either ~Rxy or -Ryx).

In a symmetric relation, Rxy and Ryx always hold together,
or neither holds. In an anti-symmetric relation, the only way for
Rxy and Ryx to hold together is if x = y. Note that this does not
require that Rxy and Ryx holds when x = y, only that it isn’t ruled
out. So an anti-symmetric relation can be reflexive, but it is not
the case that every anti-symmetric relation is reflexive. Also note
that being anti-symmetric and merely not being symmetric are
different conditions. In fact, a relation can be both symmetric
and anti-symmetric at the same time (e.g., the identity relation
is).

Definition 2.7 (Connectivity). A relation R C A? is connected
if for all x,y € A4, if x # y, then either Rxy or Ryx.

Definition 2.8 (Irreflexivity). A relation R C 42 is called ir
reflexive if, for all x € 4, not Rxx.



