Properties of relations

What do we do with relations? Usually we prove properties about them.

Symmetry

A binary relation R on a set S is “symmetric” iff
foralla,b €S, [(a,b) ER - (b,a) ER

= on X" is symmetric, for all a,b € X* if a = b then b = a.
C is not symmetric on P(U) — {1,2,3} € {1,2,3,4} but {1,2,3,4} £ {1,2,3}

Transitivity

A binary relation R on a set S is “transitive” iff
foralla,b,c €S, [(a,b) € RA(b,c) ER - (a,c) ER

= on X" is transitive, for all a,b,c EX*if a =b and b = cthena = c.
C is transitive on P(U) — for any sets A,B,C if AS B and B € ( then A C C.
€ is not a transitive relation — 1 € {1,2,3}, {1,2,3} € P({1,2,3}) but 1 & P({1,2,3}).

More Properties of relations

What do we do with relations? Usually we prove properties about them.

Antisymmetry

A binary relation R on a set S is “antisymmetric” iff
foralla,be S, [(a,b) e RANa # b — (b,a) € R]

< is antisymmetric on Z

Reflexivity

A binary relation R on a set S is “reflexive” iff
foralla€s, [(a,a) ER

<

< is reflexive on Z

2/25/2022



2/25/2022

Try a few of your own
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Decide whether each of these relations are

Reflexive, symmetric, antisymmetric, and
transitive.

C
= on :P(‘U) Symmetry: for all a,b € S, [(a, b) € R — (b,a) € R]

= on Z Antisymmetry: forall a,b € S, [(a,b) E RAa # b - (b,a) ¢ R]
>onR Transitivity: for all a,b,c € S, [(a,b) € RA (b,c) € R - (a,c) € R]
jon
| on Z

= (mod 3)onZ

| Relations and Graphs

Describe how each property will show up in the graph of a relation.
Reflexive

Symmetric
Antisymmetric

Transitive




