LING 501, Fall 2004: Binary relations

Reflexivity

A binary rdaion R onadoman A isreflexive if for dl X in A, R(x, X). For example, let A ={a, b};
R={<a a>, <a b>, <b, b>}.

a » b

Risirreflexiveif for al x in A, not R(x, x). Example: A ={a, b}; R={<a, b>}.

a » b

Risnonreflexive if it is neither reflexive nor irreflexive. Example: A ={a, b}; R={<a a>, <a b>}.
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Symmetry

Rissymmetricif for dl x, y in A, if R(x, y) then R(y, X). Example: A ={a b, ¢}; R={<a &>, <a, b>,
<b, &>, <b, c>, <c, b>}.
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b« p C

Risasymmetricif for dl x, y in A, if R(, y) then not R(y, x). Example: A ={a, b, ¢}; R={<a, b>,
<b, c>, <a, c>}.
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b » C

Risnonsymmetricif it is neither symmetric nor asymmetric. Example A ={a b, ¢}; R={<a, &, <a,
b>, <b, c>, <c, b>}.

b« » C

Risantisymmetricif dl x, y in A, if R(x, y) and R(y, X), then x =y. Example A ={a b, ¢}; R={<a,
a>, <ag, b>, <b, c>}. (This definition is not in Hodges!)
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Trangtivity
Ristrangtive if for dl diginct X, y, zin A, if R(x, y) and R(y, 2), then R(X, 2). Example A ={a b, c};

» C



R ={<a, b>, <b, c>, <a, c>}.
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Risintrangtive if for dl diginct x, y, zin A, if R(X, y) and R(y, 2), then ~R(X, 2). Example:
A={ab, c}; R={<a b>, <b, &, <a, c>}.
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b

Risnontrangtive if it is neither trangtive nor intrangtive. Example: A ={a b, ¢, d}; R={<a, b>, <b,
c>, <a, c>, <b, d>, <d, a>}.

b

Connectedness
Risconnectedif for dl distinct x, y in A, either R(x, y) or R(y, X). Example A ={a b, ¢}; R={<a,

b>, <b, c>, <c, 3,>}.
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b » C

R isnonconnected iff there are didtinct x, y in A such tha neither R(x, y) nor R(y, X). Example: A
={a b, c}; R={<a b>, <b, c>}.
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Risdisconnected iff A can be partitioned into subdomains B, C such that for dl x inB andy in C,
neither R(X, y) nor R(y, X). Example: A ={a b, ¢, d}; R={<a b>, <c, d>}; inthisexample, B={a,

b}, C={c,d}.
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