Relations: representation and closures

We can represent a (binary) relation as a 0/1 matrix

Example of a relation as a 0/1 matrix

The digraph of a relation

Properties of relations as a 0/1 matrix

Reflexive

Symmetric

Antisymmetric
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But what does compose mean here?

What is the intuition behind all of
these matrix operations?

Get real?

Closures Reflexive Closure

If we have a relation R then the closure of R with . ih {(1,11“),(1‘,2),(?,1),(3,21};(1 the set A= {123}
respect to some property P is the relation S where S is R e retiexive closure of K 1s
plus the minimum number of tuples that ensures property P - 5={(1,2)(2,2)3.3)(1.2)(2.1).3.2)}
- we add {(2,2)(3.3)} toR to get S

P could be reflexive, symmetric, transitive




Example of Reflexive Closure

Transitive Closure

We need to add the minimum number of tuples to
R, giving us S, such that if (ab)isin S and (b,c) is
inS, then(ac)isinS.

Example of Symmetric Closure

Example of Transitive Closure

R={(1,3),(1,4),(21),(3.2)} on the set A = {1,2,3,4}
What is the transitive closure?

+ we have (1,3) and (3,2) so add (1,2)
« we have (3,2) and (2,1) so add (3,1)
« we have (2,1) and (1,3) so add (2,3)
« we have (2,1) and (1,4) so add (2 ,4)

S$={(1.2)(1.3).(1421.2.3)(24.3.1) (3.2)}

Are we done?

Example of Transitive Closure

R={(13).(14.(21)(3.2)}
S ={(1.2)(1.3).(149(21.2.3)(24.(3.1.3.2)}

Are we done?

Example of Transitive Closure

S ={(1.2)(1.3).(149(21.2.3)(24.(3.1.3.2)}

» We have (3,1) and (1,4) but not (1,4)
» We have (1,2) and (2,1) but not (1,1)
* We have ...

Are we done?




Transitive Closure

Transitive Closure

Example of Transitive Closure
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Example of Transitive Closure







