Reflexivity, Symmetry and Transitivity

Definition:  Let A be a set and R a binary relation on A.  R is called reflexive if and only if xRx for all x in A.  That is, each point in A is related to itself or equivalently (x,x)(R.

Given the following relations on the integers Z, determine if each is reflexive.  Prove your results.
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If you have a directed graph of a finite binary relation, how could you tell if the relation is reflexive?

Definition: Let A be a set and R a binary relation on A.  R is called symmetric if and only if whenever xRy is true then yRx is also true.

Given the following relations on the integers Z, determine if each is reflexive.  Prove your results.
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If you have a directed graph of a finite binary relation, how could you tell if the relation is symmetric?

Definition: Let A be a set and R a binary relation on A.  R is called transitive if and only if whenever xRy and yRz are both true, then xRz is also true.

Given the following relations on the integers Z, determine if each is reflexive.  Prove your results.
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If you have a directed graph of a finite binary relation, how could you tell if the relation is transitive?   [can be tricky]

Transitive Closure

Given R a binary relation on A.  Rt , called the transitive closure of R, has the following properties:



1. Rt is a transitive relation on A

   

2.  R( Rt  



3.  If S is a transitive relation on A and R(S then Rt (S.

Example:  A={a,b,c,d}     R={(a,c),(c,b),(c,a),(b,d)}
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Example:  Define R a binary relation on Z as follows:  mRn ( 5 divides m-n

R is (1) relexive, (2)symmetric and (3)transitive.

1.  xRx since x-x=0=5(0) so 5((x-x)

2.  Suppose xRy.  We must show yRx.

     5((x-y)

     x-y=5k

     y-x=-(x-y)=-5k=5(-k)

     5((y-x)

      yRx

3.  Suppose xRy and yRz.  We must show xRz.

    5((x-y)   and   5((y-z)

     x-y=5k    

     y-z=5l

     x-y + y-z = 5k +5l

     x-z = 5(k+l)

     5((x-z)

     xRz























































