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Essential Question:

What is the difference between a equivalence class & relation? Also how is order
demonstrated in relations?

Questions/Cues:

What is an equivalence relation?
What is an equivalence class?
What is a partial order in relations?
What is a total order in relations?

Definition of equivalence relation

Let R be a relation of elements on a setS. R is
an equivalence relation

if and only if

R is reflexive, symmetric and transitive.



Examplel

« Let R be relation of elements in Z:
R={(a,b)eZ2|amod2=bmod2}

« We have already proved that this relation is:

. as aRa Vae?Z
. asif aRb then bRa, Yabe?Z
. asif aRb and bRc then aRc,
¥ abc =7
« Risan

Example 2

« Let R be a relation of elements in Z:
R={(a,b) e Z?a<b}

« We have already proved that this relation is:

. as aRa forallainZ

. asif aRb and bRc then aRg,
Y abceZ

. as2<3but3<2 Vabe?Z

« Risnotan

Definition of equivalence class

Let R be an equivalence relation on a set S. Then, the
equivalence class of a € Sis:

the subset of S containing all the elements
related to a through R’.

[a] = {x:x € Sand xR a}



Example 1

« LetS={],2, 3 4} and R be arelation on elements in S:
R={(a,b)eS?2]amod2=bmod 2}

« Risan with 2 equivalence
classes: 7,
- [M=[81={,3) @

- [21=[4]={2 4

Example 2

« LetZ={1, 2, 3,4,5} and R be relation of elements in Z:
R={(a,b) € Z?| a — bis an even number }

R={(11).(22),(33),(44).(55).(24), (42), 13), (31), (15), (51), (35), (53) }

« Risan . : with 2 equivalence classes:
- [W=[8]=051={1 35 a a}

©)
- [21=14]=1{2 4}
’ .
4D
W
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Definition of partial order

Let R be a relation on elementsinasetS.Ris a
partial order

if and only if

Ris ’ and



Example 1

» Let R be a relation of elements in Z:
R={(a,b)eZ?|azh}

« It can easily be proved that R is:
. asasa VaeZ
. asifasbandbscthenasec VvV ab
=/
. asifasbandbsathena=h,
YVabel

* Ris a partial order.

Example 2

« Let Rbe arelation of elements in Z*;
R={(a,b) € Z*|adivides b }

« It can easily be proved that R is:

. asadividesa, V a = Z*

. as if a divides b and b divides c then a
dividesc, V a,b,c € Z*

. as if a divides b and b divides a

thena=b, Va,be Zt

« R is a partial order.

Definition of Total Order
Let R be arelationon elementsinasetS.Risa

total order
if and only if
R is a partial order & {Va,b e S |aRbor bRa}

This means that R has to be a partial order & every two

elements of the set § can be comparable with respect

to the relation R



Example 1

Let R be a relation of elements in Z:
R={(a,b) ez ash}

It has been previously shown that R is a partial order

Also, V a,bE Z, a<borb<aistrue
R is a total order.

Example 2

+ Let R be a relation on elements in Z*:
R={(ab) e Z|adivides b}

It has been proved that R is a partial order

« Z*contains elements that are incomparable,
suchas5and 7

« Ris not totally ordered.

In this week, we learned what an equivalence relation & class are. Finally we explored the
partial & total ordering of a relation.



