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Section 8.5  handout

Defn: A relation R on a set A is called an equivalence relation if it is reflexive, symmetric and transitive.

Examples

(1)
Let A = {0,1,2,3,4,5,6}


a R b if and only if a mod 3 ( b mod 3.


0 mod 3 = 0


1 mod 3 = 1


2 mod 3 = 2


3 mod 3 = 0


4 mod 3 = 1


5 mod 3 = 2


6 mod 3 = 0


(0,0)


(0,3), (3,0), (0,6), (6,0)


(3,3), (3,6) (6,3), (6,6)


(1,1),(1,4), (4,1), (4,4)


(2,2), (2,5), (5,2), (5,5)

(2)
Let A = {0,1,2,3} and R = {(0,0),(1,1),(2,2), (3,3)}.  Equivalence Relation?  

(3)
Let A = {0,1,2,3} and R = {(0,0),(0,2),(2,0),(2,2), (2,3),(3,2),(3,3)}.  

          Equivalence Relation?   

Defn: Let R be an equivalence relation on a set A. The set { x ( A ( a R x} is called the equivalence class of a, denoted by [a]R or simply [a] when there is only one relation R. If b ( [a] then b is called a representative of this equivalence class.

Examples

[0] = {0,3,6} = [3] = [6]

[1] = {1,4} = [4]

[2] = {2,5} = [5]

Defn: Let S be a set. A collection of nonempty subsets of S A1, A2, ..., Ak is called a partition of S if Ai ( Aj = (, i  j and 


k

S = 
( Ai.


i=1

Example:  What are all the different partitions of {1,2,3}?  Hint: there are 5

Theorem: Let R be an equivalence relation on a set A.  The following statements are equivalent:


i) a R b


ii) [a] = [b]


iii) [a] ( [b]  (.

