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Equivalence Relations

Definition A partition of a set 5 is a collection of subsets 5

such that pairwise disjoint i in some
index set I

Sins t titj s

I s s
57

piet K53 54 Ss
disjoint union

Example 5 Z S even integers see odd integers

Tetinition A relation on a set 5 is a subset Ucsxs
IF U c Sxs is a relation we write

t related to y
x y x y E U

ttiuction An equivalencerelation on a set 5 is a relation
such that
x x b x e 5 reflexive
x y y x b x y s symmetric
x y y z x z Transitive

eFinition It is an equivalence relation on a set 5 and see S
equivalence class containg x

x I ye s I g x c s



Proposition If is an equivalence relation on a set 5 then

the equivalence classes 7mm a partition of S

Foot
c x e Cx x es union of equivalence classes is 5

ye Cx y x
y Cca

Z E x nCy z x z y a z z y
x y y x x c Cy and Cy cCx7
x Cy

tence equivalence dances are equal or disjoint
A

Important Exeruie Given any partition 5 it 5 there

exists a unique equivalence relation whose equivalence classes are

the Si

Conclusion partition of S Equivalence relation on S

very important


