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SECTION 5.4:
Equivalence Classes.

Definitions:
Let A be a set, and let R be an equivalence relation on A, then for each x U A.
E(x)={y: y U A, R} is called the equivalence class of x.

Example:
Let A={a,b,c} R={(a,a),(a,b),(b,a),(b,b),(c,c)}

E (b) ;{yDA:be}
={yUA:(y,b) UR}
={a,b}

E(c) ={yU AR}
={yUA:(y,0UR}
={c}

= E (a) =E (b) ( the same classes)

Example:
Let A={ab,c,d e f}

R = { (a9 a)’ (a’ b)’ (b’ a)’ a’ C)’ (C’ D)
(d, e), (d, d), (e, 4, @ye), (£,

=1y LA vRa }

={y U A:(y,a)

= { a

= { :

= i  >=E(a
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Example:
Let A =7, Rs the mod 5 relation
E@©) ={yUZ: Ry}
={yU Z:y=5r,r IR}
={ ... ,-15,-10,-5,0,5,10, 15, ......ooviiiniinn.... }

E(l) ={yUZ R}
={yUZy=1+5r,rUR}
={ . ,-14,-9,-4,1,6, 11,16, .......ooiiiiini }

EQ) ={yUZ Ry}
={yUZ:y=2+5r,r UR}
={ ... ,-13,-8,-3,2, 7,12, 17, ccceeiiiiiin.

EQ) ={yUZ: R}
={yUZ:y=3+5r,r R}
={....... ,-12,-7,-2,3,8,13, 18, ..

E@) ={yUz R}
={yUZ:y=4+5r,rUR}
={ . ,-11,-6,-1,4,9, 14

EG) ={yUZ: Rs}
={yUzZ:y=5rrlU

={ .. ,-15,-10, -0, M0, 15, ..o }
= E(0)
2> X+
then d
Proposition:
Sup tha{R 1 10n on a set A, and let x, y be two set elements of A,
th either equal or disjoint.
Pro
Suppo (x) "E(y)# ¢

Then Cb U E (x) N E (y)

O bUEX)andb U E (y)

O EMB=Ex UE®=E()
U E®=E(y)
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Definition:
Let A be a finite set and let f be a permutation on A, the equivalence class of Ry
are called Orbits of the permutation f.

Example: bijection
LetA={a/b,c,d,e f,g}andletf A J—} A defined by

o a0 oW
o o0 oW

° ><!f> 8
Find the orbits of t ?

E(a ={xUA:xRfa} Q
={xUA:f(a)=xforsomenl z}
>ﬂg%(c) %
EW) ={xUA:xRed}

= {x U A : f(d) =x for some
={e d}

=E (e)

E(f) ={xUJA:xR:f}
={x U A :f(f)=x folgo [z}
={gf}
=E(g)

The Orbits = { b, c, REMY

f=(a,b,c), (e, )
f={b,c,a} d
The gehits efab write f in a cycle decomposition

bijection
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Definition:
Let R be a relation on a set A, a subset of A containing exactly one elements of
each equivalence class is called a complete set of representative of R

Example:

Let A=7Z, find Rs
1. ={0,1,2,3,4}
representative equivalence class
2. ={51,-3,8,19}
Complete set of representative
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