Chap\‘u’ \3 : Reahons

satisfying the following properties.
(a) A is the union of all the A;’s: A =A1UAU---UA,,
(b) the A;’s are disjoint: A;NAj=0foralli# j, 1 <i,j<n.

Definition 17.1.1 A partition of a set A is a finite collection of non-empty subsets Aj,A»,...,A,

Cxamge: @O P = st of ol movade Pleces  oNn Roloks coboe.
P can be prrhhoned, indo three sefs
E = sd& of edoe cobores
V = gt of corner (vertex) coloves
C = st of centre cobles
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%P=EouVuC

@ Z con be parthomed mho odd & euven infegers
Z=EuvO

where B = set of even ‘lvr\-ctfrs , and O = s oF odd Ivrlta'v's .

Definition 17.2.1 Let A be a set. A subset #Z C A X A is called a relation on A. If (x,y) € #Z
then we say x is related to y (and we sometimes write xZy for simplicity).

Cxample: L = set of all Cmﬁsod\bv\s of Rdoks cbe. . Defne R on L %

XQY &= y coan be ob‘\'c»t}\no\. ‘Pwm X b{) o. QUW "‘urn

of ore (edher Cw or CCw ),

Definition 17.3.1 Let % be a relation on a set A. We call Z an equivalence relation on A if it
satisfies the following properties:

(a) Each element is related to itself: (a,a) € Z foralla € A  (reflexive property)
(b) If a is related to b then b is related to a: (a,b) € Z implies (b,a) € #

(symmetric
property)

(c) If ais related to b, and b is related to ¢ then a is related to ¢: (a,b) € Z and (b,c) € #
implies (a,c) € # (transitive property).
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Exomple It P be the sk of ol pupe alue todoy . Coniider the Bllowmg relahois

refloave Sammt}m, fransihi equ;vum
xRy < % s a sister of Yy
TRy € X s o sibin a"sa
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Definition 17.3.2 Let ~ be an equivalence relation on a set A. For each a € A the set
[a| ={x€A|x~a}

is called the equivalence class of A containing a. We call a a representative of the equivalence
class [a].

Lemma 17.3.1 If ~ is an equivalence relation on a set A and x,y € A, then
(a) x € [x] (an equivalence class contains its representative)
(b) x ~yifandonlyif [x] =[y] (if two elements are related then their equivalence classes
are equal)
() [x] =[y]or [x]N[y]=0 (equivalence classes are either equal or disjoint).

Prock :

Theorem 17.3.2 (a) If A is a set and Z is an equivalence relation on A then the set of
equivalence classes form a partition of A.
(b) IfAy,...,A, is a partition of a set A then the relation &% defined by

a#b if a,b € A; for some i,
is an equivalence relation on A. This relation can written as
n
X = UA,' X A,‘.
i=1

The sets A; are the equivalence classes of relation Z.

Definition 17.3.3 If ~ is an equivalence relation on a set A, then a set of class representatives
is a subset of A which contains exactly one element from each equivalence class. We denote the
set of class representative by A/ ~.
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