
 
11.3 EQUIVALENCE RELATIONS

Def A RELATION R ON A SET A RE AXA
IS AN EQUIVALENCE RELATION
T s

any Reflexive VxeA XRX
12 Sameera Ayet xRy yRx
3 TRANSITIVE Uxy zeA xRyayRz xRz
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OBSERVATION AN EQUIVALENCE RELATION ON A DIVIDES A INTO
DISJOINT SUBSETS CALLED EQUIVALENCE CLASSES

DEF SUPPOSE R IS AN EQUIVALENCE RELATION ON A SET A
GIVEN ANY ELEMENT AEA THE EQUIVALENCE CLASS CONTAINING A

IS THE SUBSET IKEA XRa's of A CONSISTING OF ALL
ELEMENTS OF A THAT RELATE To A

THIS SET IS DENIED a

a fret XRa's



DESCRIBETHEEQUIVALENCECLASSES
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11.4 EQUIVALENCECLASSES AND PAMMONS

TAM111.1 SUPPOSE R IS AN EQUIVALENCERELATIONON A SEA AND a BEA

a b arb

Proof I Suppose a b
Since R is REFLEXIVE ARA AND SO

ae xeA xRa's a b ExeA xRb
i arb

Wenow show lil arb a b and
as arb b Ela

4 Suppose arb AND Cela Weshow Ce b

Since Ce la fret XRat CRa
Now cha and arb CRb BY TRANSITIVEPREPOF R
i Ce Ix et xRb8 b

12 Suppose arb AND Ce b weshow Cela

sit atitis it.ismbmeiniccbina
Now cRb and bra Cra BYTransitivePrep of R
i celxet xtra a

as

DEF A PARTITION OF A SET A IS A SET OF NONEMPTY SUBSETS of A
SUCHTHAT

1 THEUNION OF ALLTHESUBSETS EQUALS A AND
2 THE INTERSECTION OF ANY 2 DIFFERENT SUBSETS Is 0

ex List All Possible Pandion of a b C

i f ta's lb's Ic's s
r f fa bl Ie's8
s f la c's 86s f
4 f fa's I b c's's
5 f la b c



TAM 11.2 SUPPOSE R IS ANEQUIVALENCERELATIONONA SET A
THE SET a AEA OF EQUIVALENCE CLASSES OF R
Forms a PARTITION OFA

Proof Wemust show i g a A AND

12 ie a b then a n b 0
a Cal Ia la EA Iet Ce Ia la

Then FaeA S.T Ce la
Swee a EA Ce A

b AEdyta Let CEA
SINCE R IS AN EQUIVALENCE RELATION

R IS REFLEXIVE
i CRC AND so cette A Rc's e

i Ce Ia la NAMELY a c

12 contrapositive Suppose a n b 0 Weshow la b

THEN IXEA SUCHTHAT XEla and XE b
WEHAVE XRA AND X Rb
SINCE R IS SYMMETRIC ARX
Titus arx and xRb so aRb R is Transitive

i Tim 11.1 implies a b
am


