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Warmup:consider therelation M5,
"equivalent mod 5" z

↓
11 mod 5 =1

%5, remainder when
10 Mod5 =0

dividing by 5

M5
=2 <n,m)c2x1:nmod5

=mmod53

11 mod5=26mod5 (11,267 tM5
11 M524
aRb

I
· reflexive:fatA:a Ra a

yes,
ex: 11 mod5=11mod5 11M5M

proof:WTS fatZ:a M5a.
amod5:a mod5 so a M5a. i

· irreflexive:FatA:aRa
no. Proof by winterexample:5mod5=5mod5,

so 5M55-

· symmetric:faibe A:aRb => bRa.
ab
-

Suppose a,bt2. Assume a M5b. WTS bM5 a.

aM5b by assumption
amodjb =bmod5a def. ofM5
bodja

=amod5b def. of I

b M5a llt. ofM5 D



· anti-symmetric:
Fa,b +A:(aRb -bRa) =>(a =b) ab
11M526, 26 M511 26F11. -
<disproof by counterexample. ab- c

· transitive:Va, b, ceA:aRb 1 bRc=7 aRc

leta,b, ct2. Suppose aM5b and b M5C.
WTS a M5 c.

a mod5 =b mod5n bmod5 =<mod5 alf.
ofM5

amod5 = cmod5 subs

aM5C def. ofM5
B

Det A binary relation R is an equivalence
-

relation ifit is reflexive, symmetric,-

and transitive.

-
M5is an equivalence relation.

consider A =3-1, 1,2,3,43.

Agraph equivalence
classes

-1, -17 S A S [- 1] =3 - 13
- I 12

<1,17

22,27 S R -

(3,37 3 4 [4] =343
<4,47

-



same parBy 24225-13:2-1, 1,33
-1,17

↑It
=[13=[3]

(2,4) [2]
=

32,43
<2,27

3-gesdrawn)
I Re [1] =1 - 13

same sign-l
32933

=53,1,2,43
(1,47, ... 4 =[2] =[1] =[4]

-
S R R 5- 1] =3 - 13

same sigh 1 2

and same [33 =33,13 =[13
party

dat YR
(27:32,4):(433
-

Def For an equivalence relation & on set
A, thenceclass ofatAis

(a] =(a), isxRa
=Ex=A:aRx3

or A

&:can you give some relations (or 2)
thatare notequivalence relations?

I

m le R be an equiv.rel. on SetA.
Leta,btA. Then [a] =(b] <=) aRb.

-x[n]
=[m] => nM5m, so nmod5 =mmod5

nM5 m => [n] =[m]



#1
=7) Assume [a]:[b]. wis lb.

be(b] bc R is reflexive

be by assumption

b=[x + A:xRa3 def. ofequiv. class ofa
& [a]

bRa b
recall:

11) Assume aRb . WTS [a] = [b]. To show
twosets X.Y equal, XCY and y&X.

we snow that[a][b] and [b] < [a].

(a]= [b]:wis if ce[a], then CECb].
assume (t [a].

cRa -def. of [a]
--

cRb &is transitive

ce[b] det. of [b]

Note proofof[b] =[a] is symmetric is

LetApartition ofa setAis a setof

non-emptysubsets ofA, A., A2, ...,Ap
such that:

91.
every

est XofA is in 21 ofthe Ais &32. every
ect XofAis in?) ofthe Ai's

c=>
every

eltis in 1 oftheAis



~ ex:partition 2 intoevens,
odds

partition 2 intopositive,
nompositive

Im let R be an equivalence relation on
setA. Then theequivalence classes
partition A.

[ [a] :

a cA) is a partition ofA.

Thatis, every atAis
1. in? I equivalence class
2. in ) equivalence class.)

⑩ ②

ofwe show?I, II separately.

① WTS FatA:a in? I equiv. class.

LetsEca?reflexivity, XRX VXEA, so ala,

② WTS facA:a in? I equiv.class.
Thatis, if [a]F(c] =7fb - (a) (c).
consider the contrapositive: -

abe
3b=(a]n[c] =75]. ARC

Suppose be[a]n[c]. wTS (a]:[c].

↳

ab bc b - (a) and b = [c]



aRb R is reflexive

aRC by transitivity and
aRb andbRC

[a] =[c] def. ofequiv. Class

I


