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D: A partition of a set

S is a family of sets A where

④ every AE A satisfies ACS ,

② WA = S
AEA

⑤ If A, BEA and AFB,
then AlB = 4 .

-: S = 21 , 2 , 3, 4 , 5, 63
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Theorem Let S be a

-

non-empty set .
Letm

equivalence
relation

be an

the set

on
S

.

Then

of equivalence
classes

S/ = Ealae
S)

is a partition
of S .
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then

roof:

① Let af S/ where
at S .



Then,

a = 2b/beS where arbYES

DES
② We have that E

↓

S = UEayUa = VaeS
aES ↑ aeS paes/

super
duperWactalaesithm

Thus
,

S = Wa .

aES/n

③ By the super-duper
equivalence

class theorem,
if a bes

-Lindaf5 , then a n5 = 0
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Theorem

TetS be a non-empty set .

LetA be a partition of
5

.

Define a relation ~on
5 by

the following :

Given a bes,
then awb

if and only
if there exists

AEA where a E A and beA .

Then :

Du is an equivalence
relation
-

② S/ = A

roof: See notes from F19-1012
E



⑭
③S =2

xwy means 2((x + y)

(a) List 3 integers related
to x = 4

2/(4 + 0) -> 4-0

2/(4 + 2) -> 4-2

2/ (4+ 10)
- 42 fld)

-

is an equivalence
(b) Proven

relation on
S = E .

creflexive) Let a t R.W



Then,

a+ a = 2a

So
, 2/ (a + a) .

Thus
,
awa.

(symmetric) Let
a
,
be2E
where awb.

Since arb we know 2)(a + b) .

Thus
,

z((b + a) .

Hence, bra .

tive) Let a ,b ,ce
awb and bec .

where

This gives 2)(a+ b)
and 2)(b + c).

Thus
,
a+b = 2k and b + c= 20



where R, lER .

It follows that

a + c = (2k
- b) + (21 - b)

= 2k +
2 - 2b

= 2(k+ l
- b)
hisis in
since R , l ,be

Thus
,
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So
,
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*⑭ (b) Let A andB be sets .

Prove : O(A)UP(B)
E P(AUB)

Prof:

Le + XE P(A)UP(B)
.

So either XE
P(A) or

X-P(B) .

Thus
,
either XEA

or X EB .

This implies that
either

or
XEBEAUB .

X [A[
AVB

Thus , XCAUB
.

So , Xe
P(AVB).


