


·partitions and equivalence relations

Recall: Aprin of aSet S is a

decomposition S = VAi
-

w/ EAi3 pairwise disjoint (i c e AirAj = difj) -

we write

S= WAi
T

&from last time : Partitions" equirace relations



:

Mysym
Eg+ S=animals 3 ~

Equir : relation

and t a

( Se S=
To generalize this we give some rotation



Notation:Let uaninoa
[x] = Eyes : x vy

· S/N = ECExes is its set of

equivalence classes

! Sin is a set or so does tot
-

count repeats . So
,
if



S = Earingls3 ,
v = "Save species"

the Sparky -Rex
but

[sparg] = EDogS3 = [Rei]
on so S/N doesnt distinguish between Espring]
on [Rex] . In practice her you find SIN :

Step! Pick XES or Set aside [x]

Sp : Pick YES-[X]
,
Set aside (y]



Step: Pick zES . ([X]v() , Setasive (E)

i
When you've exhauster s you'll have set aside

all the elevents of S/a wo repeats. The

Set Xy
,
z,
... is a Set If Reputatives

Eg =) Sparky is the best bei so

is representative element of [Spary] = Epoys]



Ihm : Let s be a set.

(1) Ifw is an equivale relation on S

S =(x)
2xJES/n

is a partitio on S .

(2) If

S =H Ai



ter
and Ex dar 6 belong to

a comme- Ai

is an equivalence relation,

These opections are inverse

#G Consider R ws the relation

and g = 6th - Nex



Preve ~ is an equir relation , find the

partition
R = W

Ex]ERIN

explicitly .
What Shope is R/

#"This illustrates one use of Gavivaa relations

- formalizes giving .



& Cl) is exercise

&f of Thu . 12) : To Show e is reflexive

ofsere as XfS = UAi that xeti for

Some i so Xnx as X
,
x both debey to Ai

To show symmetric if and the had o

both belry to a common Ai then 6 and

belong to a common Ai.

What prop, of a partition have



we not used or hor is it relevant to

transitivity
?I

To show transitivity
, assume and an

doc . By definition this meas that gi,
Sit a ,b Ai on 6

, CfAj: As be Aild;

or Aintj if its we see beg .

So acedi

So and D



Functions
We new come to one of the

raisen jetres of our course : frictions -

Defin : Let X any be sets . A

~lation from X to Y is a subset

R& X + Y .



Eg If R is a relation on aget ,

R is a relation from S to S

Eg. If ↓ (x,g) is a 2-variable real

relation

[f = E((X,b) , +(,y)) : (x, 3) FIRE-IRxIR
is a relation from 12 Le IR



Din: If R is a relation from X

to Y we call X the e of Ray

Y the Endin

We would like to think of functions

f : X-Y as certain relations from

X to Y via their grophs.



But what
properties should this be ?

⑰ Are graphs always reflexive ? Symmetric?

Fransitive?

A: None !

So , what properties
?



vially
Take Y



Refi : A function fix -Y is

a relation R from X to Y S . t .

VXEX the is precisely one yeY sit

(x
, j) ER .

In this case we Shorten XRy to yefl

tailFewfuctief me ula
if the graph.



⑰
-
-

A↳
What is If ?

Refi: For a function fixTY

SEX on T & Y



· the image of Suran X is

f(s) := Eye Y : y = f(s) for seS3

· thePage of T is

7 (T) := ExeX : f(x)ET3

F



· Visually

St
what is fast or fo

AB : As this shars ,
f"(exs) can be eyty/

more than one
point in garl , So is

# a fuction-we will deal late my



the case when fo() is exactly ene point
in which case It is the nurse Econ
· If f : R -I is given 6,

f(x , y) = Y+y
,
what is +"(s, 13)?

*fewest : Identifies inveiving Yoga /

f()
, 7 + 7)

,
1
,
0
,
A, ... are



&ut test questions .

Rep: Let fix -1 y be a function · The

for SeX and T&Y

f(s 1f+ (T) = f(s)1T

RI: Suppose yeLAS . The
, I XeSnfk+



S . t . y = f(x) . Out
, as XeS

,
the y=fff($)·

B-t as Xe f-1ST)
,
also y : f sxet .

So
,

y + f(S) 1T= RHS .

If yeRAS , the yEfCS) so the is

Some XES S . t . Y = f(x) . But , as textg

we see X is gise in filt) . Se, XES1Fit)

Se
, y = f(x) = f(S1f "()) = CHS


