Relgtions
(o ~)
A celabion R on o set S is a subsetr Re SxS.

NokaYion : TE (aBER then we write o Rb.
Exs: (a1 rclated tob) -

\) S= {\, ’L/ '37 KS%S= {(\,\\,(\.z), .-./(’3,3)7)
((\:{(\l’n, (mﬂ | $x$ 1= q
.= L0, (1), (3,307
Ro= L), Cy3), (30 13;3)
= SxS

’L.) T—(; F'- X=X s & ‘FUMHW\ Yhen  we Can
C)\.C/C“\rﬂ. o relation R on K bj
R= {(x,@(nﬂ'- K€ ﬂ . (“]N?\\‘\ of ‘F'~X"9X>

K) T . X=V is a qu\c\"\avx/ we <onn  defline

o relation R on K bj

= LG 600 EGY S, (fabers of £:X—2%)



‘-\) Lek T be the seb of all Jﬂ‘\M\J\(& in IK°
and; for ’rf'\w\j\cs T, T €T, wunie
T~T ik T, and T, oare swmilac \'r‘mmj\cs.

e LT, TYeMeT = T~

s 6 velaflon ow T

'_5) D{ﬁ'\v\e_ o rc\m\"lavx K on W bj
K:{(x,j\gw\l . ij]

L) Letr neN  and for o, b€l write
a~b ¢ nla-b
Then {(a/u‘XGIfW a~a § i o celabion on Z.

6 r\=’L/

{(.0’0)/ (‘0)"11)/ Lojt)j (.0,"\‘)/ (-Ul%)/“" /

(\, \)) “;"‘\) (Hj)/ L\l‘:S)/ (\IS))""'/

K‘L,L), (1,0), (4N, _..

00 (S { P PR A P



Sowme ?ro?crhcs fhat o telation ® on S
mo.j SQ\'\S'Q:]"
- R s reflexive '\H—/ VreS, o) €V

e R 8 SCIIMMC"Y'T{; '\GF/ ‘{N:‘)GS/
'\“; (X\“’PQK hen (j)x)ei.
‘K-.\S ¥VW\S.\¥‘V6‘ ..\_Fg_/ Vﬁlj]%eg/
ik (x,j\elmh Qj\’ﬂet then (x2)ek.

TE T s ve_Q\QC\\/cj s\\jww»ejrricj and \'rav\s‘\*\\lej

Yhenn we Saj ok it S an g,q&v‘\\m\ev\ce cela ion .

Exs. from befoce:
O S= {7, 3
= {K\l’t\, (’Lﬂﬂ (no¥ an equI- rc,\.)
* not ceflexive: ONER, .
* not 5&\‘«\\'\(}(\“\(,1 €k, boy @NET, .
‘nat Frongiiive: Q,‘}",@f u,,%)e £ bt ONéT,.
Y

Z



=\, 1, 375
k.= L0, (1), (3,3) ] (vaiﬂa\fwxce. relation )
-reflexive 7 - Sy g
* fransitive
gus (x.j),(jlt)ett_ Haen =y and §=%,

so x=t ond  (xt)EL,.

S= {1,373

= L0, (43, 30, (397 (o an equiv. vel.)
‘nok reflexive: (01 €%,
. 5-]mw\a\'r‘\c_ /

« fransitne: v
¢ \ﬁ,tp, (jlz) s then X=(or 3 and

2=\ or I = (_x‘%\GK3.

(teue for set S)
)

. fe,(:\ex‘w e o S‘j v\ * frangitive

Ry= S=S (q\"\\la\f/me. relation



) F: X=X
R= { (16w xeXT (ea.ve)l. iFF  fhi=x, VxeX ).
cuill be  reflexive  ifE flkl=x, ¥xeX.
S may o0 way ot be Sjr«M\'r'\c}hu’\’r{_u'\\{\:(f\i x\;o\}»; ~
* ey o mey net be  fransiyive
) f:X =V (fiders of £:%X—=>Y%)
K’-{Qx,n‘\’ ()= E(e) § (e‘v\\m\fmce, re\ation)
*reflexive:
Ve, fl)=fK&) = (xx)er.
: Sjw\M\'r'\C_: v/
gt hc,j)e\’\ Fhen
NE @(j\ = 83(3\ =£ k) = (jlx,\ AN
- frangitive:
T¢ (x.j\,(j,%\é-\i Then
Fi=fy)=fle) = (uz)ek.

4) ToTe B T ond T, oare sinilar \'r‘\(wj\ts

(equalence relation)



'3) 3 =K, 7&3 S xsj (m\— an equi. rd.)
cceflexive:
¥xeR, x<x
* nok sjw«,dric: 1€ bot T£\.
« teansitiye

TE XS\:] an 4 jé% bhon xez.

6) Ler neN and for ob€7Z  write
o~b ifHE nla-b (qv\ua\fw\ce, ce\ation)
“reflexive: (0=n0)
\/0.671-/ a-0=0 = n\a-aq = a~a.
. Sjmwxefvr\c -~ (abs nk =5 boos V\H'J)
TE arh Muen nlo~b == alb-a =2 b~a
« fromaitive,
Suppase a~d and bve. Wate  a-b=nk
ond  b-c=nl. Then
g-c= (a-D)+(b-c)= nk-nl =nlk-1)
= nla-c = q~cC.
Notakion: For apell, u=\; med N & A\a-b .
(o equals b module )



TE ~ is on equivalence relation on S then, VxeS,
the eauivalence class of x is the subset of S defined bj
%= {\JeS : x~j—§ :
Evcrj element  of this equivalence class is a

representative Gor the class.

Focks: 1) Yxe S, KXE€X. (~1is refl)
’L) V je.?/ '3:3? .

Ps- £X .
f SUWOSC j‘—}———()&“%)
- Tf =zeX ’r\w\/ since
(~is sywm.)
i Il LAV
we hove Yot — (~is Frams.)
\j~x ond X~ => tJNz,- =2 2.6 9‘
Thevetore , ¥ 3.
- Since x~j='>j~x = x¢Y, bj
tc,vcfS‘\c\j e coleg of x ond Y in e

above o.{jowxcv\.\' we have that 'j_g_ X .

Conclosion: X= 'j . B



3) T [N, #¢ then T=%
PC: LE 3 je X N Y then bj e \D“(NiOUS
f—m&) ’\j{f\ and 3:7‘ jSo X\=¥;. B

Exs frum befure:
\) S= L\, 1, 33
R.= L0, (v, (3,3)§ (q\"\\&a\mce, ce\ation)

7=\ 7= {] 3= 133

Ry= S=S (C‘\\’\\la\fﬂ\ce, fc,\a.’rio./\)
YxeS, ‘>‘<={j€&1 (xtﬁ\etﬂ“— S
((m\j e €quiV. c\ass)



3) f:X =V (fiders of £:X—=%)
L= {00 ) 602 €Y ] (equivalence relation)
Vjeg(K) 1xe X sk, Q(x\’-'j
Ler §° \j} = % . (Notei € "y not be L‘\\}&\'NC)

Q&Mﬂufﬁ or fiber over 4

X
/ s
/. 379
(/)
Then: v
e X=U F"‘(:P .
jeF()O

PEL VxeX, xef (). @
- T¢ j'j\eﬂm/ f]¢j\/ Fhen
£ ‘(j) n F"‘(\J‘)‘; ¢ .

L TE xeF“‘(jﬁ and x\e?“(:}”) then
Hﬁ\:j and i:(x‘\:j\/ but d:éj\/
so (W) €R = K¢ £7(x)
and  (K) €8 => x¢ ' (x). B



t) Lek neN oand for abeZ write
arb £ nla-b
(Q:b W\a(l ﬂ)

E\u‘\\l m\omce. c,\a,gse& ,

(equalence relation)

{---)ﬂzf\,'—‘(\, O’ V\’ ’ZJ\)---’} -\

{-..,-’Ln-v\,-n-k\) \/ vw\) Tt - ’3 ,re.sidue. c\asses
— medv o n
7= {

- ~)-'Ln+2’—“*2) 2_/ '\'*’2-) 1“*1} - o ’3

R
I
 C
5

PE: _Bj bhe  Division _ql&o_rj\ff\z\m ;- Ybel,
'ﬂo\,reﬂ_ 0 R e, Ofcs n-\
Then  b-r= QN b= rud n
= be T. 7}
- The residve clagsed  §,7,.., -\ oic digjoint.
PE. Ler Osfceren-l suppese thot HEZL, and
Phar beTnt . Then, \>J fact 3 From e fore,

— —

t=c. Tlhen et == a\et-c.

Bu¥ O<sc-c<n-\ = o'=¢c. @



Equivalence cclabions ond partitions (indering sek)
Lel S be o seb and YieT let Ai=S. We
Smj \'\M\' {A’\—gier_ (L p&\‘_\f\ﬁm o{' S ife

) Viel, Aitg,

i) S= U AL, and
€T
/KV‘\))Q'L it "\1‘)/ A’\“Aj‘d)
iii){A'\-};el S pairwise disjoiv\*.



. Q\mrj portiflon  delermined an equwadlence  celation:
Su??ose {A{Ege]—_ s a ?ar\’\*'\o«\ of S.
Define ~ an S E:]

x~j & JieT <. x,:]eA;.
Then ~ 150 (ex\"\\la\fmce. relation)
- reflexive
\fxeS/ 3eT sy xc Ay (?(‘o?gf’\'\\] )
Therefore  x~vX.
'SUMM\‘HC v~
- fransitive . v~
TC x~Y Phon JieT si. x,jeA‘,.
e 4~ Flaon 3\‘)61 .. 47t QA\).
But JeA'\nAJ- = 1i=] Q?coeeﬁj i)

=2 26 A} = x~=,



g Quefj equndlonce  celation delerminet a parihien
Suppsse ~ is_an equiv. fel. on S, and let
(A Lz be the collechion of diskiack
equialence classes  of ~. Then:
Vel Aizd:
, AxeS b Ap=X

B\l\' Ke_)z = A.\#' ¢
e (fack \)

.\.\) S'; U A" . e
T

VKGS/ KGT/ ord X=A; For some jeT.

YicL

) (Aifier is  paicuise d‘\s)owr . /7
TF eT ond AynmEd b Aok (Fack 3)

*a Ry

’T\\ercgov'c/ {Ailier is a \DM‘\"\\‘\OV\ of <.





