(ecture 1
Lest 4ime introduced o Ccmcn,pfs

E?u}m(woe, relahon: (f X be a Sef, and A ~ be
Q Iz'wwwa reletion o X, F 'uanﬁ?uzvaéwcz reloctioar
gt i o0 reflcine : VxeX , zax,
¢ Symimetric ‘v’x,ﬂex/ Xy =y~
"/‘rmsc‘/wz‘ Vﬁ)e)/%éx/ 94"7 azﬂ~z ::f—-? 2.

Pachtin: (et X be o set, ond (b €2 be a sof of sbsets
o‘)(. stapur‘(‘f"'lbv\ P
¢+ YABes2 , vtur ANB=F o A-B.
(] X____ UA

Aés-

Toch ,’fl\e Sbgan Ls "e?mf/a(u\a. re/wf/éms e wm‘b;%
the seme ag ?m-—f-f'"fahs,y Move pr-cctébt? ) eade —Qzufval‘«m.
relehim dudermivss a Pw-’*fﬁ’m ond \/iu., Yersa .

@ Fom e lonce elutim 4o portitian .
(et X be a 3¢ and (A ~ Juwt‘e/anefwl/%w
relution en X. Pick some o€ X. Deflie

the equvalencr Cluss DUL;C 0 be tha sof
[7‘] = ? l}é)((lfv‘}/g =X, asubsdagx.

( We sonctins abo write [=<], o‘f["‘],z to enphausiza
:(cpmclwu—m«ﬂu—hbldwu ~ o R SXxX




P:;fosvﬁtm WXk wefachn as ahove , we huwe
NoyeX, xr~y e [x]= Lyl.

P Swppose X ~Y . Tuke 26[7‘3. Theun 2~

ﬂ N»E? 2~ EJ x~Y [w‘aku Y h2 {—musi/lim‘b
So 1 & E(a} Twwe [x] ‘C‘['ﬂ]-
Ao i f welyl, WY . Aow y~vx hy snomwba./
5 WY ad y~ X =D WX, by i'mm?ﬁin‘}v,
e (y3e [xd wd  [x1=[y].

CW\VQ»rsel'a./ M (=3=0y). By reflex/iy ,
LAL ¢ yz%ﬂ/ md oo 186[33. ’rhu?xvg.

Cbrol\ury With ntabn  as abm, we hawe
T YoayyeX , ot (£3n[yl=g o [2D=Ly]

Proof: Tf (XV0lg3# P, 4abe 2 € XL00YI. Hun
Z2E€EIE o 2~x ond %6{(3'395 24,13,
9\(,) [ N“'va I,N‘t) w\/\\le'/\ wv\.bllul wq‘k 20\,(3,
'{)\Lﬁz vy B\a prwldM Pnrpvm"biﬁ [x]c[ﬂ

Cor W ~ be an guivalucs relatin oh X .
’M Th tle sc?;?%ufualwm-c&w
S22, = {(z}wlexg V) aPa,r—Hh()A % X.
P+ St x€LEY e see x-—-g(&cp O 4

Aész
The obhor Prop,a’-#g, q & Pwﬁ?'zk»waz Prmm(ui %PrewM




3
@ Fom Pm-h"h'oas 4o eguivalw@ relatians,

Now L&X%kﬁ,wiuﬂ ée,a/:nfh?/& {X
Defice a bt‘uwv relatin ~ on X by

X ’V‘-J i T At suhthd xel adged.
(xaml(a [\e i SQMPM%%L&PM%W)

Prapesidion Lt 52 be a purttiv of X, and e ~ be
Al.g\\ku‘ 0s GM&.% ,:{ lb/an eyul\l'alu.cz relchan

M For wﬂuiv'r’}b, MX:A%SLA’ fo\rmg xéx,’HuAL
s some Aesz gnoh it ceA. SGiee xed mdxed, znx.

For summetd | supome 2~y , wenidy J A €SL sud fhat
%éﬁd e A. ’ﬂw«»y«ﬂeA :vddacéA/so Y VE.

For "'faMsH'l\}i‘b/ Fuppsse 7c~? ad vg T mesns
d Acz swd flud zeA adyed od
Aveq s thd YeB md 2¢B.
Notie Hut yeA md yeB o yeAnB, and AnB#,
The A=B (F"M fep rhi\»}/ so 2€B-A.
Mow X€Awd 2eA, 50 znz.

Popoctie If <2 @ a pafiter § X, acd v, = o opuialoce
~electign defied Frum _sz/‘ﬂ\m fhe CguiVance asses
%’ N-"LMPML‘S&% the M‘kcgﬂ

foa, =i =s2.
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% Tuke K EX. Simee sz i3 a})w*ﬁﬁ)u/ﬂwzc}_s.t
wmiqhe A€sz su tht zeA.
The XYy & 3éA S0

ijq,: { ‘Jéxlx'\:ay ?’- ?faf)( \ !3@,4{: A
Ty [%’S,\,_%é L, w each ey class is m<2,

Al»/'.{f Acse I‘H‘u«. A‘C?:L,_u ﬂr‘amo ?6/4150 A& an ¢7m\}. cl'vss

M: L.,;(' v be an ¢1ui\)al¢44¢¢, pdwha,‘ on x‘ M@‘{["LII('X?
be tue Ml"‘t(fm mbo f-fu}Va[utw lesses, MLU;
b g be fe equivalence rdekiin constancted Ao s2-.
Than ~ =g, 2. ¥xyeX TVYE XY,

Dok’ Fwpoe 2™y (Oviginal cpuiv. rel. )
hun “)Ex'_ﬁ:[ua d ) $o a(g;/ae Ez}v=f3]~€.52. ,
0 ENGY.

Cononda 18 vy, thw thi (s some. A €S2 sindh
Mt 2 ged Tlis A= 2] for some geX

o§xrele), _ §x~2 ~
2%% K {%»z = x4, K
Restutament. Eacl (Wl'\)almcea relafin m K defermimes
“ walu.an on X ; awd tach Pw-/"""/&'h 0( X is dedermumesd h?

a wvfltiw quiVa(mw relatit.  Tlere s a b(,zdnm..
oocresponden (2

z@(\i\\lo‘uﬂ&, ot s m Xg «> g [M'"'}’“"‘S of X %



An rmpoctart exam e wiveleue velodin /portttion.
p Pe f o P

oo eacs ye ¥, camider ) = §xeX [ f)=y
Jku%f”bprcu'maau%ta. We el all Hus set Hae

fer o 4 ot . T
7 gt [[]]]1]]

N/
The oomspoy\cllv?cd cc(u\'\lalwa. ZH—*—H—H 1
xny & FX) =FlYy).

Elwf? ¢7m‘\/4lww N,[a»h'mn/ PN};"LMM also arises Hhi's W‘ﬂg:

et A~ be an qina(,QMCﬂ— relahon with sgb CK ~2—ful'\la(¢%ﬂ.«
sy L= [CFY | %X Defiwe o fanchim,
T X >S5  7lx)=[x],

Obsuve that 7 o surjechive and
7T (D =77(y) & (x]-lyle x~Y.
The g7 (03)= fyeX | a(y)=LxI{= Fyex |gnz (=[]
7(7) = ]

We call T +he “canomieal Pm;‘uﬁénf/



Exampl : G o gmup, H= G a;«bgromp,
Lot <2= {aH |aeG§ be the sof of [off cosetr.

Notedih  Tpp +hi> cue , we wile G/H G wod 147
for fo st off Wbt cosefs.  G/H=—Z ahoe.

Th fmckie 7+ GoG/H  1(a)=al
0 e g el P«-o’&ché\n o 7u0ﬂeM'f rap ’{ G orb 6///»

BExuwpl @G a . Swm ae& s amjugafe P be@Q
Ji{ 3%26 WCL:%M b‘—‘-gaﬁ—!w

Se a~vb if a (s t.vangﬁbﬂfa b, This & qn Q?W.Valo\a

relatidn.

Reflexive! sihe a= Q.Cte—{jwe haoe ar~a.

Sbv«m"-rie—'. if b=8a6")/l‘«w a=3’lbg = hbh™ with ‘\2‘3—‘
s a~b = bva.

Tromsthig » 7§ bcaqg’l wd C= hbh™ Hue ,
cC = Llah“: l“(ﬁ“'ﬁ") W= U\g)a (g"h") ‘:(lﬂg)aa*g)
S0 Ananb ad brC = an~c.

Iv\/ﬂﬂﬁ wy\hx""/*‘w qufw(.cua- clusses e Ca”ul 'Hm(,
o(iv\‘)\ﬂga_a# clusses 1 G.

E/ﬁ{ In Sg, y ww)um clusses ann {cg/ 3('7-)/(13)/(23?/ ?(Iz‘s)/(nzg.
Ex f G5 dathan (owmitedive: cbeln), Th 3a3"; 33“454
AN a,qeb. We con fluu see conugacy clsses me 1a3|aeq
(g hon St ), VY taslacet



