Exeycise 6

If ~ s an e1uivdl.ehce ryelal_;ion o1 X
then the set of all e‘tui'mlence classes

fovm o paxtition cu X({ X#8).
Preof : If xe X , the equivalence class of x is [x‘]z'z'jé)( H gfvx}.
The set of all equivalence clusses is X/~ =]kl : xeX }
Need to pvove: @ ¢ ¢ X/~

® U wr = X

xeX

@ Fovall nyeX: eithey [x]=Ly] ov [xInly]l = ¢@.
0, Forany A€ X pe have s X~X, x€lx], LX]:F¢; hence ¢ ¢ X/~ ,
e It x,engxUJ

Ehen xo 6 Ly] for some ye X,
But [y X | 5o x.eX.

If % eX

e Xo € [X] .

mu$ xc € u L"] *
xeX

A Let <,y e X . Assume [X] ¥ L[y]. We will show that [xInlyl=¢.
A lg the methad of contradiction.
Assume [X1nly] +§. -
Then theve exists e Lx]nly], \
so x€Lx] and 2ely]. \

This means that X~ 2% and 2~y \

By transitivity of ~ we have X ~ ) \
so [X]=[Y], & contradictions



.'_Exew.,i'sc r
Lei {Puc :aceAj be a pavtition of X | meaning
@ Vaea P ¢
@ YR =X
® For <, peA: eithes E,g=F;,, or &nf?, = .

E-mmla(c
Fov X, ¢ e X define X~ ¥ <=> X ye P for some XA .

Pryove that ~ 15 an €¢u[walt’nce velation o X .

Proof: Replfxivi?: It XEX then X« E( for some xeA. Thus X~ X,

Sqymme bry: I X~y Lthen X, Y € Px for some XeA,
Alss 3. x € P< so g~ -

Tmns;‘l-:vc‘éft Assume x~y and Z'v%.
Then A 4 & R Por Some X & A
and 4,2 &fpbor some p AL
New yw& Fen P 3o Bnfp#g
and theve feve &’Pp‘

Hence xe€Pe,z2eR=R, X2€Ri, X~ 2,



