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Cavlertian chlml’ iven &eﬁ X; \/ jl)l/\ hl/lOUU

XY =4y | xeX,yed T

But what is an ovdleved Paif (’Q‘ﬂ)? Ttisn't some axiomd'ﬂ ;ef’%/)eogj
that these hinog exist (it is wually an axiom intype theow, but-his is
a c\({’ﬁev*en’rﬂ‘bvy).m ovdeed paiv is defined From move Pvimih‘ve e lementr.

Usmauj we nre T Kuvrodowslee ‘pcu'r’

(xy) = { {"3, {")‘J}}_

(@] Pove (ql‘j):@/"’) S (1:‘1/\j:b), Note that et are chuo(/
M. they have the same elements.

Well whot-about X*¥Yx 27 Should are inventa *“Kuratowsl: Piple "2 No.
Lel un make cujenem\ definition - suppore we houe a wllection o seb X }(\C_I
inclexed by a jet L. We wont elements of [leet Xi 4o be T-indexed
fomilien ot elements 2-€ X, oneforeach ce L. Thatis

¢y

—H—[ez Xg - {(7&)561 ( x: € K¢ forall(c—I}

Bufwhafdu% (9(5)[5]‘_ V‘E’_C(\(v meom? (/Ul/lahfef I3 I’IL7

Letun do an eony Couve T ={1,2,3} Then an element of Moer X is
Jut an Ordewdh/iPle (22,22 with € X This we moy vrealie an

(DCLID(l/Ig) L= { (,,1\)) (Z/XL)) (3/13)}



Then ymove ﬁememllg,
(x)ier = 1 (470) | el § (2-1)
[@2) Rove (i)ier = (9Y)per = =Y forall ce L.
Then [lcet Xiis the set o2 all seks like (2-1) above, re.sefr S where
(i) evew element is a poiir; the fink entw vf which lies in T
(i) foreadn ce T theve is a unj Ue paiv in S beginning with ¢

(i) if (¢,x)e S then xe X,

We call this sef the Cavlesian ,pl/OdbLC{‘.

r(9_37 Prove Hat —ﬂ-e{lz} P bJ@UL/me o X, XX [o{e{-med bﬂ K yratows h.¢ Fam)
Are there rfemllvv) Hw same jef €

3l5|omjrum|0n How do T fom asef S cohich aonfumsﬂwo coples 07/
a_given sef, say #he intevval = [0)177 well

XU7={>C}JCC—XorxeY}

so Jo1ju o) = [o)1]. The ovdinown unton won't wovik .

Tdea wecan “wlour’ one vopy of X insome avbihan way,
e. X7 o= AH(0,%) |xeX }.Tﬂfs is bljed’fmb) but-dishnctfwnm, X
Then S = X U X' wntains fwo distrnctcopier of X



We call S the c{llsjiomlrumon of Fuo cﬁpw’eﬂo—ﬁ X and wnte & =X WL X.
Movegenevally

XY = ({OBXX)U({]}X\/)

Move gememlly) given a collection ){ Xilier we "oloar’ X, by £ inorder
fo separaide each Xi fvom Xj | evenif ar et Xi = X7, 42 form i disjoint union

L =, 03x X,

ceT

= { (%) | teT and xe X §
[@y) Give fn\J‘ecHV\e functions  9c+ Ke — [ [er Xoosot
© ity = 90N ()= ¢
o Uger 9:(%) = 1eer Xo
@) () Tdenkify T[iex X; withasubref of the ret of funchions

I — l_L[eI Xc\~

(i) Povethat
RPN 11 (vynx:).
(iii) Rovethat giuensu\me{z UL‘/\/JO’EXQ <4|_U ) (H Ve )

is ectua\wto L(UL(\\/LB aﬁjuhﬁehvfﬂ/i:iujomjr union aﬁﬂ/@ C -

ceT



[@6] Let X he aset. Rove that iF Ec <= X=X is an equivalene relafion
then so is mgel Eo. Given Q ¢ X* X any set, lef

E = m {79 X"X\ Y Tsaneqm}v\v*el'\’& N2 @}

This is the eqw‘va/emal velcttion gene vorlecl B\; Q.

1871 What is the equivalenc velation on 1023, 4 1 genevated by the paiia
Q- {U/l>) (4,3)}

Lipschilz equivalenee  Tuometics di,ds on X ave Lipichitz equivalent”
iFthere exist h k> O such that for any :L,yé)(

hdl(x,v) < d(zy) < Rda (2,9).

(@8] Check this s an equ«lm\emu relaion on e, lekwa wite dy~ dy

@ Povethat if d,~d, Hhen tha induad hpoloviej) ave the same ,1-¢
j;\\ - ’J;\-x_

Q0] Recall the metnes di, dw on R

—_—

di(zy) = Do e -yc|

deo (x,9) = moxd [xe-yc) | )s(s\/\}

Pove that d) da, doo ave all Lr‘,orchi*a e_quimlem[, Jo
(R*, Ta) = (RYTa, )= (R Ta.)

(Hint: 4 (a9) > da(xy) > deo (1Y) > W d, () 2 nT\d () )



