Ma{)s Behy QenTo?olo(\ ico| Spaces

D leb X and Y be topological spaces. A fonchion F: XY is sid to ke
Continuity ContLoUs ot ey i for any open VeV oith HBEV the exiss
U3b (in X) soh that L) V.
f e continwovs ¢ for o open \in Y, £7 (V) i Oopen in  X.

Noke ot £ is conbinugse i it & continveve o dl bex.
(How? Vez e fad thadon O-rht'h'a.rg vnion of Open sefs is bpen)
Recall that this 18 eﬂ/uivdmt to the vevad defnition oF wn—h'ﬂui%
for metre Spaces G_akma e mettic ‘EDPDlnﬂ“ here) .

Since the ‘['D?‘DLoaie‘»Nﬂ‘l'eI 6> wel, nole Hhot guen the liQnJhl‘J map fram
Re o Ris pet conbnopus.

I the fDPO\Og% of Y is gven b\& a basis ® ord we wont to determine
COI’lzh'I'LUl'h&, it woffies b0 chodke e Ple-imoges, o basis elemede of .
Indeed, vee the fact gl an a;bih‘ara vron of open ks g open.-

furthar, & sobfices o just check subbosis elements!
[ndeed the cok of finilp, inkereghons of Subbasic element fom g begis.
Larﬁ o Fin'll'a inJ:e,rqu'l'On of oren sets s ElFU\)

Lecture 10 - 06/02/21 Move abpot Conhiwous McTs

Thep  Lex X and VY be{:vpolmaiml Lpaces and F:xX=Yy. Then the FDUOUJ'II'%NZ
€2-)) o.qyi\lﬂlﬂ.nt-
i) £ T3 Cpn}.'l'fLUDUS.
i) Foc every ASX, E(RY< fR)-
i) For every cloged Bev, £'(® is doted in %
w) Fel every xEX and neidWopurhooA Vof flx),thee & &
rLdghbour}wvo\ D of x suh tat B cv.
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P_fﬁr’ T
Soppese { 5 conbiwevs and ASX. let xERA.
let V be a n.aiahbourh.ooﬁ of Hx). \ﬁe_ shall show Yk
VN R + @, implying tak HY e £A).-
Qace xRN ang xed'OD), whih spen in X,
7Ny nA 2 @
Let aec (W NA- Then —H?e V&fﬂ[fg\,‘amuq te Odaim.
TR LY
lt B be coed Y ond A-£(B). b x&A. Then
fOEfR) c £ID < B
Therelre, 2 € F'(B) oM He clam is Fmved.

in = i
Observe Hat i is J'us‘t e dehnition of C_onh'nuﬂidl but with
‘closed’ inctesd of 'open'
let BSY be open. Tn Y\B is cloted ad £ (Y\B) o

cloted That i, X\ F(Y\B) open, ond dhis sed s J'usf

£(8) . O
e lmela venhored | es iy earlier. The detailk ar left ac an exercice .

D_?f‘ let X ad ¥ e 'l’bPol.Oafu.Q Spaces and f: X<V ke o bijechon. £ s Sed
be & lomeomophism & both £ and £7 or  continvovs.

Homeomorphism

Equivalently , # & @ homeomorhim # for any vcx, HV) & ogpen (in

VY B DR ga (inX).

Tt i, t is a wrli'frwws open ImJedwn
\[aon UE‘sen
PO open 1) open
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A homeo morphiem aleo gives @ buwiue, map behoeen e open sehs of
X o VY.

So # X ‘s some property ot s exprsced in tems of fw 'bro\naa_
on X, Y st have 4y same 'Fm'FeﬁH as wel)
Suh o popoty s colled a k’OFol%'iLd property oF X-

Chor example. the space buna Hauvsdork)

/ﬁ there is a homeow\orphism behoeon fhao spa.ces, fl’lwad, are Sad 10 be
h_omomor])wc.
<Thj5 impUichly wces fhe fid Yot i Hhore & a homcpmﬂfp\n'ﬁm‘-X%VJ)
‘B’wrz s a hpm%m;orff\.ir.m: Yoo X — the Nverse of dre ,ﬂ'rs’c

Holﬂwrnorfhfs"‘-s az the \TDF‘Dloaiwl wun!,'ervart of isomof#lisrrs in oJ.gdara-

bt Lt fx—=Y ke a Continuoce ird'ed'l've ap. let Z-FDcy ad
corsder 1 as & subspace. ot Y. Tre lunchion &' X7 ,Hained Ly
Embedding res%l'ch'ng the codompin is Iau‘ediva- It £ s a homeomorphism,  then
£ s sed to be a ’mpo\/ogfaal embedding or jost embeelolirg of X
in Y.

Note. that the ° home,omofplru‘c," relahion s an &Lw‘\/a‘ﬂ\ce relohion .
(ny?)

Let X, Y,Z e %Dfol%fcal spaces -

\ Ané corstank Map f:X=Y i condinuoys.

2 18 A is a subspace of X, te jndusion  ppp FA X s continves.

3. ¥ X—Y ad q:YV—=Z7 er cokinuevs, gt X7 i confiwms.

v B Fx—Y & confiwers ad A s a subspace o X, then

Hw, restricted  Aonchion -(1|A . A=V [ continpgus.
o Sinderly, we can  reshrit fevpard  He ro/ge -

’

b o sobspae Z 2000 fo o space Z with sobspace V-
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levma. Lok f:X—=>Y ad K= U U %r some open (1)  Then £ is
(2-2) cobinuovs L ~F|U‘ S Cierchnu% for eadh L.

Foof  The foroerd direchon  is Obvipws -
For the backwed direchon, lek V ke open in V- Observe Hak
D nu. = AL ().
‘Fll(\l) s opn in U, , ond thos  x (Mluﬂ?\- This implies Had

PV . U bty nu,
o ech
which laia\:\s o oelt since an ar\ailfra.né vaion of open ses g open.
O

Trao [Pashing Lemmal Lot X=A0B  for clowed ABin X. Lot £:A>Y

(2-32) a’-d 8-g_,y be wnh‘n,uous-% lg' ‘HX) = al)o 'FO’ G-U- x E P\n'BJ then

te mop h:X-=Y d‘”p'-ne? bry (-* ::i’r& raspf 4 the
. 1 0D, xEA, Svbspace topologies
hix) 1 g0, ,:(EB w '-Og

is conbwous

Foof- Lt C be choed i Y. Note that
AU - #7'(Y v %"[c).
Since. (0 and g () are closed in A and B, which ar in tum
closed. i X, they are oo dlased in X This gives Mo reclt besase @
Rnite vuon of cloted sefs ie alosed. m]

Note 4akt the result holds even # A ad B o open -

Lecture 11 - 10/02/21 More albout P,-uiud' ToPobdies

Tho Let FiA—>xXxY ko given by F@-(F 6D, £ F s contiwes
L2-“3 i-ﬁﬁ the -ﬁJnch'OM» F.:A-»x ard &:A-s\/w-g conhnweus-

Coordinate |q Hus condext, FI ard Fz. ase CA.U.Qd the coordirale ﬁunohoﬂb DF ‘F

Function

Maps and Some Specific Topologies Page 4



This  can wiLH be. Pm\;gd b“ con&l'dﬂ.n'ng te basic demonk.
We emit te Fu'cof ard shall istead show a moe 6en¢ra.l result”
lofer. (Theorem 2-10)

Thes: Lt AcX, £:A—=Ybe conkiwor, and lext YV be  Havsdorff- Then

(25) # # con be extedd b o condiwone g A=Y, this g s
vnqudy determuined by £.

Poof: Lok gu.ge: A—Y e conbimovs and g, (8-, ()= He) hr all
aeA ek xER guh that 8.(904-.%;&).
Sace Y iw Hawsdoeff Lt gon 0, p, oy suh b g,(0) e,
g.(eV, , ad LNV, = 2. We Hon hoe

AN gt udN g (u) + g
W

ofen n A and an—UfF\a—-
let ze ANGT (LING'(V) - Then
f(2) = q, (z) €V, ocd

LLL.) = %3_('1) eV,
= U NV, + B, proving the  daim. O

——

let Us reviit the Produd' "Dpplgaa
How do we  gewralizz e idea dp more (thar 2) fopological speces]

Sogpoe (X)z, are dopological spaces Corsider the topologies o
Xyx X, 4 -ox X with
1 bosis
® - % U2 Ux -+ 20n : Ui is open in Xi for eah 515
2. gubbasis

S - -LL:); $ 17 (V: U open in X %

We even extond the dbove b a c,ouni:az\gj infinite nuomber of
sets. (we defe Hus beter lofr)
When afe 4re o -l’DPoLQﬂ{e.': e some?
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It e ot that 'de ae the ome for Finite F\-od.ud-s,
bt not for an inkinite product:
L>|n e case, (D & colled e box ‘fDPoba&
od (D s called the produy topolagy.

ks essily seen that the desuibed s ae o bosi ond
subbosis.

A opreml bosle demend of tre podud topology 1s @ finite
infersphon  of sob’big‘s elemants.

(U Ui, n X;. -
Q ‘_(U,.) where Uic is ppen tn X
(Restrichon 00 a 'Fl'ru'h number OF C‘Dolﬂ-lhaj'éss

It e eosily sen tha dre ko foplogy and produd hopolgpy o
eqyﬂl -For Qa AW number of 'I'Brol%icg_l spaces becavse

Uk Uy ¢ x Un = [0
=1
Lohnite indersghin of subbasis ¢lemends

k
ard n T‘T;LU.;,} = X« I AR Ul'-n “"“Ufz“"x U|,K¥--'X Xn
c=\ EB

Let ys dedine +he  Cartegian prodid” more Cpncernzla in the infinite (pce.

Lok (XD & b ad X= U ¥ Then

LEN

[172)
T X: N
| Xi = {,t-.w.-,x : HPEX; for eath J&N} < X
v l

Cartesian |
Product

- S(*A“ Xq, = Xy )+ X EXY Jor eodh iy 0. M=
& te (Corbesion (xodud' of B (W),

Det We  can ea.siLg exterd  Hus debinihgn fbanﬂ. I:ﬂdﬂ.xira st T as
M- {8:I5%: B EX Ao eah ie1}

ier |
We oten denste £ an (9)iep- Xi i the ita coorlimbe of £
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Def. Lt (X)iex be & set of fopologial spaces wth indevig set L. The
box L’DPOLO%& on ﬂ L & Adhat with basic

el
Box Topology B = { Ter L -V © epen in Xi for each 1&1}
LeL
ond the Pru)u& 'IOPOIDQ% on ;\;‘I X is dhad with  sudbasie
Product Topology ‘S = {‘I\f\ LUA + Oy e open in Xi and :EI} )

—~ for Foite I 4he box and podud opologies are eqpal-

= Yor iofate I, the ‘oox Jroqdo& o siricty boer Han e Pmdud 'iq:olaabt
Unless oll et fiodely many of the toprlogiec are fhe indiscefe
J@V"\% on the Fespechve set lin whith e %wd, are eqpal)

Lecture 12 - 10/02/21

For indoxing seb L on clment of X'+ T X is kaown as an T-tugle
of elements of X. “

In the product %OFOhﬁH, fl;fl)(-l is called @ product space.

Note thet if U, v open in Xi,
TN IO = iy E§ -
open Jiln X
- A .{.dl,-u[ crod in o basic of the Frodud' *Dpalce\d s
B= MUY QMO N N (Ug)
whoe Yo (i) o dishnd and
Ui is open in X, foc eath r.

> ph-= Eu,;, where U= % uh \]#Lr&rsomer.

That s, te W topology hus as bacie ZIJLX'», whre Ui is open
n X broeach i ard oll but kiitely mavy Ui o egpal o X
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T et % (fe1) be giwn by o basic Bi. T
(Z'b\ B,:i"ﬂ_ B;: B'.,e&l: FBFM’L]S

le1

& o basis of fre \anJroPolgﬂ ard,
ic a bosis of ta produwe *bfdoa%

Proot  Ore dieckion of the  Codaiamend Ze.Li\g bollows:
v Let Ui be open 0 X; for eadh Loand € TT UL For each i, lek
B B soh that %, EB;c ;. Then
E ]\ B ¢ .
¢ Lo = Jo, 0

Te secord port ie Wt as an exeruse.

Teo: Leb A ke & sobspace of Xi for each €. TIA & a Subpoce. ok
(27) TTxi # both sets o given the box 'b?Ot"ﬂﬂ oc ‘ot ma\'\ru\
e produd +o|:olm6‘a.

Treo For eadh €1, ¥ Xi ‘e Hovedorff. Then TiX s HodorH ynder
(2:0) both He box ond Froc\ud' f\'DPoLog{es-

Theo- ler Aic Xi foc eadh €L B T is given ethar tro prodad or
(29 boy bpp\ﬂg\'%a
TA - TA .

Pk let x€ TA;. Lk U= TU; be o basic element pf eithr Hhe

box o proguct +opology containing x. Then for each i,

x € A, od g+ OiNA By

Then ) = 'aé\.)n(ﬂm)i;zf.

Since U is arbiray, v TTA; .

—Cm\rerse\g,Lek x€ ThL. We shatl ghow Had for eah i, ;& A . Lot

\; 2% be ogen i X;. Then (V) is ojen ard  contais y = () €A

Theredoe, g € ViV AL ad wEAL O
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Theo Lk F: A > T e given by Fod = (Fi(eDier, whe £ A-x;.
(210) Let TY hwe Hu ‘;\'od.ud topology:  Then £ is continvovs ¥F
ean f ie  condinuow.

Pi'ﬁ For each . -(11 = T of. |f £is wLﬁfLUDUsJ then Since each T is
Conhinwpus, S0 is eeadn 4.

On the ofter h.ﬂmi, i ench f’[ is conhwove gnd U: s opRN in

X,
OO oD - 8w
— ——
nfﬂf\ °Fm

The esolt follows becwso. as we hgue Sezn,l'f s&ﬁb&s }o check that
the preimage of any subbesis element is open

T see uo\\g Yo @cult does not hod for e box “:Dpokoaa, consider
F.R— R™ phue B esd L) F:o-t. Then £ i qot continuovs.
Contider (D% (4, %) - x (4, Y ) open in R™ bt

it doos not hove open preimage — Ois in e sot kot foc any 820,
(-5,%) s not.

Now, le¥ us uisiY 4y, Medric b”‘“ﬂ‘d

At Vs open in dhe mekric JDFDLoaH il for any HEU,‘H’WE S
§>0 st- 3&(5,8) = U.
('m He hpdoaqd definibon, we ger o ball Hut neednt be)
cenderzd ok Y. They are stll equivalend +\’I0.)gh

Def- Lek X be a JCDFDLﬂal'MJ Sace- X s0id 1ol metrizaHe o there i SOme
mefric pn X that [duces the ’copoLoa% ok X.

b chould be noted 4rad, fiven o rmebcizable spece, the Corvesponding
metC is  NOT Umnigye- TI-QH cn een ke eIy differend | for example, a
set s \ooundz& ia o welre rma e Un\swhdﬂﬂl in  oncther.
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Indeeq,

Lk A be o metric on X- Defire d: XxX =R ha_
Al = min {1, A0,

Then d is a metric b induces the same topelggy es d.

o 4s cose, & is caled the ciordodd bosnded metric COrra.sfordiS
to d.
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Lecture 14 - 17/02/21 (Ruiz) NDthinﬂ. neo | J-us’c 0. recp o the previovs lectvre

Lecture 15 -19/02/21

Theo Lot d (o, b) = min S.\a-b\,lqi be the <ltandard bovnded medric on R.
(2D F 2 qd y e Hwo "Jo\‘m:s of \Rw, dobine.

Dy = svp { d(x;, w) ]] .

L

Then D s o mebric that indwees P product bgFoLodz on R.

T The tromle inequolity ic Safiskied becaxe
a—(x:,iﬁ < ECX;,%E —r?{(aa,ZD éDO(,g)'l'D(\j,Z)

then  tokig the sup en te left- e At twe  conditions o

wsihd poved g0 D & 0 melric.
Lk U be epen in the mebric Jcofolnd\a ond xe\). Considar
Bol1,8dcVV for 20 and choose N [g.r%e endgh bat <€
Fmp.ua lek V e the bosis element (of the Pmdur)i L‘D‘?ol:m])

U= (%€, % €)% x (XN"€, %48 ¥ R xRy...

We clasm bt Vo By(x,8). Given \&ew’,
ab‘i;aﬁ < | for i>N.

N

There forz,,
DL*JH)_% ey I(X., D s Tt d—.(x ,L
| B Bl

¢ yeN, e awve & lese tan £ 5o < Bp(x,6)-

On tre dher hand, Lt U be @ boste elawent o bt podidh topelogy
U= TTUi, whoe Ui4R e open dor i= oo, -, o, od Uj=R
ofensiee . et x€E\J-
Cheste an iberval (xi-€i, x;+£) € Ui for (=¥, e ol Forther
take oph g, <. Lek

€ = min {E':/,;: (= o(‘,...)oL,"'g )
We claim thak % By (v, e v Indeed, for ye By(x,0, xi-yil<€<Es
bor (= disly-, da g0 y& TOUL- O
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L4 VS D(L,D(,,,---, An 20 Lé'e WU -
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lemmo.  Lek X be @ topologiedd space ond ACX. (b them i o seperce
(2:12) of Pgiﬂh o A r_on\lﬂrairg bo xEX, Hhen x€A. The converee holg
i::]urg;ce & K & metrizable.
P_@F‘ let xo—>xwhee x,Ehk Than any nelahbwf\’\ﬂod U of x condaing
Some x.EM,Sp xEN .
The convexse LS goviovs since e con toke X @ g mebrie Space-
(Let xa e AOBE A for each n) O

Foc erample, iy Snowing thal R veder the box tepolgy is not metrizable
ad deoc nob sabishy He sequence lemine

Theo: Leb f:x—=V. [£ f s continwoos, then for ey Xn~sx in X,
(292) Llxny — £ . The converee holds i X & metrizably

Left aL evercise-

Recall o dpfinition oF pniform convergence

e

(2-\ly) topological space X b the mednic space V. It p—F unifomlbd, then
S conkiwovs-

Theo- Lot Fo: X=Y pe & seq vence of Conbiwore fyatkons Fom e

T"u_.pmal"isrliaﬁni, idenbeal o #hal inr‘ea.lo.nﬂlasi;.
LUS:I‘n% an &5 bek)
vnder the. produch %QFDLQﬂ‘d
R for any uncounkbls sof |y iy ok melraale, lek A be the collechon
o elemonds of R’ with wcl'nihlﬂ\ rany eemonts as O amd e remaining
demanks | ord %< O. Show thed xR bt no sqeace in A convesges
to x.
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Lecture 16 - 03/03/2021  Quoliend Naps

Def: let X ond Y be L'OPDlQaic,a.\. spees and  p: X—=Y e a suqgedive map-
Quotient —“'Wr ff\ﬂ? .? [ SQJ‘A ‘70 be o q,L)OHQ,ﬂk f\'\ﬂP ‘£ UE\} S O-?m (-‘.n \/)
Map itF p7(0) is open Cin XD .

Like a homeamor{)hism bt .sur\gedcion instegd. of bl\er)cbn
(What doeg this mean?)
Bquvalerdy, A=Y is dosed 0 Y # g(A) ik dated W X

&Q' A abset CEX is sovaked with Rt o e curiedive ~wp F:X—"’

:a';urated L‘F it confins C\IUH Sﬂk P"[ i\é.ﬂ HWJ: it interserds -
ubset (%EY)

Thed is, C-= P“(?(CA}.
Pteraghively, for y€C and xExNC, plA# ply).

Then, P o o CLUD\?':EI\): rm‘& it S conticwous @nd nops. satyrated
open sek of X to open k= of Y.

A qoollent map need oot be open (Why?7),
Rint

:_W,/@- X e a {o‘)o\.uaical space, A & set, ard p:X—»A 5o Sur\l'ed'l'v&
Quotient rdp , bure & O Lrique ‘H’polo%% T on A with respedS 4o which pis &
Topoloey guebent, ap known gs the guotiond {ﬂpdn& wduced by o

T- {USA: P (W) s open in Xt
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For e,xamflt, it p: R— La,bick

e , x>0,
P(*)'— b, x<0,
C, =x=0,

T= 10, fa,bct, ok, b, fa,0t} & te qootient topolapy

Ve le¥ X be g bFollzngl gpece- and x* b mParHHmoFx info disjoint subesk
whose pfion e X.
CLE prx-x® be He sufecive map thet fakes x tp bre dlement of X*
prce Cordoinind it [n the quotient topology inducad by p, te Spae X s
alled p quotient spce of X.

The ‘{:U‘Johzﬂg is C- {UQX* 3 F“(SLE)US & open n x}.
Chserve ek Unis fopolo& has bosic iF_‘LU): UE:X*}.

’l’n{ vfsug_}iz\‘nﬂ a tws as a q/ugh'eni Space of [0,\]1§IR7'
It & & common thame b vievabze non-trviad stvctvree as q,uoﬁeni'

paces of

Tho. Leb p: XY be & 1uaf\'er¢mﬂ'> ad A ke o subste of X sotvraded
wek p- L ek q- R—p(f) b2 gbtainad by rw:r\'cﬁﬂa P gPPmpr.wﬂ,
D B A is opn OF Clawd, g is a quobient map.
D Ig p is open or chosed | 9 s a al,uob.'en.t,mP.

Toot  Obsrve Hrat

g ='WD ® NS ard pLNA) - pO)N PR # LEX.

Indeed,

S Nep(), PN eA  (since A s salvrated) It follows thak p7(v)
ord g'(v) ae equal.

— We l:rrwraua hae plunhA) < plv) Nplh). Dn the other hond. H-_P@:p(u)
for LED and a€A Since A is sehmted,

P'GlL) €A = LvEA = H-Q(UB&{:UJ(\A\.
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For v=p(A), assume thak q'(V) g open in A.
W A s oen, 'V i open 0 A, whidd is ppen in X, so i‘(v):f'(v)
is gpen in X Then, Vi open i V(p s o aLuoHenhmp) In pashiwlar,
ik s open Ty _P[A)
= p s ppen, PVI=q'() is open in A sp PVI- UNA dor come U
open jn X. Then,
V= plp (V)
=P(U na
=p(W) N p(R)

open becavse p

e ) are open. Theefore, \/ is ppen n P(H—)-

’W. FWDI’ s Slm-ll-@-r 1%( m C,LOAEA Cﬂ-‘ses, rEflaL"ﬂ-ﬂ “DFED" M.T"HI "CLOSEA"
everywhure

The comlaasikion of hoo ctuoh'eni: marst‘s 'y qyoheni mop-

Cq'DP)_‘ (W) = P ({‘CU\)& use Hiis 40 show -

Lecture 17 - 03/03/21 More on Quotient Ma?s

Treo- ek p- X—=Y e a quotient mop leF Z ke a space ad g. X7 be
6. map trat v condand o0 each P'\(s\g’ﬂ '-kde\, Than, there is a mop
f:Y>Z cxh  that g'—wavp- Twis Fis conhnwope iR g is conhausous
osd g guobent map 'u”%isaq/uoﬁe:&wu‘:-

?go_(l_ For 3,6‘), dofire ‘Fla):a{x) where x is any element of P"(il&‘ﬂ.

>Such an Foexish: (uhy s this well-dabined ?7) .
B P cokosows (3 qokient mep), i 's oRlos Hat 27 JP
g & 0s well (sice p is  condinvevs and @ quolient wap) Z<yy

- Suppose a4 i cantinugus:  Let Vopn in Y. Then 97(V) is open.
But 8" C\I) z P" (-P'\(\I}\ g.nd gifce P is qyoh'eni’ IM.P, -F‘l(\l) = P(g'l(\m
s Open.

—’SUP?USE d ic @ q/uotienl’ rnap Q\‘nua S SU\:SEd-'l'\IE., so is £
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let vez .18 £'(V) open in Y, then F"(-F"(Vﬁ 5 ©Open Singe p is
L} 8—\(\,)_ Conhinvous.
Qnce g 18 a quatient map, V ig open-
The obher direckion i© just  conbinuity, which we hgve oolfeﬂdﬂ shoyon.

Comlary. lef g. X~z b sujeche ard conkinoos omd
X¥ . {a-‘({zn . z€2}
(a.)g idoces @ bijecdive conbwove £: X¥ 2, which is o homomerphism

iFf g & o qgyetierd map. X
?
P \
LKW z= Havsdockt, co i= X*. xk——z——>Z

Pm_j- @ [,lgorljd b ois smjed'l've ard condinvoys.
PR = £ | then
Foplx) - Flplx,))
alx) = alxa)
= X, Xy ea—'(13 ad x*= ¥
P i biecive amd  condinuous.
By the Pre,\hbus th., i s q,uo{:lwrvmp i g s a qyd’t’m} mMap-
futher, since £ is blj&d'l'\ﬂ, it & a tb)d.‘lzﬂf Map f‘FF it is a
horneomorpl-dsm.
(6) This easily fllows fom the fact that £ i inpdie gl conkinusue
(Jcakﬂ. Y pre-irage under £ oF the corespording - disjoin nbé'sj
of F(x),flx) in Z.
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