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Tlositioll was not taken by a single leaf. Of this species there at'e 
two specimens more in the Hortus Bog. undel' Number 1 and 
Nnmbel' lA in garden-bed I J-I. 

§ 5. Ad e 11 n n t her a mi Cl' 0 spe I' m a T1<lYSllI. & BINN. - Treo 
gJ'OWll nndOl' this namc in HOl'LU& BOgOI'. in gal'don-bed IB, Nnmbel' 
49. On 5 February at 9 a.m. I fOlll1d that tbo Icaves (in this species 
lJipinnate), aL least tbe yonngcl' ones, ped'ol'med mtller distinct but 
olll.)' feebIe ü,t'itntioll movemonts nJtcl' vigoJ'olls shaking of tiJe bl'anchos. 
Tboso mOVOlllonts romindod of thoso typical fOI' Po in cianirl, but in 
ilr!r31]antlw1'(( tho lllovoment is ll111eh slightol'. The detel'mination of 
thc spocics has beon VCl'i fiod by mo anel, in as llluch as tho matel'ial 
at hand allowocl, fOlmd (,ol'l'ccL 

§ 6. Tot l' a p I e u l' a '1' h 0 nni 11 g i i BHNTH. - A young tree 
abouL 1 1\1. higb, grown llnder the stücl nanlo in tbo HOI,tus 11l1clor 
Nnmber 14 in gardon-boel l.G. The leayes ttl'e bipinnate andl'eminel 
of Aclenanthera. At 7 a.m. on 5 Febl'llar.)', the plant was yigorously 
::;hakon. Within few minutes the younger leaves which borore, like the 
oldcl' ones, were quite expttllcleu, plainly showed i!'l'itation 11l0vements 
similm' to tho Poinciania typo, bilt l1111ch less vivicl. 

§ 7. Sc h J' ank i a ha 111 a tn HB. & BPI .. - Undel'shl'ub kept in 
tbe Buitenzorg HOI'tus unde!' that name, whieh \vas vel'itleel and 
fonnel right, in garden-bed A XXV of the Leguminosae herbs elivision, 
nnder Number 2, with bipinnate leaves anel ver.)' nm'l'OW leaflets. 
Not only in the forenoo11 but. also in the aftemoon, all the bram'hes 
when mechunieally il'l'itatcd (by shaking) reacted almost as quiekly 
as Mi mosa pudiea. 

Buitenz01:q, Februal',)' 12, 1911. 

Mathematics. - "On tlw 8tl'ucture of ZJe1'fect sets of 1)O/:nts" (second 
communication 1)). 13,)' Dl'. L. E. J. BROUWER. (Oommunicateel 
by Prof. KOR'l'EWEG). 

(Communicated in lhe meeting of April 28, 1911). 

§ 1. 
A flwtltel' e,utension of Cantor's fundamentrtl tlw01'em. 

The proot' of OANTOR'S fundamental t.lleorem and of its Schoenflies 
extension, given in ~ 2 of t,he first communication. holds also fol' 
thc followi11g propel'ty : 

1) l~or the first communication see lhese Proceedings, Vol. Xli, p. 785. 
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l'UEORltlM 1. 11 well-oJ'(lel'ed set uf pu/:nts in 8plt ellclt point of which 
possesses ({ ,finite clistance fl'0111 the set formeel by all tlw following 
points, is clenumemble. _ 

Out of this is obta.ined in the following form a. genera.li7.a,iion of 
OANTon's funda,111enial theorem, pl'oba.b:y i he \Videsi one of which it 
is ra.pa.ble· 

When a. closed set of poinis is l'eplaced by fL closed sel conta.inecl 
in ii, wc sha.ll say iha.t ihe firsi sei is IOPllecl. 

A fnndmnenia.l series of closcu seis of points wil! be called a. 
lOlJpin,l/ se}'i('.~, if each follo\ving set is conta.inccl in ihe lwecccling 
one. The grea.tesi ('ommon p::wt of the tCl'l\1S of sueü a. sel'lCS is a. 
closecl set, winch wc sha.ll ea.ll ihe b:mitin!/ set of the loppillg öel'ies. 

By a.n inductible pl'OlJat.'} of closed sets of p01:nt~ wc sha.ll undel'
stand a. propert)' which, whcn possessed by ea.ch tel'lll of a lopping 
sel'ies, holcls also fOl' the limiting set of th at series. 

B'l'om theorem 1 now follo\Ys: 
Tm10RBl\{ 2. Let ft be ft closed set of points of 8pll possessi?1f} tlw 

inductible lJ1'ope1'ty Cl; we ciln recluce it by a de77Umerable nWlluel' of 
loppi?!gs of (t cl~/inite hnd {'j to ft closed set oJ lJoints 1'1 lJossessil,g 
still tlte pl'OlJe1'ty (I, but losing it biJ rt17y /ww lopping of I~ind {I. 

This theo1'em ca.n be specialized in many directions. 
lf we choose a'i pl'operty (( tbe slmplc pl'opeL'ty of being closed, 

and as lopping of kind {:l the clestl'uctioll of an isolateel point rcsp. 
of al1 isolated piece, then OANTon's funcla1l1ental LheOl'em resp, lts 
SehoenflieR extension appears. 

An othel' special case is obtaineel 111 the following Wity: 

Aftel' ZORETTI 1) a continuum C is ca.llecl i1'1'eductible between Pand 
Q, if the pair of points (P, Q) belongs to C, but to no other conti
mmm contained in C, anel .JANISZl'1WSI<IJ

) and lVIAzuHKmwJCz3
) have 

provecl the following theorem : 
Let C be an a1'bitIYl1'.1! continu'ttln mul P ((,nd Q two of its points, 

then in C is container! a conti1wum il'l'eductible between Pand Q. 
This pl'opel'ty a.ppears likewise as a special case of theol'em 2, 

namely by choosing as. pl'operty l( the propeety of containing Pand 
Q and being continuOlls, a.nd as lopping of kind /1 tlle most general 
lopping. 

§ 2. 
l'he stnwtu1'e of closed sets of pieces. 

In § 3 of the fi.rst commm\ication it has been proveel that all perfect 

1) Anllales de l'École Normale, 1909, p, 485. 
2) Comptes Relldus, t. 15i, p, 198. 
3) ibid" p, 296, 
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seLs of pieees possess the sume geometrie type of order, namely the 
cam man type of order of lineur, ped'ect, puncinal seis of points. An 
analogous theorem exists fol' slosed sets of pieces. 

In § 3 of tbe first rommnnicatioll the set of pieces (.I, taken thore 
as pcl'fert, was braken up into two sllch closec1 sets Ilo anc! t12, Lhut 
ÖÜth) ~ (fÜt) nnd ct ([ta, ItJ ~ ÖÜt); then each ~th into two such closec! 
set'3 ~thO anc! It"2, that fl Ülhl,) ~ (f(~lh) and ct ([1"0, (1112) ç (fÜlh); and sa Oll. 
In ihis way the ~I /s cOllvel'gecl fOl' illdefinite accrescence of the rows 

of indices r uniformly to tho piecos of 11, and we could constrllct a 
con ti 11l1O tl '3 one-one COl'l'cspondence betwoen the pieces of ~t anel a 
llowhel'e donso porfect set of roal numbel's bet woon 0 and:l, whcre 
fOl' ench of thoso numbCl's tbc row of figmes in tlle numol'ical system 
of baso 3 was idcnti<,ul to the row of mdiccs of tlte cOl'l'cspondillg 
piece of ~I. 

If, howovel', ti is <.1, closcd, not pcrfect sot of pioees, tllon the 
L)l'eakillg up of an arbitml'j' (t F into (tra anel [tF2 can take pInce in 

thc same waj' with tllo anI.)' cÀception IIm( a /,Ir- consisting of a 

single piece uI sa appcal's as (I, 0 , w hIJst 11 r2 falls out. Thon toa the 

(tr's COIWel'go 1'01' inde{inite nCCl'escence of tIJe 1'0WS of indices F 

uniforml)' to Ibe pieces of ti, and we cnn construct n continuous 
one-one rOl'l'ospondenco between the pieces of tI nnd n nowhere 
dense (·Joseel set of renl l1l11nLlors bctween 0 alld 1, where fol' each 
of those nmllbel's thc )'ow of figllL'cS iJl LIte lllll11Crical system of 
oase 3 is identical to Ihe l'OW of indices of tile cOl'l'esponding 
pieee of ft. 

80 we luwe pI'oved : 
TmwHElII 3. Each closed set oj pieces in 811/1 pos~es8es the ,qeometric 

fy}le oj OI'der oj ct linear, clvsea, ]mnctual set oj points. 

§ 3, 

The division oj .tlw plane into more than two regions 

with a cOlilmon bonndct1,y. 

On a farmer occasion 1) 1 cOllstructed a rii vision of the plane 
inlo thl'ee regions "vith u comman bonndal'Y, anel I communicated 
nt the same time that by tt sui/able modificatioll of the methad 
follawed there 11 clivision into all arbiLral'y finite munber, and even 
inlo al1 infinite numbet· of l'egions wilh a common boundal'Y can be 
obiaineel. ThaL moelified methad I shall 110W explain. 

1) Co mp are "Zur Analysis Situs", Mathem. Annalen, Vol. 68, p. 422 -434. 
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Onr starting-point is figure 2 (Plate I) explained 1. c. p. 423 and 
424 of Vol. 68 of the Mathem. Annalen, which figure in the following 
wil! be ca1leel the lJ1'imitive Ji,qw'e. 

VVe first simplify the primitive figure by leaving Ollt the reel band, 
and by reclllcing the breadth of the blad: bands to zero. Thcse 
contracted black bands we shall call "suppo1,tin.q th1'eads" , aud we 
draw each of them throngh the middle of the white band eleterminecl 
by all the preceding snpporting threads, as is executecl here in fignre 1 
for the first four supporting threads (this figllre is to be looked at 
in the position indicatecl by the subscription : Fig. 1). 

The rectn.ngular circumference of figllre 1 we shall indicate by k, 
the cil'cumference together with its inner domain by F. The Cil'Cllm
ference together with the supporting threads we sha11 calI the skeleton 
of the figure. Two arbitl'ary points of the skeleton possess the pro
pel'ty of being contained in a perfect coherent part of the skeleton. 

We now consider a horizontal section l of tigure 1 clltting all the 
vertical line segments of' the Suppol'ting threacls, and we determine 
the points of l by their abscis, i. e. their distance from the left endpoint 
of Z. The length of l we eh oase as unity of length. 

Then the abscis of the point of intel'section of l with the first 
1 

Sllppol'ting tin'ead is "2; the abscissae of the points of intersection of 

.13 
l with the second supportmg thread are - ancl-; those with the 

4 4 
135 7 

thil'd supporting thread are 8' 8' 8 and 8; and 80 on. 

Sa the set of points determined on l by the system of snpporting 
threads possesses as their abscissae the set of dual fractions between 
o and 1. 

Two points of P will be calleel di1'ectly coherent, if they are con
tained in a perfect coherent part of F having no point in comman 
v\,ith thc skeleton. Two points directly coherent with a third point 
are also directly cohereht with each other. The points directly cohe
rent with a given point farm a set which will be called a cohe-
1'ence th1'ead. 

Thc abscissae of the points of intersection of l with a cohel'ence 
thread forlll a set of nnmbers to be callecl a dil'ectly coherent set of 
nWllbe1's. Two abscissae then and only then belong to the same 
directly coherent set of numbers, if either th eh' snm or their diffe
l'ence is a d ual fraction. 

The set of coherence threads possesses the power of infinity of 
t.he continuum. 

10 
Proceedings Royal Acad. Amsterdam, Vol. XIV. , 
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Of this figUl'e 1 we shall now construct a generalization; in the 
white band determined by the first n supporting threads we shall 
namely draw the (n + l)th supporting thread not thJ'ough the rniddle; 
thereby each supporting thread segment gets an arbitrary distanee 
from the cOrI'esponding white band edge segments; however we 
take care firstly that the new supporting thread penetrates into each 
segment of the cOl'responding white band, and secondly that eaeh 
v3rtical snpporting thl'ead segment cuts the line l. 

In the more general figure it may happen that some segments of 
coherence thl'eaels have expanded to bands, so that for this fignre 
we shaU repl::tce the name of coherence threads by coherence ,çtrips. 

Anel if each point of P which ean be joined to the skeleton b)' 
ft line segment meeting the skeleton only in its endpoint, is added to 
the skeleton, then also in the skeleton, just as in the cohel'ence threads, 
certain segments may expand to bands, so that for the new skeleton 
we shall replace the name of supporting threads by supporting strips. 

In the more general figure we assign to the points and inter
vals in which I is cut by the nth suppol'ting strip as theil' C001'-

2k+l 
clinates the same lllunbers --n- which in figure '1 appeared as the 

2 

abscissae of the cOl'l'esponding points of intersection of I with the 
n th supporting thread, and each point or interval determined on I 
by a coherence strip gets as its coordinate the number corresponding 
to the Schnitt determined in the coordinates belonging to tile Suppol'ting 
strips. Then along I the coordinate is a nowhere decreasing continllous 
functlOn of tbe aböcis, and like the abscis it has the initial value 0 
and the endvalue 1. 

Now fol' a moment we abstract from the figure, and set a.pal't a 
finite or a denumerable infinite system of directly coherent sets of 
nnmbel's. The nllmbel's belonging to these sets we shall caU special 
nwnbers and we determine a coordinate function of the just now 
descl'ibed kind possessing each special nllmerical vaIue over a cel'tain 
interval of abscissae, but each other numerical value (0 and 1 inclndeel) 
only fol' a single abscis. 

OUl' aiI11 is to construct the generalizeel figure 1 in snch a way 
that the cohel'ence strips corresponding to the special dil'ecrly coherent 
sets of numbers get evel'ywhere a finite breadth, whilst all segments 
of the other cohel'ence strips and of the skeleton get a breadth zero. 
Slatting fl'om the coordinate fnnclion just now construcled on l we 
succeed in this in the following manner: 

The first supPoL,ting thread we construct through the point of l with 
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eoordinate ~, and each pair of points resp. intel'vals of I with mean 
2 -
1 

coordinate - wc join within k and rOllnd about the first sllpporting 2 . 

thread by threads resp. bands twÏCe rectangnlal'ly bent nnd not 
meeting each othe1', thereby taking care that the hOl'izonial segrnents 
of these thl'eads aud bands determine an everywhel'e dense set of 
points and intervals Ol} the perpendicnlar let down from the encll~oint 
of the first Sllppol'ting thread on the hOl'izontal upper limit of .P. 

The second SllppOl'ting thread we construct in sueh a V'fay thl'ongh 
1 3 

the points of 1 with coordinates 4" and 4" that it does not cross the 

threacls anel bands al ready constructed, and earh pail' of points l'esp. 
1 3 

intel'vals of I with coordinates > - and with mean coorclinate -
2 4 

we join wilhin k and l'ound about the second snpporting tbl'ead hy 
thl'eads resp. bnuds twice rectangnlarly bent and not meeting each 
other, thel'eby taking care that the hol'Ïzontal segments of these 
threads and bands detel'mine an everywhere dense set of points ancl 
intermIs on the perpendicuJar let down ti'om the endpoint of the 
second SupPol'ting thread on the baseline of .P. 

The thil'd supporting threacl we construct in snch a way through 
1 3 5 7 

the points of 1 with coordinates 8' 8' 8 and 8' th:tt it doe& not cross 

the thl'eads and bands already constrllcted, and eacll pair of points 
1 1 

resp. intel'vals of l with cool'dinates between - and - and with mean 
4 2 

3 
coordinate 8" we join within k and round a,bout the thil'd supporting 

thread by thl'eads resp. bands twice rectangularly bent and not 
meeting each ot het', thel'eby taking care that the horizontal segments 
of these threads and bands determine an everywhel'e dense set of 
points and intervals on t1le pel'pendicular let clown from the endpoint 
of the thil'cl supporting thl'ead on the baseline of F. 

Continuing in this way we securE' that the "special" cohel'ence 
stl'ips get evel'ywhere a finite breadth and that the other coherence 
strips tLnd the skeleton get everywhere a breadth zero. The inner 
domains of thè special eohel'ence strips form iogethel' a set of points 
everywhere den se in F, and all these inne1' domains have t!te same 
bounda1'Y· 

If we choose the coordinate function on l in sllch a way that it 
10*' 
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possesses 1I0t only each special numerical vaille but also the valüe 
of each dnal fl'action not identical to 0 or lover a certain interval 
of abscissae, then the just now described construdion of the gene
ra,lized fignre 1 can be repeated without modification with tlle only 
difference that the supporting threads are replaced b,r sl1pporting 
bands. These Sllppol'ting bands determine together with the rest region 
of F a region G possessing the same boundary 9 as 1he inner 
clomtt,ins of the coherence bands. 

So this continuum 9 divides the plane into regions with a common 
boundary; whethel' the number of these regions is finite or infinite, 
clepends on the choice of the special directly coherent sets ofnumbers. 

Let us caU two points contained in a perfect coherent part of fT 

not identical to g, cZil'ectly coherent in g, and let us call the ::;et 
formed by tlle points directly coherent in 9 with a given point, a 
r.el've of g, th en the skeleton of the figure and likewise each cohe
ren ce thl'cad fllrnishes one nerve of ,cl, and each coherence band 
flll'l1ishes two nerves of g. 

If we choose only one special directly coherent set of numbers, 
then out' constl'uction fUl'l1ishes a closed Cllrve (in the sense of 
SCHOEN~'UES) which ran be divided into two imp rop er arcs of curve 
bnt not into two proper ones, in which category is inclllded the 
pl'üni1ive figure from which we started. 

§ 4. 

1'Iw impossibility of a linea?' al'rangement of the points of an 
il'l'eductible continuum. 

By ZORI<~TTI lately a method has been explained of arranging the 
points of an irredurtible continuum linearly, analogously to those 
of a line segment 1). 

Ris method is 110wever inapplicable to several continua constrllcted 
ill the article "ZZtl' Analysis 8itus" cited above. 

Thi::; having been pointed out to him, ZORETTI has based a method 
of more restricted aim on thc following theorem 2) : 

"Given an il'reeb.wtible continuum C and a point c of C, then C 
can be divided in one deftniie manner into tlwee sets of points Cl , C

2 

and r, possessing the foll01Oing p1'operties: Cl and C2 a?'e cohe1'ent 
anc! luwe c as theil' only com1non point; r consists of the common 
limitiny l)oints of Cl and C2 • Both sets of points Cl + rand C2 + r 
a1'e ir1'eductible contz'nua." 

1) Anuales de l'École Normale, 1909, p. 485-497. 
2) Comptes Rendus, t. 151, p. 202. 
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From this theorem would follow that, if not all the points of C, yet 
a considerable part of them would be capable of linear arrangement, 
and that it would be possible to crumble C in the same way as a 
line segment into an indefinitely large numbel' of linea1'1y arl'anged 
"pa1,tial ans" , two al'bitrary on es of which then and only ihen 
cohere, if in that lineal' order they succeed each other immediately. 

But neither this theorem can be maintained, if we try to appIy 
it to our primitive figure. 

If namely we choose this closed curve as the irreductib1e contimmm 
C, then either Cl + r or Cs + l' must be identical to C, and eithel' 
C2 or Cl re duces to the single point c, so that the division of C 
becomes illusory. 

It is a priori cel'tain that all attempts to arrange the points of 
such a continuum linearly by repeated crumblings must fail, the 
crumbling being practicabie only for a single system of directly 
eoherent points, t1nd thet'efore the linea!' arrangement beillg l'estricted 
in any case to points of a single ne1'vè. 

And even of this we are not sure for the most general il'reductible 
continuum. Fol', in a system of points directly coherent in C again 
may he contained an irreductible continuum C' breaking up into 
a set of the power of infinity of the continuum of systems of points 
directly coherent in C'. And 80 on. 

§ 5. 
A gene1'alization of JORDAN'S theol'ern. 

JORDAN'S theorem runs that a continuous one-one image of a cil'cle 
is a elosed curve, i.e. divides the plane into two regions of which 
it i~ the common boundary. 

The exiension lying at hand that a continuous one-011e image of 
a closed curve is again a closecl curve, bas not yet been pl'ovecl. 
However, fol' a special kind of closecl curves a partial l'esult can 
be arrived at, as we sha11 explain in the following. 

Let C be an arbitra.ry closed curve, and let us repl'esent by 
C'rJi the cyclic type of order of its points accessible from its inner 
region, A Schuilt 8 al'bitrarily given in C'ji determines two "Sclmitt
continua" (JI and (Jr. to which C'rJi converges on the left resp. on 
the right of s, The points common to (Jl and 61' form a closed set of 
points (J, to be called "the juncture belongin,g to tlte Sc/mitt s", 

LEMMA, 1n the inner 7'egion of C we can constrztct an arc oj 
CU1've whicll abl'oacl from its encls is simple, and of which one end 
7'educes to a sin,qle point of the inner region of C and t/w other 28 

contained in tlte jwwtu1'e (J. 

, I ~Î 
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PROOF. Let .iJ! be a point taken arbitrarily in the inner region 
of C, and let al' az, aa, . . .. be a fundamental series of indefinitely 
decreasing arcs of simple curve lying ~broatl from their endpoints 
in the inner region of C, whilst the end points belong to crJi, and 
are separated by the Schnitt 8. In this 5eries is contained a series 
bl' bJ , ba' . . . .. ronverging to a single point P of 6, and in which 
each bil is separated from M by C + bn- J • We ean then join M 
and P by an arc of simple curve z cutting an infinite nnmber of 
the b(/ in the order of their indices each in one point and passing 
thel'e from their side turned to M to their side turned to 8. The 
Or/. intel'sected in this way form a series cll> clz, cl~, ..... Let ZIl be 
the part of z enclosed between cll! and dn+J , Dil the point of inter-
section of zand cl/I> AI! resp. Bil the left resp. right end point of 
d/l, (j'n resp. t~1! the arc of curve determined on C by the Schnitte 
cOl'l'esponding to A,! aud An+l resp. to BI! and Bn+b Qn resp. Til the 
pal't of the inner reg ion of C cnt off by the t"Ïrc of simple curve 
.ti., DI! DI!+J An+l resp. BIL Dil D'I+l Bn+b UI! resp. VI! the part of 
(JII resp. 11'n lying in T n resp. QII' We th en can join Dil and D''+J by 
au aL'C of simple curve til lying entil'ely in the part of the inner 
region of C enclosed bet ween dn and dll+1 and moving awa,y from 
ZIl + tl ll + VI! no fal'ther than a cel'tain maximum distance en inde
fin i tely decl'easing fol' indefinitely increasing n. ,These arcs til farm 
together au arc of curve possessing the properties required. 

TH.EOR1~M:.Jo. ij the closecl curve C is diviclecl by the Schnitte 81 

ancl 8
2 

of dIl, into two proper (i.e. not identical to C) arC8 of curve 
Cl ancl C

2
, then the lJoints common to Cl ancl C2 form a non-coherent 

set of points CU' 
PROOF. Let 6 1 resp. 6 2 be the junctul'e belonging to 81 resp. 82 , 

then accol'ding to tbe lemma just 1l0W proved we can draw from 
a point M taken arbitral'ily in the inner region of C to ends el and 
e~ contained in (Jl resp. (52 two arcs of curve which abroad from 
their ends are simple, do not meet each ot her, and lie entirely in 
the inner l'egion of C. These arcs of curve we l'<:'present by F 1 and 
F 2 (see the schema in fig. 2), and the lal'gest perfeN coherent part 
of Cu, containing el resp. e2, by Pl resp. lJ2' TJet 0,1 resp. Q2 be a 
point of ClJi belonging to Cl but not to C2 , resp. to C2 but not to 
Cl' Theu from M to Ql and Q2 we can dl\LW paths w I anJ W 2 
which abroad from their ends lie entirely in the inner region of C, 
and meet neithel' each other nor Ft or F 2' In the inner reg ion of 
C these paths W l and w2 are separated by Ft and F 2 • 

About <:21 as centre we describe a small circle ~1 which togethcr 
wUh its inner region has no point in co~mon with C2 + F 1 + F 2' 
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and we draw a path W'l ,joining the infinite with a point 0,'1 of ~t' 
and . abrQad from 0,'1 Iying entirely in the outer l'egion of C as weU 

.e.,l, 

Fig. 2. 

as in the outer region of ~l' Then w' 1 forms togethel' with some 
parts of 101 and of the radius Ql 0,'1 of ~1 a path II joining .J.U with 
the infinite, and abl'oad from .Af not meeting C2 + F 1 + F z' 

In the same way we can construct a path l2 joinin~ 111 with the 
infinite, coinciding for a certain initial part with a part of wz, and 
abroad from M not meeting Cl + Fl + F 2• 

As in the vicinity of M the arcs F 1 and F 2 are separated by 10
1 

and wz' in the complete plane el and e2 are separated by II + l2 
(whether II and l2 meet each other abroad from jJf or nOl). 

So, since 11 + l2 contains no point of Cu> also PI and 2)2 are 
separated in the complete plane by II + lz· Hence PI nnd p~ cannot 
be identical, and Cu Call1lot be a continuum. 

As furthermore two finite continua whose common points farm a 
non-coherent set determine more than one region in the plane 1), 
from theol'em J ensues immediately: 

THEOREM 5. A continU01ts one-one image of a closed CU1've ch'visible 
intv two P1'OPe1' arcs of C~6Tve dete1'mines in t/te plane 11W1'e t/wn 
one re,qion. 

1) This may be proved by breaking up the boundary of a l'egion determined 
by the common points of these continua into two closed sels Cl and C2 possessing 
a finite distance from each other, and then applying the reasoning of Mathem. 
Annalen, Vol. 68, p. 430. 


