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Summary. In the paper some auxiliary theorems are proved, needed in the proof of
the second part of the Jordan curve theorem for special polygons. They deal mostly with
characteristic points of plane non empty compacts introduceéd in [9], opemtitintroduced
in [22] and the predicatef*is in the area off” (f andg : finite sequences of points of the
plane) introduced ir.[30].
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The articles([28],[[217],17],[[38],I8],[114] /12],[[24] /T1],[[5],14],132],[18],115],[116] 11[7][26] [ [34],
[10], [23], [5], [11], [12], [9]. [18], [1€], [20], (23], [29], [22], [13], [21], [31], and [30] provide the
notation and terminology for this paper.

1. PRELIMINARIES

In this papet, j, k, n are natural numbers.
One can prove the following propositions:

(ZH For all setsA, B, C, p such thatA C BandBNC = {p} andp € AholdsANC = {p}.

3)

(4)

®)
(6)
@)
(8)
9)
(10)
(11)

For all real numberg, r, s, t such that >0 andt <1 ands=(1-t)-gq+t-randg<s

andr < sholdst = 0.

For all real numbersg, r, s, t such that > 0 andt <1 ands= (1—t)-q+t-randg>s

andr > sholdst = 0.

Ifi—"k<j,theni<j+k
Ifi <j+k theni—k<j.
Ifi <j—'kandk < j,theni+k< j.
If j+k<i, thenk<i—'}j.
If k<iandi < j, theni—"k< j—"k
Ifi <jandk< j,theni—"k< j—'k

LetD be a non empty sef, be a non empty finite sequence of element®péndg be a

finite sequence of elementsBf Then(g™ f)eyg~1) = fient-

(12)

For all sets, b, ¢, d holds the indices o( 2 g ) ={(1,1),(1,2),(2,1),(2,2)}.

1 The proposition (1) has been removed.
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2. EUCLIDEAN SPACE
The following four propositions are true:

(13) Forall pointsp, g of £7 and for every real numbersuch that 6<r andp= (1—r)-p+r-q
holdsp=q.

(14) For all pointsp, q of £7 and for every real numbersuch that < 1andp=(1—r)-q+r-p
holdsp=gq.

(15) For all pointsp, g of £{ such thatp = % -(p+09) holdsp=q.
(16) For all pointsp, g, r of £{ such thag € L(p,r) andr € L(p,q) holdsq=r.

3. EUCLIDEAN PLANE
We now state several propositions:

(17) LetA be a non empty subset @2, p be an element o2, andr be a real number. If
A= Ball(p,r), thenAis connected.

(18) For all subsets, B of Z% such thatA is open and is a component of holdsB is open.
(19) For all pointsp, g, r of E2 such thatZ(p, q) is horizontal and € £(p,q) holdsp, = r».
(20) For all pointsp, g, r of £2 such thatZ(p, q) is vertical and € L(p,q) holdsp; = r;.

(21) For all pointsp, g, r, s of £2 such thatZ(p,q) is horizontal and.(r,s) is horizontal and
£(p,q) meetsL(r,s) holdsp, = ry.

(22) For all pointsp, g, r of E2 such thatZ(p,q) is vertical andZ(q,r) is horizontal holds
L(p,9)NL(q,r) = {a}.

(23) For all pointsp, q, r, s of ETZ- such that£(p,q) is horizontal and.Z(s,r) is vertical and
re L£(p,q) holdsL(p,q)N L(s,r) ={r}.

4. MISCELLANEOUS

In the sequep, q denote points ofE% andG denotes a Go-board.
We now state two propositions:

(24) If1<jandj <kandk <widthGand 1<iandi <lenG, then(Go (i, j))2 < (Go(i,k)),.
(25) Ifi1<jandj <widthGand 1<iandi <kandk <lenG,then(Go(i,j))1 < (Go(k,j))1.

In the sequeC denotes a subset @?.
One can prove the following propositions:

(26) L(NW-cornefC),NE-cornetC)) C L(SpStSe6).

(27)  NnostC) € L(NW-corneXC), NE-corne(C)).

(28) For every non empty compact subSetf 2 holds Nyin(C) € L(NW-cornefC),NE-corne(C)).
(29) L(NW-cornefC),NE-corne(C)) is horizontal.

(31E| Let g be a finite sequence of elements®f and p be a point of£2. Supposey; # p

and(gi1)1 = p1 or (g1)2 = pz andg is a special sequence ardp,g;) N Z(g) ={01}. Then
(p) " gis a special sequence.

2 The proposition (30) has been removed.
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(33@ Let f be a S-sequence &2 and p be a point of £2. If 1 < j andj < lenf andp €
L(mid(f,1,j)), then LEp, fj, L(f), f1, fient-

(34) For every finite sequendeof elements ofE% such thati € domh and j € domh holds
Z(mid(h,i, })) € Z(h).
(35) If1<iandi< j,then for every finite sequendeof elements ofE% such thatj < lenf
holds £(mid(f,i,j)) = L(f,i)UL(mid(f,i+1,])).
(36) Letf be a finite sequence of elements®f. If 1 <i, then ifi < j andj < lenf, then
L(mid(f,i,j)) = L(mid(f,i,j—"1)uL(f,j—"1).
(38@ Let f, g be finite sequences of eIementsEﬁ. Suppose that
(i) fisaspecial sequence,
(i) gis aspecial sequence,
(i) (fient)1 = (91)1 Or (fient)2 = (d1)2,
(iv) L(f)missesL(q),
(v)  L(fient,01) ﬂz’(f) = {fienf }, and

(Vi) L(fienr,91) N L(Q) = {01}
Thenf ™ gis a special sequence.

(39) For every S-sequenciin R? and for every pointp of E% such thatp € Z(f) holds
(L fv p)l = 1:1~

(40) Letf be a S-sequence &’ andp, qbe points off%. If1<jandj<lenfandpe L(f,])
andg € L(fj, p), then LEq, p, L(f), f1, fiens.

5. SPECIAL CIRCULAR SEQUENCES

The following proposition is true

(41) For every non constant standard special circular sequehodds LeftComgf) is open
and RightCompf) is open.

Let f be a non constant standard special circular sequence. One can verify the following obser-
vations:

« L(f) is non vertical and non horizontal,
x LeftComp(f) is region, and
*x RightComf) is region.

One can prove the following propositions:

(42) For every non constant standard special circular sequehoids RightCompf) misses
L(F).

(43) For every non constant standard special circular sequemoéds LeftCompf) misses
L(F).

(44) For every non constant standard special circular sequehokls iy f < ign f.

(45) Letf be a non constant standard special circular sequence. Then there sxisitsthat
1 <iandi < lenthe Go-board of and Nyin(L(f)) = the Go-board off o (i,widththe Go-
board off).

3 The proposition (32) has been removed.
4 The proposition (37) has been removed.
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(46) Letf be a clockwise oriented non constant standard special circular sequence. Suppose
i € domthe Go-board of and f; = the Go-board of o (i,widththe Go-board of ) andf; =

Nmin(Z(f)). Thenf; =the Go-board of o (i + 1, widththe Go-board of) and figns_/; = the
Go-board off o (i,widththe Go-board of —'1).

(47) Letf be a non constant standard special circular sequences Ifdndi < j andj <lenf
andfy € L(mid(f,i,])), theni=1orj=lenf.

(48) Let f be a clockwise oriented non constant standard special circular sequenfze= If
Nmin(L(f)), thenL(f1, f2) C L(SpStSed.(f)).

6. RECTANGULAR SEQUENCES

Next we state the proposition

(49) Letf be a rectangular finite sequence of elementg:%)%md p be a point of”ﬁ%. If pe
L(f), thenp; = W-bound L(f)) or p1 = E-bound L(f)) or p, = S-boundL(f)) or p, =
N-bound L(f)).

Let us observe that there exists a special circular sequence which is rectangular.
One can prove the following propositions:

(50) Letf be a rectangular special circular sequence gubeé a S-sequence R2. If g €
LeftComp(f) andgieng € RightCom f), thenL(f) meetsL(g).

(51) For every rectangular special circular sequehbelds SpStSefi(f) =f.

(52) Let f be a rectangular special circular sequence. Tﬁém) = {p; p ranges over
points of £2: p; = W-bound £(f)) A pz < N-boundL(f)) A pp > S-boundL(f)) v
p1 < E-boundZ(f)) A p1 > W-boundZ(f)) A pz = N-boundZ(f)) v pp <
E-bound Z(f)) A p1 > W-bound L(f)) A pz = S-boundZ(f)) v py=E-boundL(f)) A
p2 < N-bound L(f)) A pz > S-boundZ(f))}.

(53) For every rectangular special circular sequehhbelds the Go-board of = < ]:‘3‘ E )

(54) Let f be a rectangular special circular sequence. Then Left€omp {p :
W-bound Z(f)) £ p1 v pu £ E-boundZ(f)) v S-boundZ(f)) £ pz V_ Pz %
N-bound £(f))} and RightCompf) = {q: W-bound L(f)) < a1 A qu < E-boundL(f)) A
S-boundL(f)) <dz A gz < N-bound L(f))}.

Let us mention that there exists a rectangular special circular sequence which is clockwise ori-
ented.

Let us mention that every rectangular special circular sequence is clockwise oriented.

Next we state four propositions:

(55) Let f be a rectangular special circular sequence gntbe a S-sequence iR,
If g1 € LeftComp(f) and geng € RightComgf), then LPointL(Q),91,0eng, L(T)) #
NW-cornef £ (f)).

(56) Let f be a rectangular special circular sequence gntbe a S-sequence ifR2.
If g1 € LeftComp(f) and geng € RightComgf), then LPointL(9),01,0eng, L(f)) #
SE-cornefs(f)).

(57) Let f be a rectangular special circular sequence ande a point of E% If
W-bound £(f)) > p1 or p1 > E-boundL(f)) or S-boundi(f)) > p, or p, >
N-bound L(f)), thenp € LeftComp(f).

(58) For every clockwise oriented non constant standard special circular sedusack that
f1 = Nmin(L(f)) holds LeftCompSpStSed.(f)) C LeftComp(f).
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7. INTHE AREA
The following propositions are true:

(59) Letf be a finite sequence of elements&f andp, g be points ofE2. Then(p,q) is in the
area off if and only if {p) is in the area of and(q) is in the area of .

(60) Letf be a rectangular finite sequence of elementﬁfand p be a point off%. Sup-
pose(p) is in the area off but p; = W-bound £(f)) or p; = E-boundL(f)) or p, =
S-bound£(f)) or p, = N-bound L(f)). Thenp € L(f).

(61) Letf be a finite sequence of elementsﬂﬁ, p, q be points ofE%, andr be a real number.
Suppose & r andr <1 and(p,q) is in the area off. Then((1—r)-p+r-q) isinthe area
of f.

(62) Letf, gbe finite sequences of eIementsZi’Aﬁ. If gis in the area off andi € domg, then
(gi) is in the area of .

(63) Letf, gbe finite sequences of elementszcﬁ andp be a point of’E%. If gisin the area of
f andp € L(g), then{p) is in the area of.

(64) Let f be a rectangular finite sequence of elementEpfand p, g be points of£2. If
q¢ L(f)and(p,q) is in the area of , thenL(p,q) N L(f) C {p}.

(65) Let f be a rectangular finite sequence of elementEpfand p, g be points of £2. If
pe L(f)andg¢ L(f) and(q) is in the area of, thenL(p,q) N L(f) = {p}.

(66) Letf be a non constant standard special circular sequence. Supgosaridi < lenthe
Go-board off and 1< j andj < widththe Go-board of. Then(the Go-board of o (i, j))
is in the area of .

(67) Letg be a finite sequence of elementsfﬁ andp, g be points on%. If (p,q) is in the
area ofg, then(} - (p+q)) is in the area of).

(68) For all finite sequencefs g of elements ofE% such thag is in the area off holds Reyg)
is in the area off.

(69) Letf, g be finite sequences of eIementsE?f andp be a point of’E%. Supposejis in the

area off and(p) is in the area off andg is a special sequence apd: z(g). Then|g,pis
in the area off.

(70) Letf be a non constant standard special circular sequencg bed finite sequence of
elements ofE%. Thengis in the area of if and only if g is in the area of SpStSeq f).

(71) Letf be a rectangular special circular sequence gubé a S-sequence R2. If g; €
LeftComp(f) andgieng € RightComyg ), then| LPoint(L(g),91,9eng, £L(f)),gis in the area
of f.

(72) Letf be a non constant standard special circular sequence. Supgosaridi < lenthe
Go-board off and 1< j andj < widththe Go-board of. Then Intcel{the Go-board off,

i,j) missesL(SpStSed(f)).

(73) Letf, g be finite sequences of eIements'zq?f andp be a point ofE%. Suppose is in the

area off and(p) is in the area off andg is a special sequence apd: Z(g). Then] p,gis
in the area off.
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