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The articles [1], [13], [2], [7], [8], [11], [5], [4], [12], [6], [9], [3], and [10] provide the notation and
terminology for this paper.

We use the following convention:C, P are simple closed curves anda, b, c, d, e are points of
E2

T.
We now state several propositions:

(1) Let n be a natural number,a, p1, p2 be points ofEn
T, andP be a subset ofEn

T. Suppose
a∈ P andP is an arc fromp1 to p2. Then there exists a mapf from I into (En

T)�P and there
exists a real numberr such thatf is a homeomorphism andf (0) = p1 and f (1) = p2 and
0≤ r andr ≤ 1 and f (r) = a.

(2) Wmin(P)≤P Emax(P).

(3) If a≤P Emax(P), thena∈ UpperArc(P).

(4) If Emax(P)≤P a, thena∈ LowerArc(P).

(5) If a≤P Wmin(P), thena∈ LowerArc(P).

(6) Let P be a subset ofE2
T. Supposea 6= b andP is an arc fromc to d and LEa, b, P, c, d.

Then there existsesuch thata 6= eandb 6= eand LEa, e, P, c, d and LEe, b, P, c, d.

(7) If a∈ P, then there existsesuch thata 6= eanda≤P e.

(8) If a 6= b anda≤P b, then there existsc such thatc 6= a andc 6= b anda≤P c andc≤P b.

Let P be a compact non empty subset ofE2
T and leta, b, c, d be points ofE2

T. We say thata, b,
c, d are in this order onP if and only if:

(Def. 1) a≤P b andb≤P c andc≤P d or b≤P c andc≤P d andd≤P a or c≤P d andd≤P a and
a≤P b or d≤P a anda≤P b andb≤P c.

One can prove the following propositions:

(9) If a∈ P, thena, a, a, a are in this order onP.

(10) If a, b, c, d are in this order onP, thenb, c, d, a are in this order onP.
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(11) If a, b, c, d are in this order onP, thenc, d, a, b are in this order onP.

(12) If a, b, c, d are in this order onP, thend, a, b, c are in this order onP.

(13) Supposea 6= b anda, b, c, d are in this order onP. Then there existse such thate 6= a and
e 6= b anda, e, b, c are in this order onP.

(14) Supposea 6= b anda, b, c, d are in this order onP. Then there existse such thate 6= a and
e 6= b anda, e, b, d are in this order onP.

(15) Supposeb 6= c anda, b, c, d are in this order onP. Then there existse such thate 6= b and
e 6= c anda, b, e, c are in this order onP.

(16) Supposeb 6= c anda, b, c, d are in this order onP. Then there existse such thate 6= b and
e 6= c andb, e, c, d are in this order onP.

(17) Supposec 6= d anda, b, c, d are in this order onP. Then there existse such thate 6= c and
e 6= d anda, c, e, d are in this order onP.

(18) Supposec 6= d anda, b, c, d are in this order onP. Then there existse such thate 6= c and
e 6= d andb, c, e, d are in this order onP.

(19) Supposed 6= a anda, b, c, d are in this order onP. Then there existsesuch thate 6= d and
e 6= a anda, b, d, eare in this order onP.

(20) Supposed 6= a anda, b, c, d are in this order onP. Then there existsesuch thate 6= d and
e 6= a anda, c, d, eare in this order onP.

(21) Supposea 6= c anda 6= d andb 6= d anda, b, c, d are in this order onP andb, a, c, d are in
this order onP. Thena = b.

(22) Supposea 6= b andb 6= c andc 6= d anda, b, c, d are in this order onP andc, b, a, d are in
this order onP. Thena = c.

(23) Supposea 6= b anda 6= c andb 6= d anda, b, c, d are in this order onP andd, b, c, a are in
this order onP. Thena = d.

(24) Supposea 6= c anda 6= d andb 6= d anda, b, c, d are in this order onP anda, c, b, d are in
this order onP. Thenb = c.

(25) Supposea 6= b andb 6= c andc 6= d anda, b, c, d are in this order onP anda, d, c, b are in
this order onP. Thenb = d.

(26) Supposea 6= b anda 6= c andb 6= d anda, b, c, d are in this order onP anda, b, d, c are in
this order onP. Thenc = d.

(27) Supposea∈C andb∈C andc∈C andd ∈C. Then

(i) a, b, c, d are in this order onC, or

(ii) a, b, d, c are in this order onC, or

(iii) a, c, b, d are in this order onC, or

(iv) a, c, d, b are in this order onC, or

(v) a, d, b, c are in this order onC, or

(vi) a, d, c, b are in this order onC.
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