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The articles [22], [27], [12], [1], [3], [4], [2], [26], [13], [24], [21], [11], [20], [8], [9], [6], [25],
[15], [10], [17], [23], [16], [5], [19], [18], [7], and [14] provide the notation and terminology for
this paper.

1. PRELIMINARIES

In this paperi, j, k, n are natural numbers.
We now state several propositions:

(1) For all subsetsA, B of En
T such thatA is Bounded orB is Bounded holdsA∩B is Bounded.

(2) For all subsetsA, B of En
T such thatA is not Bounded andB is Bounded holdsA\B is not

Bounded.

(3) For every compact connected non vertical non horizontal subsetC of E2
T holds

(Wmin(L̃(Cage(C,n)))) " Cage(C,n) > 1.

(4) For every compact connected non vertical non horizontal subsetC of E2
T holds

(Emax(L̃(Cage(C,n)))) " Cage(C,n) > 1.

(5) For every compact connected non vertical non horizontal subsetC of E2
T holds

(Smax(L̃(Cage(C,n)))) " Cage(C,n) > 1.

2. ON BOUNDING POINTS OFCIRCULAR SEQUENCES

The following propositions are true:

(6) Let f be a non constant standard special circular sequence andp be a point ofE2
T. If

p∈ rng f , then leftcell( f , p " f ) = leftcell( f 	 p,1).

(7) Let f be a non constant standard special circular sequence andp be a point ofE2
T. If

p∈ rng f , then rightcell( f , p " f ) = rightcell( f 	 p,1).

1This work has been partially supported by CALCULEMUS grant HPRN-CT-2000-00102.

1 c© Association of Mizar Users

http://mizar.org/JFM/Vol14/jordan1i.html


SOME REMARKS ON CLOCKWISE ORIENTED SEQUENCES. . . 2

(8) For every compact connected non vertical non horizontal non empty subsetC of E2
T holds

Wmin(C) ∈ rightcell(Cage(C,n) 	 Wmin(L̃(Cage(C,n))),1).

(9) For every compact connected non vertical non horizontal non empty subsetC of E2
T holds

Emax(C) ∈ rightcell(Cage(C,n) 	 Emax(L̃(Cage(C,n))),1).

(10) For every compact connected non vertical non horizontal non empty subsetC of E2
T holds

Smax(C) ∈ rightcell(Cage(C,n) 	 Smax(L̃(Cage(C,n))),1).

3. ON CLOCKWISE ORIENTED SEQUENCES

Next we state a number of propositions:

(11) Let f be a clockwise oriented non constant standard special circular sequence andp be a
point of E2

T. If p1 < W-bound(L̃( f )), thenp∈ LeftComp( f ).

(12) Let f be a clockwise oriented non constant standard special circular sequence andp be a
point of E2

T. If p1 > E-bound(L̃( f )), thenp∈ LeftComp( f ).

(13) Let f be a clockwise oriented non constant standard special circular sequence andp be a
point of E2

T. If p2 < S-bound(L̃( f )), thenp∈ LeftComp( f ).

(14) Let f be a clockwise oriented non constant standard special circular sequence andp be a
point of E2

T. If p2 > N-bound(L̃( f )), thenp∈ LeftComp( f ).

(15) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i +1, j〉〉 ∈ the
indices ofG and fk = G◦ (i +1, j) and fk+1 = G◦ (i, j). Then j < widthG.

(16) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i, j +1〉〉 ∈ the
indices ofG and fk = G◦ (i, j) and fk+1 = G◦ (i, j +1). Theni < lenG.

(17) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i +1, j〉〉 ∈ the
indices ofG and fk = G◦ (i, j) and fk+1 = G◦ (i +1, j). Then j > 1.

(18) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i, j +1〉〉 ∈ the
indices ofG and fk = G◦ (i, j +1) and fk+1 = G◦ (i, j). Theni > 1.

(19) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i +1, j〉〉 ∈ the
indices ofG and fk = G◦ (i +1, j) and fk+1 = G◦ (i, j). Then( fk)2 6= N-bound(L̃( f )).

(20) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i, j +1〉〉 ∈ the
indices ofG and fk = G◦ (i, j) and fk+1 = G◦ (i, j +1). Then( fk)1 6= E-bound(L̃( f )).

(21) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i +1, j〉〉 ∈ the
indices ofG and fk = G◦ (i, j) and fk+1 = G◦ (i +1, j). Then( fk)2 6= S-bound(L̃( f )).
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(22) Let f be a clockwise oriented non constant standard special circular sequence andG be
a Go-board. Supposef is a sequence which elements belong toG. Let i, j, k be natural
numbers. Suppose 1≤ k andk+1≤ len f and〈〈i, j〉〉 ∈ the indices ofG and〈〈i, j +1〉〉 ∈ the
indices ofG and fk = G◦ (i, j +1) and fk+1 = G◦ (i, j). Then( fk)1 6= W-bound(L̃( f )).

(23) Let f be a clockwise oriented non constant standard special circular sequence,G be a
Go-board, andk be a natural number. Supposef is a sequence which elements belong to
G and 1≤ k andk+ 1≤ len f and fk = Wmin(L̃( f )). Then there exist natural numbersi, j
such that〈〈i, j〉〉 ∈ the indices ofG and〈〈i, j + 1〉〉 ∈ the indices ofG and fk = G◦ (i, j) and
fk+1 = G◦ (i, j +1).

(24) Let f be a clockwise oriented non constant standard special circular sequence,G be a
Go-board, andk be a natural number. Supposef is a sequence which elements belong to
G and 1≤ k andk+ 1≤ len f and fk = Nmin(L̃( f )). Then there exist natural numbersi, j
such that〈〈i, j〉〉 ∈ the indices ofG and〈〈i + 1, j〉〉 ∈ the indices ofG and fk = G◦ (i, j) and
fk+1 = G◦ (i +1, j).

(25) Let f be a clockwise oriented non constant standard special circular sequence,G be a Go-
board, andk be a natural number. Supposef is a sequence which elements belong toG and
1 ≤ k andk+ 1 ≤ len f and fk = Emax(L̃( f )). Then there exist natural numbersi, j such
that 〈〈i, j + 1〉〉 ∈ the indices ofG and 〈〈i, j〉〉 ∈ the indices ofG and fk = G◦ (i, j + 1) and
fk+1 = G◦ (i, j).

(26) Let f be a clockwise oriented non constant standard special circular sequence,G be a Go-
board, andk be a natural number. Supposef is a sequence which elements belong toG and
1 ≤ k andk+ 1 ≤ len f and fk = Smax(L̃( f )). Then there exist natural numbersi, j such
that 〈〈i + 1, j〉〉 ∈ the indices ofG and 〈〈i, j〉〉 ∈ the indices ofG and fk = G◦ (i + 1, j) and
fk+1 = G◦ (i, j).

(27) Let f be a non constant standard special circular sequence. Thenf is clockwise oriented if
and only if( f 	 Wmin(L̃( f )))2 ∈Wmost(L̃( f )).

(28) Let f be a non constant standard special circular sequence. Thenf is clockwise oriented if
and only if( f 	 Emax(L̃( f )))2 ∈ Emost(L̃( f )).

(29) Let f be a non constant standard special circular sequence. Thenf is clockwise oriented if
and only if( f 	 Smax(L̃( f )))2 ∈ Smost(L̃( f )).

(30) Let C be a compact non vertical non horizontal non empty subset ofE2
T satis-

fying conditions of simple closed curve andp be a point of E2
T. Supposep1 =

W-bound(C)+E-bound(C)
2 and i > 0 and 1≤ k and k ≤ widthGauge(C, i) and Gauge(C, i) ◦

(CenterGauge(C, i),k) ∈ UpperArc(L̃(Cage(C, i))) and p2 = sup(proj2◦(L(Gauge(C,1) ◦
(CenterGauge(C,1),1),Gauge(C, i)◦(CenterGauge(C, i),k))∩LowerArc(L̃(Cage(C, i))))).
Then there existsj such that 1≤ j and j ≤ widthGauge(C, i) and p = Gauge(C, i) ◦
(CenterGauge(C, i), j).
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