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this paper.

1. PRELIMINARIES

In this papel, j, k, nare natural numbers.
We now state several propositions:

(1) Forall subset#, B of ] such thatA is Bounded oB is Bounded hold#&\N B is Bounded.

(2) For all subset#, B of £{ such thatA is not Bounded an@ is Bounded hold#\\ B is not
Bounded.

(3) For every compact connected non vertical non horizontal suBsetf E% holds
(Wmin(L(Cag€éC,n)))) < CagdC,n) > 1.

(4) For every compact connected non vertical non horizontal suBseif E% holds
(Emax(L(Cag€C,n)))) < CagdC,n) > 1.

(5) For every compact connected non vertical non horizontal suBseif E% holds
(Smax(L(CagdC,n)))) P CageC,n) > 1.
2. ON BOUNDING PoOINTS OFCIRCULAR SEQUENCES

The following propositions are true:

(6) Let f be a non constant standard special circular sequencep dreda point of@%. If
p € rngf, then leftcel( f, p <p f) =leftcell(f O p,1).

(7) Let f be a non constant standard special circular sequence dreda point off%. If
p € rngf, then rightcel({f, p < f) = rightcell(f © p,1).
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(8) For every compact connected non vertical non horizontal non empty s(tnbsﬁﬁ% holds
Wmin(C) € rightcell(CagdC, n) © Wnin(L(CagdC,n))),1).

(9) For every compact connected non vertical non horizontal non empty ﬁlbi;ﬁ% holds
Emax(C) € rightcell(Cag€C,n) © Emax(L(Cag€C,n))),1).

(10) For every compact connected non vertical non horizontal non empty ﬁlbﬁﬁ% holds
Smax(C) € rightcell(Cag€C,n) O Smax(L(Cag€C,n))),1).

3. ON CLOCKWISE ORIENTED SEQUENCES
Next we state a number of propositions:

(11) Letf be a clockwise oriented non constant standard special circular sequenpeara
point of £2. If p; < W-bound L(f)), thenp € LeftComy(f).

(12) Letf be a clockwise oriented non constant standard special circular sequenpeara
point of £2. If py > E-bound L(f)), thenp € LeftCompg(f).

(13) Letf be a clockwise oriented non constant standard special circular sequenpéara
point of £2. If p, < S-bound L(f)), thenp € LeftComp(f).

(14) Letf be a clockwise oriented non constant standard special circular sequenpéaral
point of £2. If p, > N-bound £(f)), thenp € LeftComp(f).

(15) Letf be a clockwise oriented non constant standard special circular sequenGebend
a Go-board. Suppostis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+1 <lenf and({i, j) € the indices ofG and (i + 1, j) € the
indices ofG andfy = Go (i+1, j) andfy 1 = Go (i, j). Thenj < widthG.

(16) Letf be a clockwise oriented non constant standard special circular sequenGelend
a Go-board. Supposkis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+1 < lenf and(i, j) € the indices ofG and (i, j + 1) € the
indices ofG and fy = Go (i, j) and fy;.1 = Go (i, j +1). Theni < lenG.

(17) Letf be a clockwise oriented non constant standard special circular sequenGebend
a Go-board. Suppostis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+ 1 <lenf and({i, j} € the indices ofG and(i + 1, j) € the
indices ofG andfyx = Go (i, j) andfy;1 =Go(i+1,j). Thenj > 1.

(18) Letf be a clockwise oriented non constant standard special circular sequenGehend
a Go-board. Supposkis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+1 < lenf and(i, j) € the indices ofG and (i, j + 1) € the
indices ofG and fy = Go (i, j+ 1) and fx 1 = Go(i, j). Theni > 1.

(19) Letf be a clockwise oriented non constant standard special circular sequenGebend
a Go-board. Suppostis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+ 1 <lenf and({i, j} € the indices ofG and(i + 1, j) € the
indices ofG and fy = Go (i + 1, j) and fy.1 = Go (i, j). Then(fi)2 # N-bound L(f)).

(20) Letf be a clockwise oriented non constant standard special circular sequenGekend
a Go-board. Supposkis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+1 < lenf and({i, j) € the indices ofG and (i, j + 1) € the
indices ofG andfy = Go (i, j) andfy; 1 = Go (i, j +1). Then(fy)1 # E-bounc{Z(f)).

(21) Letf be a clockwise oriented non constant standard special circular sequenGehend
a Go-board. Suppostis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+ 1 <lenf and({i, j} € the indices ofG and(i + 1, j) € the
indices ofG and fy = Go (i, j) and fy 1 = Go (i+1, j). Then(fi)2 # S-boundL(f)).
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(22) Letf be a clockwise oriented non constant standard special circular sequenGebend
a Go-board. Suppostis a sequence which elements belong3o Let i, j, k be natural
numbers. Supposed k andk+1 <lenf and(i, j) € the indices ofG and(i, j +1) € the

indices ofG and fy = Go (i, j+ 1) and fx,1 = Go (i, j). Then(fy)1 £ W-bound L(f)).

(23) Let f be a clockwise oriented non constant standard special circular sequ&ieea
Go-board, ank be a natural number. Suppo$es a sequence which elements belong to
G and 1< k andk+1 <lenf and fx = Wmin(£L(f)). Then there exist natural numbersj
such that(i, j) € the indices ofG and (i, j + 1) < the indices ofG and fy = Go (i, j) and

firr=Go(i,j+1).

(24) Letf be a clockwise oriented non constant standard special circular sequ&neea
Go-board, andk be a natural number. Suppos$és a sequence which elements belong to
G and 1< k andk+1 <lenf and fx = Nmin(L(f)). Then there exist natural numbersj
such that(i, j) € the indices ofG and (i + 1, j) € the indices ofG and fy = Go (i, j) and
ferr =Go(i+1,)).

(25) Letf be a clockwise oriented non constant standard special circular seqGbee Go-
board, anc be a natural number. Suppo$és a sequence which elements belongstand
1<kandk+1<lenf and fx = Emax(L(f)). Then there exist natural numbersj such
that (i, j + 1) € the indices ofG and (i, j) € the indices ofG and fx = Go (i, + 1) and
furr =Go (i, ).

(26) Letf be a clockwise oriented non constant standard special circular seq@bea Go-
board, anc be a natural number. Suppo$és a sequence which elements belongstand
1<kandk+1<lenf and fy = Spax(L(f)). Then there exist natural numbersj such
that (i + 1, j) € the indices ofG and (i, j) € the indices ofG and fx = Go (i + 1, ) and
firr=Go (i, ).

(27) Letf be a non constant standard special circular sequence. fTiseatockwise oriented if
and only if (f & Wrin(Z(1)))2 € Wmos( Z(f)).

(28) Letf be a non constant standard special circular sequence. fTiseatockwise oriented if
and only if (f © Emax(L(f)))2 € Emosd L(T)).

(29) Letf be a non constant standard special circular sequence. fTisestockwise oriented if
and only if (f O Smax(L(f)))2 € Smost( L(T)).

(30) Let C be a compact non vertical non horizontal non empty subsetf%)fsatis-
fying conditions of simple closed curve ang be a point of Z2. Supposep; =
Whound©)~E-boundC) andi > 0 and 1< k and k < widthGaugéC,i) and GaugfC,i) o
(Center Gaug€, i), k) € UpperArq £(CagéC,i))) and p, = sup(proj2°(L(GaugeéC,1) o

)
)

(CenterGauge, 1),1), GaugéC, i) o (Center Gauge, i), k)) N LowerArc( L(Cag€C,i))))).
Then there exist§ such that 1< j and j < widthGaugéC,i) and p = Gaugé€C,i) o
(CenterGauge,i), ).
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