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Preparing the Internal Approximations of Simple
Closed Curve§

Andrzej Trybulec
University of Biatystok

Summary. We mean by an internal approximation of a simple closed curve a special
polygon disjoint with it but sufficiently close to it, i.e. such that it is clock-wise oriented and
its right cells meet the curve. We prove lemmas used in the next article to construct a sequence
of internal approximations.

MML Identifier: JORDAN11.
WWW: http://mizar.org/JFM/Voll4/jordanll.html

The articles([18],[[6],[[211],[[2],[[20],[[12],[{1],[16],[[8],.[22],[[5],[4],[1B],[[177],8],[[8],[[10],[11],
[14], [15], [7], and [19] provide the notation and terminology for this paper.
In this paperj, k, n denote natural numbers a@ddenotes a subset ﬁ% satisfying conditions

of simple closed curve.
Let us conside€. The functor Approxindeg yields a natural number and is defined as follows:

(Def. 1) Approxindex is sufficiently large folC and for everyj such thatj is sufficiently large for
C holdsj > ApproxindexC.

The following proposition is true
(1) ApproxindexC > 1.

Let us conside€. The functor Y-InitStar€ yields a natural number and is defined by:

3

(Def. 2) Y-InitStarC < width Gaug€C, ApproxindexC) and cel(Gaugé€C, ApproxindexC), X-SpanStariC, ApproxindexC
1,Y-InitStartC) C BDDC and for everyj such thatj < width GaugéC, ApproxindexC)
and cel(GaugéC, ApproxindexC), X-SpanStariC, ApproxindexC) —' 1, j) C BDDC holds
j > Y-InitStartC.

One can prove the following propositions:

(2) Y-InitStartC > 1.
(3) Y-InitStartC+ 1 < width GaugéC, ApproxindexC).

Let us conside€, n. Let us assume thatis sufficiently large fo€. The functor Y-SpanSt&iE, n)
yields a natural number and is defined by the conditions (Def. 3).

(Def. 3)()) Y-SpanStafC,n) < widthGaugéC, n),

(i) for everyk such that Y-SpanStde, n) < k andk < 2n—"ApproxindexC . (y_|njtStartC —' 2) +
2 holds cel{GaugéC, n), X-SpanStaiiC,n) —' 1,k) C BDDC, and
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(i)  for every j such thatj < widthGaugéC,n) and for everyk such thatj < k andk <
on-"ApproxindexC . (y_|njtStartC —' 2) + 2 holds cel{GaugéC, n), X-SpanStariC, n) —' 1,k) C
BDDC holdsj > Y-SpanStar(C, n).

The following propositions are true:

(4) Ifnis sufficiently large foC, then X-SpanSta€, n) = 2n~"ApproxindexC . (x_SpanStariC, ApproxindexC) —

2)+2.

(5) If nis sufficiently large foiC, then Y-SpanStaf€, n) < 2n—"ApproxindexC . y_|njtStartC —’
2)+2

(6) If nis sufficiently large foCC, then cel{GaugéC, n), X-SpanStariC,n) —' 1, Y-SpanStaiiC, n)) C
BDDC.

(7) If nis sufficiently large forC, then 1< Y-SpanStarfiC,n) and Y-SpanStafC,n) <
width GaugéC, n).

(8) If nis sufficiently large forC, then (X-SpanStariC,n), Y-SpanStariC,n)) < the indices
of GaugéC,n).

(9) If nis sufficiently large folC, then{X-SpanStaifC,n) —' 1, Y-SpanStaiiC,n)) € the in-
dices of Gaugéc, n).

(10) If nis sufficiently large folC, then cel{GaugéC, n), X-SpanStarC,n) —' 1, Y-SpanStarC, n) -’
1) meetsC.

(11) Ifnis sufficiently large foC, then cel{GaugéC, n), X-SpanStarC, n) —' 1, Y-SpanStaiiC, n))
misse<C.

REFERENCES

[1] Grzegorz Bancerek. The fundamental properties of natural numbBetsnal of Formalized Mathematicg, 1989./http://mizar.
org/JFM/Voll/nat_1.html}

[2] Grzegorz Bancerek. The ordinal numbedsurnal of Formalized Mathematic&, 1989.http://mizar.org/JFM/Voll/ordinall.
html.

[3] Grzegorz Bancerek. Countable sets and Hessenberg's thed@mal of Formalized Mathematic®, 1990. http://mizar.org/
JFM/Vol2/card_4.html,

[4] Grzegorz Bancerek and Krzysztof Hryniewiecki. Segments of natural numbers and finite seqlemces of Formalized Mathematics
1,1989.http://mizar.orqg/JFM/Voll/finseq_l.htmll

[5] Czestaw Bylhski. Functions from a set to a séburnal of Formalized Mathematics, 1989/http://mizar.org/JFM/Voll/funct_|
2. htmll

[6] Czestaw Bylski. Some basic properties of setournal of Formalized Mathematicd, 1989. http://mizar.org/JFM/Voll/
zfmisc_1.html,

[7] Czestaw Bylhski. GaugesJournal of Formalized Mathematic1, 1999http://mizar.org/JFM/Volll/jordan8.html}
[8] Agata Darmochwat. Compact spacdsurnal of Formalized Mathematics, 1989http://mizar.org/JFM/Voll/compts_1.html}
[9] Agata Darmochwat. The Euclidean spadeurnal of Formalized Mathematic8, 1991 http://mizar.org/JEM/Vol3/euclid.html,

[10] Agata Darmochwat and Yatsuka Nakamura. The topological sggcércs, line segments and special polygonal ardsurnal of
Formalized Mathemati¢s8, 1991 /http://mizar.orqg/JFM/Vol3/topreall.html}

[11] Agata Darmochwat and Yatsuka Nakamura. The topological sgéc&imple closed curveslournal of Formalized Mathematic8,
1991.nhttp://mizar.orq/JFM/Vol3/topreal2.html,

[12] Krzysztof Hryniewiecki. Basic properties of real numbedaurnal of Formalized Mathematic4, 1989. http://mizar.org/JFM/
Voll/real_ 1.html.

[13] Katarzyna Jankowska. Matrices. Abelian group of matridesirnal of Formalized Mathematic8, 1991./http://mizar.org/JFM/
Vol3/matrix_1.htmll

[14] Yatsuka Nakamura and Andrzej Trybulec. Decomposing a Go-Board into dellsnal of Formalized Mathematicg, 1995. http:
//mizar.org/JFM/Vol7/goboard5.htmll


http://mizar.org/JFM/Vol1/nat_1.html
http://mizar.org/JFM/Vol1/nat_1.html
http://mizar.org/JFM/Vol1/ordinal1.html
http://mizar.org/JFM/Vol1/ordinal1.html
http://mizar.org/JFM/Vol2/card_4.html
http://mizar.org/JFM/Vol2/card_4.html
http://mizar.org/JFM/Vol1/finseq_1.html
http://mizar.org/JFM/Vol1/funct_2.html
http://mizar.org/JFM/Vol1/funct_2.html
http://mizar.org/JFM/Vol1/zfmisc_1.html
http://mizar.org/JFM/Vol1/zfmisc_1.html
http://mizar.org/JFM/Vol11/jordan8.html
http://mizar.org/JFM/Vol1/compts_1.html
http://mizar.org/JFM/Vol3/euclid.html
http://mizar.org/JFM/Vol3/topreal1.html
http://mizar.org/JFM/Vol3/topreal2.html
http://mizar.org/JFM/Vol1/real_1.html
http://mizar.org/JFM/Vol1/real_1.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol7/goboard5.html
http://mizar.org/JFM/Vol7/goboard5.html

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PREPARING THE INTERNAL APPROXIMATIONS OF. .. 3

Yatsuka Nakamura, Andrzej Trybulec, and Czestaw fisi. Bounded domains and unbounded domaidsurnal of Formalized
Mathematics11, 1999 http://mizar.org/JFM/Volll/jordan2c.htmll

Takaya Nishiyama and Yasuho Mizuhara. Binary arithmeticsirnal of Formalized Mathematic§, 1993/http://mizar.org/JFM/
Vol5/binarith.htmll

Beata Padlewska and Agata Darmochwat. Topological spaces and continuous funldionsl of Formalized Mathematic, 1989.
http://mizar.org/JFM/Voll/pre_topc.htmll

Andrzej Trybulec. Tarski Grothendieck set theodpurnal of Formalized Mathematicéxiomatics, 1989http://mizar.org/JFM/
Axiomatics/tarski.html.

Andrzej Trybulec. More on external approximation of a continuulournal of Formalized Mathematic&3, 2001.http://mizar.
org/JFM/Voll3/jordanlh.html}

Andrzej Trybulec. Subsets of real numbedsurnal of Formalized Mathematicéddenda, 2003http://mizar.org/JFM/Addenda/
numbers.htmll

Zinaida Trybulec. Properties of subselsurnal of Formalized Mathematic$, 1989http: //mizar.org/JFM/Voll/subset_1.htmll

Edmund Woronowicz. Relations and their basic propertisirnal of Formalized Mathematic4, 1989.http://mizar.org/JFM/
Voll/relat_1.html}

Received May 21, 2002

Published January 2, 2004


http://mizar.org/JFM/Vol11/jordan2c.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol1/pre_topc.html
http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Vol13/jordan1h.html
http://mizar.org/JFM/Vol13/jordan1h.html
http://mizar.org/JFM/Addenda/numbers.html
http://mizar.org/JFM/Addenda/numbers.html
http://mizar.org/JFM/Vol1/subset_1.html
http://mizar.org/JFM/Vol1/relat_1.html
http://mizar.org/JFM/Vol1/relat_1.html

	preparing the internal approximations of … By andrzej trybulec

