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Summary. In the article the concept of the left and right component are introduced.
These are the auxiliary notions needed in the proof of Jordan Curve Theorem.

MML Identifier: GOBOARDO.

WWW: http://mizar.org/JFM/Vol7/goboard9.html

The articles[[18],[[20],I8],[14],12], [15],[6],([5], [10], (1], ([1¥],[[21],[[16],[18],[[O], (T2 ], [[12],[[18],
[7], [19], and [14] provide the notation and terminology for this paper.

For simplicity, we use the following conventiorf: is a non constant standard special circular
sequencei, j, k are natural numbers, b are natural numberq, q are points of‘E%, andGis a
Go-board.

One can prove the following propositions:

1) a-'a=0.

20 a—-'b<a

(3) LetGy be a non empty topological space akd A, B be subsets 0B;. Suppose); is a
component 0B andA; is a component dB. ThenA; = A or A; missesA,.

(4) LetG; be a non empty topological spadk,B be non empty subsets &, andAz be a
subset 0ofG1 [B. If A= Az, thenG;1[A = G1|BJAs.

(5) LetGz be a non empty topological spagebe a non empty subset &, andB be a non
empty subset 0o6;. Supposeéd C B andA is connected. Then there exists a sultsef G;
such that is a component oB andA C C.

(6) LetGi be a non empty topological spade,C, D be subsets of1, andB be a subset of
G1. Suppose is connected an@ is a component ob andA C C andA meetsB andB C D.
ThenB CC.

(7) L(p,q) is convex.
(8) L(p,q) is connected.

Let us note that there exists a subseféfwhich is convex and non empty.
One can prove the following propositions:

(9) For all convex subse, Q of £2 holdsPNQ is convex.
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(10) For every finite sequencd of elements of £2 holds ReyX-coordinat¢f)) =
X-coordinatéRev(f)).

(11) For every finite sequencd of elements of £2 holds ReyY-coordinatéf)) =
Y-coordinatéReV(f)).

Let us mention that there exists a finite sequence which is non constant.

Let f be a non constant finite sequence. One can verify thatfRés non constant.

Let f be a standard special circular sequence. Ther(Rds a standard special circular se-
guence.

One can prove the following propositions:

(12) Ifi>1andj>1andi+ j=Ilenf,then leftcell f,i) = rightcellRevV(f), j).
(13) Ifi>1andj>1andi+j=Ilenf,then leftcellRev f),i) =rightcell(f, j).

(14) Suppose ¥ kandk+ 1 < lenf. Then there exist, j such thai < lenthe Go-board of
andj < widththe Go-board of and cel(the Go-board of, i, j) = leftcell( f, k).

(15) If j <widthG, then InthstrigG, j) is convex.
(16) Ifi <lenG, then IntvstrigG,i) is convex.
A7) Ifi <lenGandj <widthG, then Intcel(G,i, ) # 0.
(18) If1<kandk+1<lenf,then Intleftcel(f, k) # 0.
(19) If1<kandk+1<lenf,then Intrightcel(f, k) # 0.
(20) Ifi <lenGandj < widthG, then Intcel(G,i, j) is convex.
(21) Ifi <lenGandj < widthG, then Intcel(G,i, j) is connected.
(22) If1<kandk+1<lenf,then Intleftcel(f,k) is connected.
(23) If1<kandk+1<lenf,then Intrightcell f,k) is connected.
Let us considerf. The functor LeftCompf) yields a subset ofZ and is defined by:
(Def. 1) LeftComgf) is a component of Z( f))¢ and Intleftcel( f, 1) C LeftComp(f).
The functor RightCom{x) yielding a subset of? is defined as follows:
(Def. 2) RightCompf) is a component of £())¢ and Intrightcel( f, 1) C RightComf).
The following propositions are true:
(24) Forevenksuch that I< kandk+ 1 <lenf holds Intleftcel( f,k) C LeftComp(f).
(25) The Go-board of Ré¥) = the Go-board of.
(26) RightCompf) = LeftCompRevf)).
(27) RightCompReV f)) = LeftComp(f).
(28) For evenk such that I< k andk+ 1 < lenf holds Intrightcel( f,k) C RightComgf).



(1
(2]

(3]

4

(5]

(7]

8
19

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

LEFT AND RIGHT COMPONENT OF THE COMPLEMENT. . . 3

REFERENCES

Grzegorz Bancerek. Cardinal numbedsurnal of Formalized Mathematic$, 1989/http://mizar.org/JFM/Voll/card_1.html}

Grzegorz Bancerek. The fundamental properties of natural numidetsnal of Formalized Mathematicd, 1989.http://mizar.
org/JFM/Voll/nat_1.htmll

Grzegorz Bancerek. The ordinal numbedsurnal of Formalized Mathematic4, 1989.http://mizar.org/JEM/Voll/ordinall.
htmll

Grzegorz Bancerek. Sequences of ordinal numbédaairnal of Formalized Mathematicd, 1989. http://mizar.org/JFM/Voll/
ordinal?2.htmll

Grzegorz Bancerek and Krzysztof Hryniewiecki. Segments of natural numbers and finite seqdemced.of Formalized Mathematics
1,1989/http://mizar.org/JEM/Voll/finseq_l.html}

Czestaw Bylhski. Functions and their basic propertidsurnal of Formalized Mathematic$, 1989 http://mizar.org/JFM/Voll/
funct_1.html.

Czestaw Bylhski. Some properties of restrictions of finite sequendesirnal of Formalized Mathematicg, 1995.http://mizar.
org/JFM/Vol7/finseqg_5.htmll

Agata Darmochwat. The Euclidean spadeurnal of Formalized Mathematic8, 1991/http://mizar.org/JFM/Vol3/euclid.html}

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

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

Jarostaw Kotowicz and Yatsuka Nakamura. Introduction to Go-Board — pddurnal of Formalized Mathematicd, 1992.http:
//mizar.orq/JFM/Vold/goboardl.html.

Jarostaw Kotowicz and Yatsuka Nakamura. Introduction to Go-Board — pajburnal of Formalized Mathematicd, 1992.http:
//mizar.org/JFM/Vol4/goboard2.htmll

Yatsuka Nakamura and Jarostaw Kotowicz. The Jordan’s property for certain subsets of thd@lanal of Formalized Mathematics
4,1992http://mizar.org/JFM/Vold/jordanl.html}

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

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

Beata Padlewska. Connected spadesirnal of Formalized Mathematic$, 1989 http://mizar.org/JFM/Voll/connsp_1.htmll

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

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

Andrzej Trybulec. On the decomposition of finite sequendesirnal of Formalized Mathematicg, 1995/http://mizar.org/JFM/
Vol7/finseq_6.html,

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

Mirostaw Wysocki and Agata Darmochwat. Subsets of topological spadesrnal of Formalized Mathematicd, 1989. http:
//mizar.org/JFM/Voll/tops_1.htmll

Received October 29, 1995

Published January 2, 2004


http://mizar.org/JFM/Vol1/card_1.html
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/Vol1/ordinal2.html
http://mizar.org/JFM/Vol1/ordinal2.html
http://mizar.org/JFM/Vol1/finseq_1.html
http://mizar.org/JFM/Vol1/funct_1.html
http://mizar.org/JFM/Vol1/funct_1.html
http://mizar.org/JFM/Vol7/finseq_5.html
http://mizar.org/JFM/Vol7/finseq_5.html
http://mizar.org/JFM/Vol3/euclid.html
http://mizar.org/JFM/Vol3/topreal1.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol4/goboard1.html
http://mizar.org/JFM/Vol4/goboard1.html
http://mizar.org/JFM/Vol4/goboard2.html
http://mizar.org/JFM/Vol4/goboard2.html
http://mizar.org/JFM/Vol4/jordan1.html
http://mizar.org/JFM/Vol7/goboard5.html
http://mizar.org/JFM/Vol7/goboard5.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol1/connsp_1.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/Vol7/finseq_6.html
http://mizar.org/JFM/Vol7/finseq_6.html
http://mizar.org/JFM/Vol1/subset_1.html
http://mizar.org/JFM/Vol1/tops_1.html
http://mizar.org/JFM/Vol1/tops_1.html

	left and right component of the complement … By andrzej trybulec

