JOURNAL OF FORMALIZED MATHEMATICS Volume 11, Released 1999, Published 2003 Inst. of Computer Science, Univ. of Białystok

On the Components of the Complement of a Special Polygonal Curve

Andrzej Trybulec University of Białystok

Yatsuka Nakamura Shinshu University Nagano

Summary. By the special polygonal curve we meana simple closed curve, that is a polygone and moreover has edges parallel to axes. We continue the formalization of the Takeuti-Nakamura proof [12] of the Jordan curve theorem. In the paper we prove that the complement of the special polygonal curve consists of at least two components. With the theorem which has at most two components we completed the theorem that a special polygonal curve cuts the plane into exactly two components.

MML Identifier: SPRECT_4.

WWW: http://mizar.org/JFM/Vol11/sprect_4.html

The articles [13], [1], [3], [2], [16], [8], [11], [5], [6], [4], [15], [10], [14], [9], and [7] provide the notation and terminology for this paper.

In this paper j is a natural number.

Let T be T_2 non empty topological space. One can verify that every subset of T which is compact is also closed.

We now state several propositions:

(1) Let f be a S-sequence in R^2 and Q be a closed subset of E^2_T. If ~L( f ) meets Q and f_1 /∈ Q, then ~L(⇂ f ,FPoint(~L( f ), f_1, f_{len f} ,Q)) ∩ Q = {FPoint(~L( f ), f_1, f_{len f} ,Q)}.

(2) Let f be a non empty finite sequence of elements of E^2_T and p be a point of E^2_T. If f is a special sequence and p = f_{len f} , then ~L(⇃ p, f ) = /0.

(4)^1 Let f be a S-sequence in R^2, p be a point of E^2_T, and given j. If 1 ≤ j and j < len f and p ∈ ~L(mid( f , j,len f )), then LE f_j, p, ~L( f ), f_1, f_{len f} .

(5) Let f be a S-sequence in R^2, p, q be points of E^2_T, and given j. If 1 ≤ j and j < len f and p ∈ L( f , j) and q ∈ L(p, f_{j+1}), then LE p, q, ~L( f ), f_1, f_{len f} .

(6) Let f be a S-sequence in R^2 and Q be a closed subset of E^2_T. If ~L( f ) meets Q and f_{len f} /∈ Q, then ~L(⇃LPoint(~L( f ), f_1, f_{len f} ,Q), f ) ∩ Q = {LPoint(~L( f ), f_1, f_{len f} ,Q)}.

(7) For every non constant standard special circular sequence f holds LeftComp( f ) ≠ RightComp( f ).

1 The proposition (3) has been removed.

1 © Association of Mizar Users

ON THE COMPONENTS OF THE COMPLEMENT OF A . . . 2

REFERENCES

[1] Grzegorz Bancerek. The fundamental properties of natural numbers. Journal of Formalized Mathematics, 1, 1989. http://mizar.

org/JFM/Vol1/nat_1.html.

[2] Grzegorz Bancerek and Krzysztof Hryniewiecki. Segments of natural numbers and finite sequences. Journal of Formalized Mathematics, 1, 1989. http://mizar.org/JFM/Vol1/finseq_1.html.

[3] Czesław Byliński. Functions and their basic properties. Journal of Formalized Mathematics, 1, 1989. http://mizar.org/JFM/Vol1/

funct_1.html.

[4] Czesław Byliński. Some properties of restrictions of finite sequences. Journal of Formalized Mathematics, 7, 1995. http://mizar.

org/JFM/Vol7/finseq_5.html.

[5] Agata Darmochwał. The Euclidean space. Journal of Formalized Mathematics, 3, 1991. http://mizar.org/JFM/Vol3/euclid.html. [6] Agata Darmochwał and Yatsuka Nakamura. The topological space E^2_T . Arcs, line segments and special polygonal arcs. Journal of Formalized Mathematics, 3, 1991. http://mizar.org/JFM/Vol3/topreal1.html.

[7] Adam Grabowski and Yatsuka Nakamura. The ordering of points on a curve. Part II. Journal of Formalized Mathematics, 9, 1997.

http://mizar.org/JFM/Vol9/jordan5c.html.

[8] Katarzyna Jankowska. Matrices. Abelian group of matrices. Journal of Formalized Mathematics, 3, 1991. http://mizar.org/JFM/

Vol3/matrix_1.html.

[9] Yatsuka Nakamura and Roman Matuszewski. Reconstructions of special sequences. Journal of Formalized Mathematics, 8, 1996.

http://mizar.org/JFM/Vol8/jordan3.html.

[10] Yatsuka Nakamura and Andrzej Trybulec. Decomposing a Go-Board into cells. Journal of Formalized Mathematics, 7, 1995. http:

//mizar.org/JFM/Vol7/goboard5.html.

[11] Beata Padlewska and Agata Darmochwał. Topological spaces and continuous functions. Journal of Formalized Mathematics, 1, 1989.

http://mizar.org/JFM/Vol1/pre_topc.html.

[12] Yukio Takeuchi and Yatsuka Nakamura. On the Jordan curve theorem. Technical Report 19804, Dept. of Information Eng., Shinshu University, 500 Wakasato, Nagano city, Japan, April 1980.

[13] Andrzej Trybulec. Tarski Grothendieck set theory. Journal of Formalized Mathematics, Axiomatics, 1989. http://mizar.org/JFM/

Axiomatics/tarski.html.

[14] Andrzej Trybulec. Left and right component of the complement of a special closed curve. Journal of Formalized Mathematics, 7, 1995.

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

[15] Andrzej Trybulec. On the decomposition of finite sequences. Journal of Formalized Mathematics, 7, 1995. http://mizar.org/JFM/

Vol7/finseq_6.html.

[16] Wojciech A. Trybulec. Pigeon hole principle. Journal of Formalized Mathematics, 2, 1990. http://mizar.org/JFM/Vol2/finseq_

4.html.

Received January 21, 1999 Published January 2, 2004