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More on the Finite Sequences on the Plafe
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Summary. We continue proving lemmas needed for the proof of the Jordan curve
theorem. The main goal was to prove the last theorem being a mutation of the first theorem in
[22].

MML Identifier: TOPREALS.

WWW: http://mizar.org/JFM/Voll3/topreal8.html

The articles|[18],[[1],[[15],[[8],[[16],[14],1[2], (5], [19],[[10],[[1B],1[8],[12L],[[3], [[1i7],[16], [[7], [14],
[14], and [20] provide the notation and terminology for this paper.

1. PRELIMINARIES
One can prove the following proposition
(1) Forall setd x, y such thatA C {x,y} andx € Aandy ¢ AholdsA = {x}.

Let us observe that there exists a function which is trivial.

2. FINITE SEQUENCES

We use the following conventior@ is a Go-board and j, k, m, n are natural numbers.
Let us observe that there exists a finite sequence which is non constant.
Next we state a number of propositions:

(2) For every non trivial finite sequendeholds 1< lenf.

(3) Forevery non trivial sdD and for every non constant circular finite sequehoé elements
of D holds lenf > 2.

(4) For every finite sequendeand for every set holdsx € rngf orx<p f =0.

(5) Letpbe asetD be a non empty sef, be a non empty finite sequence of element® of
andg be a finite sequence of elementdbflf p < f =lenf, thenf ~g— p=g.

(6) For every non empty s& and for every non empty one-to-one finite sequehad ele-
ments oD holds fignt <P f =lenf.

(7) For all finite sequencek g holds lenf <len(f ~~ g).

(8) For all finite sequencefs g and for every set such thak € rngf holdsx «p f =x«p (f ~
~9).
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(9) Forevery non empty finite sequentand for every finite sequenggholds lerg < len(f ~
~9).
(10) For all finite sequencefs g holds rngf C rng(f ~ g).

(11) LetD be a non empty sef, be a non empty finite sequence of element®péndg be a
non trivial finite sequence of elementsf If gieng = f1, thenf ~ gis circular.

(12) LetD be a non empty seiM be a matrix oveD, f be a finite sequence of elements of
D, andg be a non empty finite sequence of element®ofSupposefiens = g1 and f is a
sequence which elements belongvt@ndg is a sequence which elements beloniytoThen
f ~~ gis a sequence which elements belon{to

(13) For every seD and for every finite sequenck of elements oD such that 1< k holds
(f(k+1),...,f(lenf)) = .

(14) For every seb and for every finite sequendeof elements oD such thak < lenf holds
(f(1),...,f(k) = flk

(15) Letp be a setD be a non empty setf be a non empty finite sequence of elements
of D, andg be a finite sequence of elementsf If p< f =lenf, thenf ~g— p=
(f(2),...,f(lenf —"1)).

(16) LetD be a non empty set anf] g be non empty finite sequences of element®oflf
01 <P f =lenf, then(f ~g):—g1=0.

(17) LetD be a non empty set anfl g be non empty finite sequences of element®oflf
01 <P f =lenf, then(f ~g)—:g1 = f.

(18) LetD be a non trivial setf be a non empty finite sequence of element®péndg be a
non trivial finite sequence of elementsf Suppos@; = fiens and for every such that K< i
andi <lenf holdsfi # g1. Thenf ~g® g1 =g~ f.

3. ON THE PLANE

Next we state several propositions:

(19) For every non trivial finite sequendeof elements ofE% holdsL(f,1) = Z(f 12).

(20) For every s.c.c. finite sequentef elements on% and for everyn such thain < lenf
holdsf[nis s.n.c..

(21) For every s.c.c. finite sequent®f elements of£2 and for everyn such that 1< n holds
finiss.n.c..

(22) Letf be a circular s.c.c. finite sequence of elementﬁ)hnd givenn. If n<lenf and
lenf > 4, thenf [nis one-to-one.

(23) Letf be acircular s.c.c. finite sequence of elementﬁ%)fSuppose lefi > 4. Leti, j be
natural numbers. If ki andi < j andj <lenf, thenf; # fj.

(24) Letf be a circular s.c.c. finite sequence of element£fand givenn. If 1 < n and
lenf > 4, thenf |, is one-to-one.

(25) For every special non empty finite sequehad elements ofE% holds(f(m),..., f(n)) is
special.

(26) Letf be a special non empty finite sequence of elementf-?oandg be a special non
trivial finite sequence of elements ﬁﬁ If flent = 01, thenf ~~ gis special.

(27) For every circular unfolded s.c.c. finite sequeficef elements ofz% such that lerf > 4
holds£(f,1)N L(fu) = {fq, f2}.
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Let us note that there exists a finite sequence of elemeng$ efhich is one-to-one, special,
unfolded, s.n.c., and non empty.
We now state several propositions:

(28) For all finite sequencef g of elements ofE2 such thatj < lenf holds £(f ~ g, ]) =
L(1,]).

(29) For all non empty finite sequencésy of elements of£2 such that i j andj+1 < leng
holdsL(f ~~g,lenf+j)=L(g,j+1).

(30) Letf be a non empty finite sequence of elementE%)andg be a non trivial finite sequence
of elements ofB%. If flens =01, thenL(f ~~g,lenf) = L(g,1).

(31) Letf be anonempty finite sequence of elemenm%)andg be a non trivial finite sequence
of elements of£2. If j+1 < leng and fient = g1, thenL(f ~~g,lenf + j) = £(g,j +1).

(32) Letf be anonempty s.n.c. unfolded finite sequence of eIemerﬁ% ahd given. If 1 <i
andi < lenf, then2(f,i)nrngf = {fj, fi.1}.

(33) Letf, gbe non trivial s.n.c. one-to-one unfolded finite sequences of elemerfs. off
L(f)NL(g) = {f1,01} andfy = Qieng @andgs = fient, thenf ~~ giss.c.c..

In the sequef, g are finite sequences of elementﬁ.
The following three propositions are true:

(34) If f is unfolded andy is unfolded andfiens = g1 and L(f,lenf —'1)N £(g,1) = {fient },
thenf ~~ gis unfolded.

(35) If f is non empty and is non trivial andfient = gy, thenL(f ~ g) = L(f)U L(g).

(36) Suppose that
(i) for everyn such thatn € domf there exist, j such that{i, j) € the indices ofG and

fa=Gol(i,]),
(i)  fis non constant, circular, unfolded, s.c.c., and special, and
(i) lenf >4

Then there existg such that
(iv) gis asequence which elements belongtainfolded, s.c.c., and special,
V) L(f)=L(g),
(i) fi=oas,
(vii)  fienf = Qieng, @and
(viii) lenf <leng.
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