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Summary. First, we introduce the concept of adjacency for a pair of natural numbers.
Second, we extend the concept for two pairs of natural numbers. The pairs represent points of
a lattice in a plane. We show that if some property is infectious among adjacent points, and
some points have the property, then all points have the property.
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The articles([9],[[4],[12],110],01],[0¥],118],13],02], 5], [11],[6], and [8] provide the notation and
terminology for this paper.

In this papet, j, k, ki, ko, n, m, i1, i2, j1, j2 denote natural numbers.

Let us consider, i>. We say that; andi, are adjacent if and only if:

(Def. 1) ip=i1+1lorig=i+1

Let us notice that the predicatgandi, are adjacent is irreflexive and symmetric.
We now state two propositions:

(1) Forallig, i such thai; andi, are adjacent holdg + 1 andi, + 1 are adjacent.

(2) For alliy, iz such thai; andi, are adjacent and 4 i; and 1< i, holdsi; —' 1 andi, —' 1
are adjacent.

Let us considery, j1, i2, j2. We say thats, j1, iz, andj; are adjacent if and only if:
(Def. 2) iy andi, are adjacent angh = j, ori; =iz andj; andj, are adjacent.
One can prove the following two propositions:

(3) Foralliy, iz, j1, j2 such thaiy, ji1, iz, andj, are adjacent holdg + 1, j1 + 1, i+ 1, and
j2+1 are adjacent.

(4) Letgiveniy, iy, j1, j2. Supposeéy, j1, iz, andj, are adjacent and £ i; and 1< i, and
1< jiand 1< jo. Thenip —'1, j1—'1,i,—'1, andj, -’ 1 are adjacent.

Let us considen, i. Thenn— i is a finite sequence of elementsihdfaind it can be characterized
by the condition:

(Def. 3) lenn+—i)=nand for everyj suchthat I< j andj < nholds(n+—i)(j) =i.

The following propositions are true:
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(6H Letgivenn, i, j. Supposé < nandj < n. Then there exists a finite sequerfe®f elements
of N such that

@) f(1) =i,
(i) fi(lenfy) =j,

(i) lenfy=(i—"j)+(j—"i)+1,

(iv) forall k, ky such that < k andk < lenf; andk; = f1(k) holdsk; < n, and
(v) for everyiy such that 1< iy andiy < lenfy holds fi(i1 + 1) = (f1)i, +1 or fi(i1) =
(fl)i1+l+ 1

(7) Letgivenn,i, j. Supposé < nandj <n. Then there exists a finite sequerfgef elements
of N such that

(i fi(1) =i,
(i)  fi(lenfy) =j,

(i) lenfy=(i—"j)+(j—"i)+1,
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(iv) forall k, ky such that I< k andk < lenf; andk; = f;(k) holdsk; < n, and

(v) for everyii such that I< i; andiy < lenfy holds(f1)i, and(f1)i,+1 are adjacent.

(8) Letgivenn, m, iy, j1,i2, j2. Supposeé; < nandj; < mandi, < nandj; < m. Then there
exist finite sequencefy, f, of elements oN such that

for all i, k1, ko such that € domf; andk; = f1(i) andky = f»(i) holdsk; < nandk, <m
andfi(1) =i andfi(lenfy) =iz and fa(1) = j; and fy(lenf,) = j2 and lenf; = lenf; and
lenfy = (ip—"i2)+ (i2—"i1) + (j1—"j2) + (j2—' j1) + 1 and for everyi such that < i and
i <lenfq holds(f1)i, (f2)i, (f1)i+1, and(f2)i1 are adjacent.

In the sequeB denotes a set.
The following proposition is true

(9) LetY be a subset dbandF be a matrix over 20of dimensiomn x m. Suppose that
(i) there exist, j such thai € Segnandj € SegnandF o (i, j) CY, and

(i) forall ig, j1, 12, j2 such thai; € Segn andi, € Segh and j; € Segnand j, € Segn and
i1, j1, 12, andj, are adjacent holds o (i1, j1) CY iff Fo(iz,j2) CV.

Let giveni, j. If i € Segnandj € Segn, thenFo (i, ) CY.

REFERENCES

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

Grzegorz Bancerek and Krzysztof Hryniewiecki. Segments of natural numbers and finite seqdiemced.of Formalized Mathematics
1,1989)http://mizar.org/JFM/Voll/finseq_1.htmll

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

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

Czestaw Bylhski. Finite sequences and tuples of elements of a non-emptyJeetmal of Formalized Mathematic, 1990.http:
//mizar.org/JFM/Vol2/finseq_2.htmll

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

Takaya Nishiyama and Yasuho Mizuhara. Binary arithmetiosirnal of Formalized MathematicS, 1993/http://mizar.org/JFM/
Vol5/binarith.html,

Andrzej Trybulec. Binary operations applied to functionkurnal of Formalized Mathematicg&, 1989. http://mizar.org/JFM/
Voll/funcop_l.html.

1 The proposition (5) has been removed.


http://mizar.org/JFM/Vol1/nat_1.html
http://mizar.org/JFM/Vol1/nat_1.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/Vol1/zfmisc_1.html
http://mizar.org/JFM/Vol1/zfmisc_1.html
http://mizar.org/JFM/Vol2/finseq_2.html
http://mizar.org/JFM/Vol2/finseq_2.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol3/matrix_1.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol5/binarith.html
http://mizar.org/JFM/Vol1/funcop_1.html
http://mizar.org/JFM/Vol1/funcop_1.html

ADJACENCY CONCEPT FOR PAIRS OF NATURAL. . 3

[9] Andrzej Trybulec. Tarski Grothendieck set theodpurnal of Formalized Mathematicé\xiomatics, 1989http://mizar.org/JrFM/
Axiomatics/tarski.html.

[10] Andrzej Trybulec. Subsets of real numbedsurnal of Formalized MathematicAddenda, 2003http://mizar.org/JFM/Addenda/
numbers.htmll

[11] Wojciech A. Trybulec. Pigeon hole principldournal of Formalized Mathematic&, 1990.http://mizar.org/JFM/Vol2/finseq |
4. htmll

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

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

Received June 10, 1996

Published January 2, 2004


http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Axiomatics/tarski.html
http://mizar.org/JFM/Addenda/numbers.html
http://mizar.org/JFM/Addenda/numbers.html
http://mizar.org/JFM/Vol2/finseq_4.html
http://mizar.org/JFM/Vol2/finseq_4.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

	adjacency concept for pairs of natural … By yatsuka nakamura and andrzej trybulec

