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Summary. We prove the Go-board theorem which is a special case of Hex Theorem.
The article is based on [11].

MML Identifier: GOBOARD4.

WWW: http://mizar.org/JFM/Vol4/goboard4.html

The articles [12], [4], [15], [13], [1], [3], [2], [10], [14], [7], [5], [6], [9], and [8] provide the notation
and terminology for this paper.

For simplicity, we use the following convention:p, p1, p2, q1, q2 denote points ofE2
T, P1,

P2 denote subsets ofE2
T, f , f1, f2 denote finite sequences of elements ofE2

T, n denotes a natural
number, andG denotes a Go-board.

One can prove the following propositions:

(1) Let givenG, f1, f2. Suppose that 1≤ len f1 and 1≤ len f2 and f1 is a sequence which ele-
ments belong toG and f2 is a sequence which elements belong toG and( f1)1∈ rngLine(G,1)
and( f1)len f1 ∈ rngLine(G, lenG) and( f2)1∈ rng(G�,1) and( f2)len f2 ∈ rng(G�,widthG). Then
rng f1 meets rngf2.

(2) Let givenG, f1, f2. Suppose that 2≤ len f1 and 2≤ len f2 and f1 is a sequence which ele-
ments belong toG and f2 is a sequence which elements belong toG and( f1)1∈ rngLine(G,1)
and( f1)len f1 ∈ rngLine(G, lenG) and( f2)1∈ rng(G�,1) and( f2)len f2 ∈ rng(G�,widthG). Then
L̃( f1) meetsL̃( f2).

(3) Let givenG, f1, f2. Suppose that 2≤ len f1 and 2≤ len f2 and f1 is a sequence which ele-
ments belong toG and f2 is a sequence which elements belong toG and( f1)1∈ rngLine(G,1)
and( f1)len f1 ∈ rngLine(G, lenG) and( f2)1∈ rng(G�,1) and( f2)len f2 ∈ rng(G�,widthG). Then
L̃( f1) meetsL̃( f2).

Let f be a finite sequence of elements ofR and letr, s be real numbers. We say thatf lies
betweenr ands if and only if:

(Def. 1) For everyn such thatn∈ dom f holdsr ≤ f (n) and f (n)≤ s.

Let D be a non empty set, letf1 be a finite sequence of elements ofD, and letf2 be a non empty
finite sequence of elements ofD. Note thatf1 a f2 is non empty andf2 a f1 is non empty.

Next we state three propositions:

(4) Let f1, f2 be finite sequences of elements ofE2
T. Suppose that 2≤ len f1 and 2≤ len f2 and

f1 is special andf2 is special and for everyn such thatn∈ dom f1 andn+1∈ dom f1 holds
( f1)n 6= ( f1)n+1 and for everyn such thatn∈ dom f2 andn+1∈ dom f2 holds( f2)n 6= ( f2)n+1

and X-coordinate( f1) lies between(X-coordinate( f1))(1) and (X-coordinate( f1))(len f1)
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and X-coordinate( f2) lies between(X-coordinate( f1))(1) and (X-coordinate( f1))(len f1)
andY-coordinate( f1) lies between(Y-coordinate( f2))(1) and(Y-coordinate( f2))(len f2) and
Y-coordinate( f2) lies between(Y-coordinate( f2))(1) and(Y-coordinate( f2))(len f2). Then
L̃( f1) meetsL̃( f2).

(5) Let f1, f2 be finite sequences of elements ofE2
T. Suppose thatf1 is one-to-one and spe-

cial and 2≤ len f1 and f2 is one-to-one and special and 2≤ len f2 andX-coordinate( f1) lies
between(X-coordinate( f1))(1) and(X-coordinate( f1))(len f1) andX-coordinate( f2) lies be-
tween(X-coordinate( f1))(1) and (X-coordinate( f1))(len f1) and Y-coordinate( f1) lies be-
tween(Y-coordinate( f2))(1) and (Y-coordinate( f2))(len f2) and Y-coordinate( f2) lies be-
tween(Y-coordinate( f2))(1) and(Y-coordinate( f2))(len f2). ThenL̃( f1) meetsL̃( f2).

(8)1 Let givenP1, P2, p1, p2, q1, q2. Suppose that

(i) P1 is a special polygonal arc joiningp1 andq1,

(ii) P2 is a special polygonal arc joiningp2 andq2,

(iii) for every p such thatp∈ P1∪P2 holds(p1)1≤ p1 andp1≤ (q1)1, and

(iv) for every p such thatp∈ P1∪P2 holds(p2)2≤ p2 andp2≤ (q2)2.

ThenP1 meetsP2.

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.
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1 The propositions (6) and (7) have been removed.
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