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The articles([15],[[5],[[1/7],[18],[[2], [1R2],[[14],[[1], 147, [13], [18], 9], 18], 6], (1], [10], [11], and
[16] provide the notation and terminology for this paper.

For simplicity, we adopt the following conventioq:denotes a point of_% i,i1,12, |, J1, j2, K
denote natural numbers,s denote real numbers, a@ldenotes a matrix ovet?2.

Next we state the proposition

(1) LetM be a tabular finite sequence and givep If (i, j) € the indices oM, then 1< i and
i <lenM and 1< j andj < widthM.

Let G be a matrix overE2 and let us consider The functor vstrigG,i) yields a subset of?
and is defined by:

{[r,9: (Go(i,1))1<r AT <(Go(i+1,1))1}, if1 <iandi <lenG,
(Def. 1) vstrigG,i) =< {[r,9:(Go(i,1))1 <r}, if i >lenG,
{ {[r,9:r <(Go(i+1,1))1}, otherwise.

The functor hstripG, i) yielding a subset of2 is defined by:

{[r,g: (Go(L,i))2<s A s<(Go(l,i+1)),}, if1 <iandi <widthG,
(Def. 2) hstrigG,i) = { {[r,g: (Go(L,i))2 < s}, if | > widthG,
{[r,8] :s<(Go(1,i+1))2}, otherwise.

The following propositions are true:

(2) If Gis columnY-constant and K j and j < widthG and 1< i andi < lenG, then
(GO (Ia J))Z = (GO (17 J))2

(3) IfGislineX-constantand ¥ j andj <widthGand 1<iandi <lenG, then(Go (i, j))1=
(Go(i,1))1.

(4) If GiscolumnX-increasing and X j andj <widthGand 1<i; andi; < iz andi; <lenG,
then(Go (i1, ]))1 < (Go (iz, j))1-

(5) IfGislineY-increasing and X j; andji < jo andj, < widthG and 1< i andi < lenG,
then(Go (i, j1))2 < (Go (i, j2))2-

(6) If Gis columnY-constant and K j and j < widthG and 1< i andi < lenG, then
hstrip(G, j) = {[r,s]: (Go(i,]))2<s A s<(Go(i,j+1))2}.
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(7) If G is non empty yielding and columiY-constant and K i andi < lenG, then
hstrip(G, widthG) = {[r,9 : (Go (i,widthG)), < s}.

(8) If G is non empty yielding and columiY-constant and K i andi < lenG, then
hstrip(G,0) = {[r,5 : s< (Go(i,1))2}.

(9) IfGislineX-constantand X iandi <lenGand 1< j andj < widthG, then vstrigG,i) =
{Ing:(Go(i,i))asr Ar=<(Go(i+1]))}.

(10) If G is non empty yielding and lineX-constant and X j and j < widthG, then
vstrip(G,lenG) = {[r,g] : (Go(lenG, j))1 <r}.

(11) If G is non empty yielding and lineX-constant and X j and j < widthG, then
vstrip(G,0) = {[r,s] : 1 < (Go (L, ]))1}-

Let G be a matrix overE% and let us consider j. The functor cellG, i, j) yields a subset 0E$
and is defined as follows:

(Def. 3) cellG,i, j) = vstrip(G,i) Nhstrip(G, j).
Let ;1 be a finite sequence of elementsE,ﬁ. We say that; is s.c.c. if and only if:

(Def. 4) Foralli, j suchthai+1 < j buti > 1 andj < lenly or j+1 < lenl; holds£(l4,i) misses
L(lla J)

Let I, be a non empty finite sequence of element&4f We say that; is standard if and only
if:

(Def. 5) 11 is a sequence which elements belong to the Go-boalrd of

Let us observe that there exists a non empty finite sequence of elemeﬂiswﬁich is hon
constant, special, unfolded, circular, s.c.c., and standard.
Next we state two propositions:

(12) Letf be a non empty finite sequence of element&pandn be a natural number. Suppose

n e domf. Then there exist j such tha{i, j) € the indices of the Go-board dfand f, = the
Go-board off o (i, j).

(13) Letf be a standard non empty finite sequence of elemerif$ ahdn be a natural number.
Supposen € domf andn+1 € domf. Letm, k, i, j be natural numbers. Suppose that

(i) {m, k) € the indices of the Go-board df
(i) (i, j) € the indices of the Go-board df
(i)  fy =the Go-board of o (m k), and
(iv)  fnp1 =the Go-board of o (i, j).
Thenjm—i|+k—j| =1
A special circular sequence is a special unfolded circular s.c.c. non empty finite sequence of
elements of£2.

In the sequef denotes a standard special circular sequence.

Let us considelf, k. Let us assume that<4 k andk+ 1 < lenf. The functor rightcellf, k)
yields a subset OfJ% and is defined by the condition (Def. 6).

(Def. 6) Letiq, j1,i2, j2 be natural numbers. Suppose that
() (i1, J1) € the indices of the Go-board df
(i)  (i2, j2) € the indices of the Go-board df
(i)  fx =the Go-board of o (i1, j1), and
(iv)  fkr1 =the Go-board of o (i, j2).
Then



DECOMPOSING A GGBOARD INTO CELLS 3

(v) ip=izandj;+ 1= j,and rightcel(f,k) = cell(the Go-board of, i1, j1), or

) (
(vi) i1+1=izandj; = j, andrightcel(f, k) = cell(the Go-board of, i, j; —'1), or
) (
(

(viii) ip=i2andj; = j2+ 1 and rightcell f,k) = cell(the Go-board of , i1 —'1, j2).

(viiy ip=i2+21andj; = jp and rightcel( f,k) = cell(the Go-board of, iy, j2), or

The functor leftcel(f, k) yields a subset o£2 and is defined by the condition (Def. 7).

(Def. 7) Letiq, j1,i2, j2 be natural numbers. Suppose that
() (i1, Jj1) € the indices of the Go-board df
(i) (i2, j2) € the indices of the Go-board df
(i) fx =the Go-board off o (iy, j1), and
(iv)  fkr1 =the Go-board of o (i, j2).

Then
(v) i1=ipandji1+1= j,and leftcell f,k) = cell(the Go-board of, i; —'1, j;), or
(viy i1+1l=iyandj; = j and leftcel(f, k) = cell(the Go-board of, i1, j1), or
(vii) ip=i2+1andj; = j, and leftcel( f,k) = cell(the Go-board of, i,, j»—' 1), or
(viii) i1 =Iipandj1 = jo+ 1 and leftcel( f,k) = cell(the Go-board of, i1, j»).

Next we state a number of propositions:

(14) Suppos& is non empty yielding, lin&-constant, and columX-increasing and < lenG
and 1< jandj < widthG. ThenL(Go (i+1,),Go(i+1,j+1)) C vstrip(G,i).

(15) Suppose that
(i) Gis non empty yielding, lin&X-constant, and columX-increasing,

(i) 1<i,
(i) i<lengG,
(iv) 1<j,and

(V) j<widthG.
ThenL(Go (i, j),Go(i,j+1)) C vstrip(G,i).
(16) Supposes is non empty yielding, columriY-constant, and liné/-increasing andj <
widthG and 1< i andi < lenG. ThenL(Go (i, j+1),Go(i+1, j+1)) C hstrip(G, j).
(17) Suppose that
(i) Gis non empty yielding, columi-constant, and lin& -increasing,
(i) 1<j,
(i) j <widthG,
(iv) 1<i,and
(v) i<lenG.
ThenL(Go(i,]),Go(i+1,])) Chstrip(G, j).

(18) Supposé&s is columnY -constant and lin&'-increasing and X i andi < lenG and 1< j
andj+1 <widthG. Then£(Go (i, ]),Go(i,j+1)) C hstrip(G, j).

(19) For every Go-boaré such thati < lenG and 1< j and j < widthG holds L(Go (i +
1,}),Go(i+1,j+1)) Ccell(G,i, ).

(20) For every Go-boar® such that 1< i andi < lenG and 1< j and j < widthG holds
L(Go(i,]),Go(i,j+1)) S cel(G,i, ).
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(21) Suppos&is line X-constant and columX-increasing and ¥ j andj <widthGand 1<i
andi+1<lenG. ThenL(Go (i, j),Go(i+1,j)) Cvstrip(G,i).

(22) For every Go-boar such thatj < widthG and 1<i andi < lenG holds L(Go (i, ] +
1),Go(i+1,j+1)) Ccel(G,i,]).

(23) For every Go-boar such that 1< i andi < lenG and 1< j and j < widthG holds
L(Go(i,]),Go(i+1,])) CcellG,i,j).

(24) Supposés is non empty yielding, lineX-constant, and columK-increasing and+ 1 <
lenG. Then vstrigG,i) Nvstrip(G,i +1) = {q: 1 = (Go (i+1,1))1}.

(25) Supposé& is non empty yielding, columiY-constant, and lin& -increasing and + 1 <
widthG. Then hstrigG, j) Nhstrip(G, j+1) = {g: gz = (Go (1, j+1))2}.

(26) For every Go-boar6 such that < lenG and 1< j and j < widthG holds cel[G,i, j) N
cel(G,i+1,j) = L(Go(i4+1,)),Go(i+1j+1)).

(27) For every Go-boar@ such thatj < widthG and 1< i andi < lenG holds cel(G,i, j) N
cell(G,i,j+1)= L(Go(i,j+1),Go(i+1,j+1)).
(28) Suppose that
i 1<k
(i) k+1<lenf,
(i)  (i+1,j) € the indices of the Go-board df
(iv) (i+1,j+1) e theindices of the Go-board df
(v) fx=the Go-boardof o (i+1,j), and
(vi) fiky1=the Go-boardof o (i+1,j+1).
Then leftcel( f, k) = cell(the Go-board off, i, j) and rightcel( f,k) = cell(the Go-board of
f,i+1]).
(29) Suppose that
i 1<k
(i) k+1<lenf,
(i) (i, j+1) € the indices of the Go-board df
(iv) (i+1,j+1) e theindices of the Go-board df
(v) fx=the Go-board of o (i, j + 1), and
(vi) fxr1 =the Go-boardof o (i+1,j+1).
Then leftcel( f, k) = cell(the Go-board of, i, j + 1) and rightcel( f,k) = cell(the Go-board
of f,1i,j).
(30) Suppose that
i 1<k
(i) k+1<lenf,
(i) (i, j+1) € the indices of the Go-board df
(iv) (i+1, j+1) € the indices of the Go-board df
(v) fx=the Go-board of o(i+1,j+1),and
(vi) fyr1 =the Go-board off o (i, j +1).

Then leftcel( f,k) = cell(the Go-board off, i, j) and rightcel( f,k) = cell(the Go-board of
fi,j+1).
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Suppose that

1<Kk,

k+1<lenf,

(i+1, j+1) € the indices of the Go-board df
(i+1, j) € the indices of the Go-board df

fx = the Go-board of o (i+ 1, j+ 1), and

fyr1 = the Go-board of o (i+1, j).

Then leftcel( f, k) = cell(the Go-board of, i + 1, j) and rightcel( f,k) = cell(the Go-board
of f,i,]).

(32) If1<kandk+1<lenf,then leftcel( f,k)nrightcell( f,k) = L(f,K).
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