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» The elements of simplicial complex K are called faces.
» Faces of dimension 0 are called vertices (0-simplex):
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Figure: Simplices complex K, (T2x3) presented in Sage 9.0
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» Proof: Let us consider placements of 1 x mshapeson 1 x n
square torus grid. We will consider two case.

1. Placement of kK + 1 1 x m I-minoes on the square torus grid
without overlapping.
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Theorem
f—vector of simplicial complex K, (T1xr) is given by

n+ (1 m)km) N (n(m1)(k+1)>.

(ki (1) = ("0 o

» Proof: Let us consider placements of 1 x mshapeson 1 x n
square torus grid. We will consider two case.

1. Placement of kK + 1 1 x m I-minoes on the square torus grid
without overlapping.

B EEEEEEEE

m
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» Every placement of k + 1 1 x m polyominoes on the square torus
grid yields to a k + 2-tuple of nonegative integers
(ai, ao, ..., aks2) satisfying (1),
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» Every placement of k + 1 1 x m polyominoes on the square torus
grid yields to a k + 2-tuple of nonegative integers
(ai, ao, ..., aks2) satisfying (1),

» where a; is the number of noncovered cells between ith and
(i + 1)th shape as seen from the left to the right.
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» Every placement of k + 1 1 x m polyominoes on the square torus
grid yields to a k + 2-tuple of nonegative integers
(ai, ao, ..., aks2) satisfying (1),

» where a; is the number of noncovered cells between jth and
(i + 1)th shape as seen from the left to the right.

» Also, any k + 2-tuple of nonegative integers such that

ai+a+as+..+ak2=n—mk—m, (1)

defines a placement of k + 1 1 x m I-minoes on the board
without overlapping.
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» Every placement of k + 1 1 x m polyominoes on the square torus
grid yields to a k + 2-tuple of nonegative integers
(ai, ao, ..., aks2) satisfying (1),

» where a; is the number of noncovered cells between ith and
(i + 1)th shape as seen from the left to the right.

» Also, any k + 2-tuple of nonegative integers such that
ai+a+as+..+ak2=n—mk—m, (1)

defines a placement of k + 1 1 x m I-minoes on the board
without overlapping.

» Indeed, the number of k-simplices of is equal to the number of
nonegative integer solutions of the equation (1) so

<n—(mk—+11(k+1)).
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2. Placement of kK +1 1 x m |-minoes on the square torus gri®hwith
overlapping.
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2. Placement of k +1 1 x m |-minoes on the square torus gri Wi’th,

overlapping.
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» We can do that on m — 1 different ways
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» We can do that on m — 1 different ways

» So we need consider only puting k polyominoes shapes 1 x non
the square torus grid of dimension 1 x (n— m)
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» We can do that on m — 1 different ways

» So we need consider only puting k polyominoes shapes 1 x non
the square torus grid of dimension 1 x (n— m)

» That is satisfeid

ai+a+as+..+a2=n—mk—m, (2)
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» We can do that on m — 1 different ways

» So we need consider only puting k polyominoes shapes 1 x non
the square torus grid of dimension 1 x (n— m)

» That is satisfeid

ai+a+as+..+a2=n—mk—m, (2)

» Analoguous like in the first case, we obtained the number of
k-simplices of is equal to the number of nonegative integer
solutions of the equation (2) so

(n +(1 —km)k - m).
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(K (T1xn)) = (m1)<”+(‘m)km)+<n(mk+11(k+1))_

Edin Lidan Simplicial complex of polyomino type tilings Kp(To y ) Zagreb, 23.9.2022.



Join of simplicial complex
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Join of simplicial complex

Definition

Let K and L be simplicial complex with vertices S and S’, where S

and S’ are mutually disjoint. Simplicial complex
KxL={AUB:AeK,Bel}

we call join complexes K and L.
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Join of simplicial complex

Definition

Let K and L be simplicial complex with vertices S and S’, where S

and S’ are mutually disjoint. Simplicial complex
Kx«L={AUB:AeK,Be L}

we call join complexes K and L.

Proposition
Let K and L be simplicial complex. Then it is valid

f(K + L) = f(K) = f(L).
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Theorem
f—vector of simplicial complex Ki,(T2xn) is given by

()

fi(Ki,(T2xn))

=

n—j—2\/n—k+j—
2
Z( J ( k—j+2 )

k
n—j— n—k+/+3
2 () O
]O

<n /—2><n—k+1+3)
e j+1 k—j+2 )
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» Example: f(K,(T23)) = (12,33, 14).
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» Example: f(K,(T23)) = (12,33, 14).
» for some other n
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» Example: f(K,(T23)) = (12,33, 14).
» for some other n

Table: Review f—vector simplicial complex K, (T2x ) for some concrete value

of n
n fo f1 f2 f3 f4
3 12 33 14
4 16 76 112 36
5 20 136 371 376 102
Edin Lidan
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» Example: f(K,(T23)) = (12,33, 14).
» for some other n

Table: Review f—vector simplicial complex K, (T2x ) for some concrete value

of n
n fo f1 f2 f3 f4
3 12 33 14
4 16 76 112 36
5 20 136 371 376 102
Proposition

fo(Taxn) = 4n,
f1(T2xn) = 8n° —13n.
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Other properties of simplicial complex

of polyomino type tilings
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Other properties of simplicial complex

of polyomino type tilings

» Pure simplicial complex of simplicial polyomino type tilings
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Other properties of simplicial complex

of polyomino type tilings

» Pure simplicial complex of simplicial polyomino type tilings
» Balanced simplicial complex of polyomino type tilings
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Other properties of simplicial complex

of polyomino type tilings

» Pure simplicial complex of simplicial polyomino type tilings

» Balanced simplicial complex of polyomino type tilings

» Cohen-Macualay properties of simplicial complex of polyomino
type tilings
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Other properties of simplicial complex

of polyomino type tilings

v

Pure simplicial complex of simplicial polyomino type tilings
Balanced simplicial complex of polyomino type tilings
Cohen-Macualay properties of simplicial complex of polyomino
type tilings

Connectivity of simplicial complex of polyomino type tilings

v

v

v
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Other properties of simplicial complex

of polyomino type tilings

v

Pure simplicial complex of simplicial polyomino type tilings
Balanced simplicial complex of polyomino type tilings
Cohen-Macualay properties of simplicial complex of polyomino
type tilings

Connectivity of simplicial complex of polyomino type tilings
Homotopy of simplicial complex of polyomino type tilings

v

v

v

v
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Thank you for your attention.
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