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h-lf

H

A1B
h-lfh-lf h-lf

B
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A
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B

B

C
h-lfh-lf

B

C
D

h-ov
h-lf

h-lf
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C

B

x(H) = 0
y(H) = 0

width(S) = width(H)
height(S) = height(H)

x(B) = x(A)
y(B) = y(A)
x(A) = x(H)+width(B)
y(A) = y(H)

width(H) = width(B)+width(A)
height(H) = max( height(B), height(A))

x(B) = x(A0)
y(B) = y(A0)
x(A1) = x(A0)+width(B)
y(A1) = y(A0)

width(A0) = width(B)+width(A1)
height(A0) = max( height(B), height(A1))

x(B) = x(A)
y(B) = y(A)

width(A) = width(B)
height(A) = height(B)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) = max(width(D) ,width(B))
height(C) = height(D)+height(B)

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) 
= max(width(D) ,width(B))

height(C) = height(D)+height(B)

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) 
= max(width(D) ,width(B))

height(C) = height(D)+height(B)

Productions and Semantic Rules for Tessellation Forms  (Horizontal Derivation 1)
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ne

h-lf
h-lf

ne

C

B

Cell

hf-lfh-lf

D

Cell
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C
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Cell
x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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Productions and Semantic Rules for Tessellation Forms  (Horizontal Derivation 2)
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Cell

h-ov

h-ov

B

h-lf

h-lf h-lf
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C

B

Cell
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C
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Cell
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Cell

hf-lfh-lf

hf-ov

B

D

Cell
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h-ov
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Cell

Cell

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) 
= max(width(D) ,width(B))

height(C) = height(D)+height(B)

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) 
= max(width(D) ,width(B))

height(C) = height(D)+height(B)

C
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h-lf h-lf

B

D

h-ov
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h-lf
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C
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Cell

Cell

x(D) = x(C)
y(D) = y(C)
x(B) = x(C)
y(B) = y(C)+height(D)

width(C) 
= max(width(D) ,width(B))

height(C) = height(D)+height(B)

h-ov

D

C

Cell
h-ov

h-lf h-lf C

hf-ov

C

D

Cell
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h-lf h-lf

Cell

h-lfh-lf

h-ov

C

C h-ov

h-lf h-lf

Cell

Cell
D

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

2



Productions and Semantic Rules for Tessellation Forms  (Horizontal Derivation 3)
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C
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h-ov

h-lf h-lf

Cell

Cell

x(C) = x(D)
y(C) = y(D)

width(D) = width(C)
height(D) = height(C)

C

h-lf h-lf C

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

D

hf-lfh-lf

D

Cell
Ch-lf h-lfCell

D

Cell

h-lf h-lf C

h-lfh-lf

C

Ch-lf h-lfCell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

h-lfh-lf

C

Cell

hf-lfh-lf

D

Cell
Cell

D
x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

S
x(Cell) = 0
y(Cell) = 0

width(S) = WIDTH_cell
height(S) = HEIGHT_cell

Cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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S

V

x(B) = x(A0)
y(B) = y(A0)
x(A1) = x(A0)
y(A1) = y(A0) + height(B)

width(A0) = max( width(B), width(A1))
height(A0) = height(B) + height(A1)

x(B) = x(V)
y(B) = y(V)
x(A) = x(V)
y(A) = y(V) + height(B)

width(V) = max( width(B), width(A))
height(V) = height(B) + height(A)

x(B) = x(A)
y(B) = y(A)

width(A) = width(B)
height(A) = height(B)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)

x(C) = x(B)
y(C) = y(B)

width(B) = width(A)
height(B) = height(A)
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V
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A
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B
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B
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B
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C
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C
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v-ov
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B

C

B

v-ov

A0

A1

v-ov

v-ov
B

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

Productions and Semantic Rules for Tessellation Forms  (Vertical Derivation 1)
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D
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C

B

Cell
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B

D

Cell

v-ov

v-lf v-lf

Cell

B

C
v-ov
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C

x(V) = 0
y(V) = 0

width(S) = width(V)
height(S) = height(V)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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Productions and Semantic Rules for Tessellation Forms  (Vertical Derivation 2)

C

C
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BD
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C
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Cell
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D

Cell

C

v-lf v-lfCell
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C
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B

Cell

Cell
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B

D

Cell
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C
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Cell

v-ov

v-ov

Cell

vf-lfv-lf

vf-ov

B

D

Cell

v-ov

v-lf v-lf

Cell

Cell

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

x(C) = x(B)
y(C) = y(B)

width(B) = width(C)
height(B) = height(C)

BD
v-lfv-lf v-lf

C

v-ov

v-ov

sw

v-ov

v-ov

v-ov

sw
B

C

Cell

Cell

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

x(D) = x(C)
y(D) = y(C)
x(B) = x(C) + width(D)
y(B) = y(C)

width(C) = width(D) + width(B)
height(C) = max( height(D), height(B) )

v-lfv-lf

C

D

v-ov

v-ov

Cell

C

vf-lfv-lf

D

v-ov

v-ov

Cell

C

Cell

v-lfv-lf

v-ov

C v-ov

D

Cell

v-ov

v-ov

Cell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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Productions and Semantic Rules for Tessellation Forms (Vertical Derivation 3)

vf-lfv-lf

vf-ov

D

Cell

v-ov

Cell

Cell

vf-lfv-lf
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D

Cell

v-ov

C

Cell

v-ov

v-ov

Cell

v-lfv-lf

v-ov

C v-ov

Cell

Cell
D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

C

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)v-ov

v-ov

C

D

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

Cell

v-ov

v-ov

C

D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

v-ov

C v-ov

v-ov

v-ov

C

Cell

vf-ov

D

Cell

v-ov

v-ov

v-ov

C

Cell

D

x(D) = x(C)
y(D) = y(C)

width(C) = width(D)
height(C) = height(D)

v-ov

C v-ov

Cell

vf-ov

D

Cell

v-ov

Cell

D

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell

x(Cell) = x(D)
y(Cell) = y(D)

width(D) = WIDTH_cell
height(D) = HEIGHT_cell
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