ECTURE ||

minimum perimeter tilings of the unit square by rectangles



FINIMUM PERIMETER TILING OF FEi
UNIT SQUARE INTO RECTANGLES

Input: n areas @ = ay, . .., Gy such that 2 e =1
Output: n rectangles 7 = 71,...,Tn of matching area that

tile the unit square
Goal: find the tiling that has minimum total half-perimeter

half-perimeter = | /22 == [/ 2= Ey ass:
=4 1/2

/6 /12
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PIDEAANG MARKET CAP AND CHANGE IN SEIARESRRIES
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S@NSITRAINT THE PROBLEM: COLUMN-BASED PARIRSNESH RS
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;




[Fal) L) /6 Fais o)

al a2 as d4 ds

COLUMNS
o

T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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aj a2 a3 d4 d5s
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;
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T'|¢]|j] = half-perimeter of an optimal partitioning of a
rectangle with area >, _, ax into j rectangles
with areas a; ... a;




COLUMNS

B 2 e e
al a2 a3 d4 d5
.08 | .33 DEG DS 6.0
2.16
R sl
d3 a?




[Fal) L) /6 Faisi o) |

aj a2 as d4 ds
| .08 B3 2.0 e 6.0
Y 2.16
AT
@
)
4
>

T(i, j] = ming (1 +( N arx (G =3 +Tli-1,5)



COLUMNS

T(i, 5] =miny(1+( Y axx(G—4))+Tl—-1,5])
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L L /6 | /4 Y4l
al d2 a3 d4 ds

[Ses 0| 13301 2[0] | 33301 el

) 206017 2512 | 3.16[2] | 433 [3]
Z
b 3 333[2] | 375[3] | 458 [4
S

4 458[3]  5.16[4

5 6 [4]

T(i, j] = ming (1 +( N arx (G =3 +Tli-1,5)
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Al
dl

.08 [0]

L /6 | /4 Y1l
a2 a3 d4 d5

133[0] | 2[0] |333[0]| 6[0]
2.16 17| 25[2] | 3.16 [2] | 4.33 [3]
3.33[2] | 3.75[3] | 458 [4]

458 [3]  5.16 [4]

6 [4]

PARTITION = [3]



COLUMNS

) /6 /4 S
a0 al a2 a3 a4
0 .08 .33 2 58e 6
| 2.16[0] | 25717 | 3.16[1] | 433 [2]
2 333[1] | 3.75[2] | 458 [3]
3 458[2]  5.16[3]
4 6 [3]
0-based Implementation: PARTITION = 55
SLICES = A[0:3], A[3:5]




Given N areas AREAS and a partition PART produce N
rectangles corresponding to the partition of the areas



