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𝐵4

𝐵1

• 𝐵0 , … , 𝐵𝑘−1

• 𝑓𝑖 𝐵𝑖

• 𝑙 𝑖 𝐵𝑖

𝐵2



𝐵𝑖+1 , … , 𝐵𝑘−1

𝑘

𝑂𝑖 (𝑣 𝑖 ,𝑗 , 𝑣 𝑖 ,𝑧 )

𝑓𝑖 = 𝑣 𝑖 ,𝑗 𝑙 𝑖 = 𝑣 𝑖 ,𝑧

• 𝑂𝑖 𝑣 𝑖 ,𝑗 , 𝑣 𝑖 ,𝑧 = 𝑂𝑖+1 𝑣 𝑖+1,𝑗 ′ , 𝑣 𝑖+1,𝑧 ′ + ൝
0, if 𝑣 𝑖+1,𝑗 ′ = 𝑣 𝑖 ,𝑧
1, if 𝑣 𝑖+1,𝑗 ′ ≠ 𝑣 𝑖 ,𝑧

𝑓𝑖+1 𝑙 𝑖+1𝑓𝑖 𝑙 𝑖
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𝐵𝑖

𝐵𝑖+1

𝑙 𝑖+1
𝑓𝑖+1

𝑓𝑖 = 𝑣 𝑖 , 𝑗

𝑙 𝑖 = 𝑣 𝑖 ,𝑧



• 𝑂𝑖 𝑣 𝑖 ,𝑗 , 𝑣 𝑖 ,𝑧 = 𝑂𝑖+1 𝑣 𝑖+1,𝑗 ′ , 𝑣 𝑖+1,𝑧 ′ + ൝
0, if 𝑣 𝑖+1,𝑗 ′ = 𝑣 𝑖 ,𝑧
1, if 𝑣 𝑖+1,𝑗 ′ ≠ 𝑣 𝑖 ,𝑧

• 𝜒opt = min
𝑣0,𝑗 ,𝑣0,𝑧∈𝐵0

𝑂0(𝑣0,𝑗 , 𝑣0,𝑧 )

O(𝑚3)

𝐵𝑖+1
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𝐵𝑖

𝐵𝑖+1

𝑙 𝑖+1
𝑓𝑖+1

𝑓𝑖 = 𝑣 𝑖 , 𝑗

𝑙 𝑖 = 𝑣 𝑖 ,𝑧 𝐵𝑖+1 , … , 𝐵𝑘−1

𝑘

𝑂𝑖 (𝑣 𝑖 ,𝑗 , 𝑣 𝑖 ,𝑧 )

𝑓𝑖 = 𝑣 𝑖 ,𝑗 𝑙 𝑖 = 𝑣 𝑖 ,𝑧
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1,2 , 1,4 , 2,3 , 2,5 , 3,4 , (4,5)
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1,2 , 2,3 , 2,5 , 3,4

1,4 , (4,5)
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1,2 , 2,3 , 2,5 , 3,4

1,2
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1,2 , 2,3 , 2,5 , 3,4

1,2
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2,3 , 2,5 , 3,4
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2,3 , 2,5 , 3,4
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2,5 , 3,4

2,3
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2,5 , 3,4

2,5
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3,4

2,5
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