
A proposal of distributed algorithm to reconstruct 
a robust network by self-healing
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𝑞: 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑟𝑒𝑚𝑜𝑣𝑒𝑑 𝑛𝑜𝑑𝑒𝑠
𝑆 𝑞 : 𝑡ℎ𝑒 𝑠𝑖𝑧𝑒 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒𝑠𝑡 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑤ℎ𝑒𝑛 𝑡ℎ𝑒 𝑞 𝑛𝑜𝑑𝑒𝑠 𝑎𝑟𝑒 𝑟𝑒𝑚𝑜𝑣𝑒𝑑

𝑁: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 𝑖𝑛 𝑎 𝑛𝑒𝑡𝑤𝑜𝑟𝑘
𝑑𝑖𝑗: 𝑡ℎ𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠ℎ𝑜𝑟𝑡𝑒𝑠𝑡 𝑝𝑎𝑡ℎ 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑛𝑜𝑑𝑒𝑠 𝑖 𝑎𝑛𝑑 𝑗

※ 

α ∙

𝑖

~

𝑘𝑖 ; (𝑖 ∈ The set of removed nodes 、𝑘𝑖: Degree of node i)

(𝛼: The ratio of reusable links (0 < 𝛼 ≤ 1))

(𝑺𝒒 𝒒 ; [𝟎, 𝟏])

𝑺𝒒 𝒒 =
𝑺(𝒒)

𝟏 − 𝒒 𝑵

(𝑹; [ Τ𝟏 𝑵 , 𝟎. 𝟓])
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𝟏
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𝒒′=
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(𝑬; [𝟎, 𝟏])
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𝟏

𝑵(𝑵 − 𝟏)
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𝑵 𝟏

𝒅𝒊𝒋
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