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𝜎

𝜃 𝑒, 𝐺 = 𝑎𝑟𝑔𝑚𝑎𝑥𝑣∈𝑂 𝑐𝑜𝑢𝑛𝑡(𝑣, 𝑜𝑢𝑡𝑐𝑜𝑚𝑒 𝑒, 𝑢 |𝑢 ∈ 𝐺 )

𝜃 𝑒, 𝐺 =
1

𝐺
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𝑟𝑒𝑑 𝑏𝑙𝑢𝑒

𝜎
𝜎

𝑠𝑖𝑚𝑜𝑏𝑗

𝑠𝑖𝑚𝑜𝑏𝑗 𝑒, 𝐺1, 𝐺2 = 1 −
1

𝑠𝑐𝑎𝑙𝑒𝑆𝑖𝑧𝑒
𝜃 𝑒, 𝐺1 − 𝜃 𝑒, 𝐺2

𝑠𝑖𝑚𝑜𝑏𝑗 𝑒, 𝐺1, 𝐺2 = 𝛿𝜃 𝑒,𝐺1 𝜃 𝑒,𝐺2
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𝜑𝑐𝑜𝑛𝑠𝑒𝑛𝑡:

𝜑𝑐𝑜𝑛𝑠𝑒𝑛𝑡
σ

𝑖,𝑗 ∈𝛾𝐿 𝑈𝑔′ ×𝛾𝐿 𝑈𝑔′′
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|𝛾𝐿 𝑈𝑔′ |×|𝛾𝐿 𝑈𝑔′′ |

𝜑𝑐𝑜𝑛𝑠𝑒𝑛𝑡: 𝜑𝑑𝑖𝑠𝑠𝑒𝑛𝑡:
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(𝐆, 𝐃,⊓ , 𝜹)

𝐆

𝐃

⊓ ⊓

⊑ 𝒄 ⊑ 𝒅 ⟺ 𝒄 ⊓ 𝒅 = 𝒄

𝜹 𝜹:𝑮 → 𝑫
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• 𝑐 ⊓𝐻𝑀𝑇 𝑑 = max ∪𝑡∈𝑐↑ 𝑡 ∩∪𝑢∈𝑑↑ 𝑢

• 𝑚𝑎𝑥 𝑠 = 𝑡 ∈ 𝑠 ↓ 𝑡 − 𝑡 ∩ 𝑠 = ∅}

⊓𝑯𝑴𝑻
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𝑻

𝑇 ∶ 𝐻𝑖𝑒𝑟𝑎𝑟𝑐ℎ𝑦
𝑜𝑓 𝑡𝑎𝑔𝑠

𝐷 ,⨅ :  
𝐿𝑎𝑡𝑡𝑖𝑐𝑒

𝐷 , ⨅ :  
𝐿𝑎𝑡𝑡𝑖𝑐𝑒

DFS 
Enumeration
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• 𝑢𝑏(𝑝)

𝒑

• 𝒖𝒃 𝒑 < 𝝈𝝋

𝑝 𝑝′ ∈ 𝐷 𝑝 ⊏ 𝑝′}

•

•

•
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#ballots #deputies

#attr_description_deputies#attr_description_ballots
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#movies #deputies

#attr_description_users#attr_description_movies

#users
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