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Pair representation 𝒛 Updating  𝒛𝐢𝐣 using 
info. from outgoing edges 

𝑧!" ≠ 𝑧"!

Pair representations 
are directional

𝑧!#!

How do 𝒊 and 𝐣 tokens 
relate to each 𝒌 token ? 

𝑑!" < 𝑑!#! + 𝑑"#!

𝑑!" < 𝑑!#" + 𝑑"#"

𝑑!" <' 𝑑!#" + 𝑑"#"
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How does each 𝒌 token 
relate to 𝒊 and 𝐣 tokens ? 

Updating  𝒛𝐢𝐣 using 
info. from incoming edges 
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𝑑 ∈ [1, 𝑁$%&'()]

𝑑!" < 𝑑#!! + 𝑑#!"

𝑑!" < 𝑑#"! + 𝑑#""

𝑑!" <' 𝑑#"! + 𝑑#""
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