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The Pentagon Equation
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 Equations with one variable

 Gauge freedom

 Small solvable subsystems

 Unitarity

Finding solutions



Two parameters: 𝑝1, 𝑝2 ∈ {−1,+1}

𝑝1 = 1 𝑝1 = −1

The Solution



The Solution

https://github.com/R8monaW/H3Fsymbols
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(𝒟,≤)
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𝜙 𝑃 ∼ 𝜓 𝑄
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𝑓(𝑥)

𝑓 ∈ 𝑆1

∃ 𝐴𝑛 𝑥 ∈ 𝑇 𝐴𝑛 − 𝑓 ∞ → 0.

𝐴1(𝑥)



𝑓(𝑥) 𝐴2(𝑥)

𝑓 ∈ 𝑆1

∃ 𝐴𝑛 𝑥 ∈ 𝑇 𝐴𝑛 − 𝑓 ∞ → 0.



𝑓(𝑥) 𝐴3(𝑥)

𝑓 ∈ 𝑆1

∃ 𝐴𝑛 𝑥 ∈ 𝑇 𝐴𝑛 − 𝑓 ∞ → 0.
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𝑎 = 𝐴𝐶, 𝑏 = 𝐶−1𝐴−1𝐶





𝜇𝛼 ∈ ℬ ℋ
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𝛼 𝑧 ∈ 𝑆1

𝑃 ≡ (𝐼1, 𝐼2, … , 𝐼𝑛)

𝜙𝑃 𝑧 ≡
𝐼∈𝑃

I 𝑧 ∈ 𝐼 𝜆𝛼
log2(|𝐼|)𝜇𝐼

𝛼



(𝑥1, 𝑥2, … , 𝑥𝑛) 𝜶 =
𝛼1, 𝛼2, … , 𝛼𝑛 𝑃

𝑀𝑃
𝜶 𝑥1, 𝑥2, … , 𝑥𝑛 ≡ 𝜙𝑃

𝛼1 𝑥1 𝜙𝑃
𝛼2 𝑥2 ⋯𝜙𝑃

𝛼𝑛(𝑥𝑛)



𝐶𝜶 𝑥1, 𝑥2, … , 𝑥𝑛 ≡ lim
𝑃
〈Ω𝑃′|𝑀𝑃

𝜶(𝒙) |Ω𝑃′〉

𝑂(log(𝑛))



𝐶𝜶 𝑥1, 𝑥2, … , 𝑥𝑛 ≡ 〈Ω| 𝜙𝛼1 𝑥1 ⋯ 𝜙𝛼𝑛 𝑥𝑛 |Ω〉



𝐶 1

2
, 𝑥 ≡ lim

𝑃
𝜙𝑃
𝛼1 1

2
𝜙𝑃
𝛼2 𝑥



𝑥 𝑦

𝐶𝛼𝛽 𝑥, 𝑦 = c 𝛼, 𝛽, 𝛾 𝐷 𝑥, 𝑦 log 𝜆𝛼+log 𝜆𝛽−log 𝜆𝛾

𝐷(𝑥, 𝑦)



𝜙𝛼 𝑥 𝜙𝛽 𝑦 ∼ 𝑓𝛾
𝛼𝛽
𝐷 𝑥, 𝑦 ℎ𝛾−ℎ𝛼−ℎ𝛽 𝜙𝛾 𝑦




