




ℳ = 𝑄, 𝐼, 𝑂, 𝑞0, 𝛿, 𝜆

𝑞0 ∈ 𝑄

𝛿: 𝑄 × 𝐼 → 𝑄

𝜆 ∶ 𝑄 × 𝐼 → 𝑂

Cℳ: 𝐼⋆ → 𝑂⋆

𝐶ℳ 𝑢 ≔ 𝜆∗ 𝑞0, 𝑢 .

𝛿∗: 𝑄 × 𝐼⋆ → 𝑄
𝛿∗ 𝑞, 𝜀 ≔ 𝑞
𝛿∗ 𝑞, 𝑎𝑢 ≔ 𝛿∗(𝛿 𝑞, 𝑎 , 𝑢)

𝜆∗: 𝑄 × 𝐼⋆ → 𝑂⋆

𝜆∗ 𝑞, 𝜀 ≔ 𝜀
𝜆∗ 𝑞, 𝑎𝑢 ≔ 𝜆 𝑞, 𝑎 𝜆∗ 𝛿 𝑞, 𝑎 , 𝑢



0 1 𝑛 − 1 𝑛

€𝑘 ↦ 𝑘

€𝑘 ↦ min 𝑘,𝑛 𝑘−𝑛



𝛿 =
𝛿 =
𝛿 =
𝛿 =

𝜆 =
𝜆 =
𝜆 =
𝜆 =

𝑄 = , 𝐼 = { } 𝑂 = { } 𝑞0 =



𝓂 ∶ 𝐼⋆ → 𝑂⋆

• 𝑀𝑄(𝑤) 𝑤 ∈ 𝐼⋆ 𝓂(𝑤)
• 𝐸𝑄(ℋ) ℋ ∀𝑢 ∈ 𝐼⋆,𝓂 𝑢 = 𝐶ℋ(𝑢)

𝑢0 ∈ 𝐼
⋆ 𝓂 𝑢 ≠ 𝐶ℋ(𝑢)

𝓂
𝓂

𝓂 𝑤 = ?

𝐶ℋ ≈ 𝓂 ?

𝑣 = 𝓂(𝑤) ∈ 𝑂⋆

𝑢 ∈ 𝐼⋆



𝒯 = (𝑆, 𝐸, 𝑡)

• 𝑆
∀𝑢, 𝑣 ∈ 𝐼⋆, 𝑢 ⋅ 𝑣 ∈ 𝑆 ⇒ 𝑢 ∈ 𝑆.

• 𝐸 ≠ ε
∀𝑢, 𝑣 ∈ 𝐼⋆, 𝑢 ⋅ 𝑣 ∈ 𝐸 𝑣 ≠ 𝜀 ⇒ 𝑣 ∈ 𝐸.

• 𝑡 ∶ 𝑆 ∪ 𝑆 ⋅ 𝐼 → 𝐸 → 𝑂 𝑢
𝑣
𝑢 ⋅ 𝑣

∀𝑢 ∈ 𝑆 ∪ 𝑆 ⋅ 𝐼 , ∀𝑣 ∈ 𝐸, 𝑡 𝑢 𝑣 = 𝑎 ⇔ ∃𝑤,𝓂 𝑢 ⋅ 𝑣 = 𝑤𝑎.

∀𝑢 ∈ 𝑆, ∀𝑎 ∈ 𝐼, ∃𝑣 ∈ 𝑆 ∶ 𝑡 𝑢 ⋅ 𝑎 = 𝑡(𝑣)

∀𝑢, 𝑣 ∈ 𝑆, 𝑡 𝑢 = 𝑡 𝑣 ⇒ ∀𝑎 ∈ 𝐼, 𝑡 𝑢 ⋅ 𝑎 = 𝑡(𝑣 ⋅ 𝑎)

𝜀 𝐼



𝒯 = (𝑆, 𝐸, 𝑡)
ℳ𝒯 = 𝑄, 𝐼, 𝑂, 𝑞0, 𝛿, 𝜆

• 𝑄 = 𝑡(𝑢) 𝑢 ∈ 𝑆

• 𝑞0 = 𝑡 𝜀

• ∀𝑢 ∈ 𝑆, ∀𝑎 ∈ 𝐼, 𝛿 𝑡 𝑢 , 𝑎 = 𝑡(𝑢 ⋅ 𝑎)

• ∀𝑢 ∈ 𝑆, ∀𝑎 ∈ 𝐼, 𝜆 𝑡 𝑢 , 𝑎 = 𝑡(𝑢)(𝑎)

𝒯 = (𝑆, 𝐸, 𝑡)
∀𝑢 ∈ 𝑆, ∀𝑣 ∈ 𝐸 , 𝜆ℳ𝒯

∗ 𝑢 ⋅ 𝑣 = 𝓂(𝑢 ⋅ 𝑣)
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