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SCL(T): Simple Clause Learning modulo Theories

Input:

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

State:

𝐵 = {𝑎, 𝑏}

• Set of clauses: 

• Set of constants:

• Ground partial model assumption (Trail): 𝑀 = 𝑃 𝑎, 𝑏 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑏,

• Learned Clauses (not ground!): 𝑈 = { 𝐶4: 𝑥 ≥ 𝑦 ∧ 𝑥 ≤ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 }

• Conflict: (𝑀; 𝐶𝑖 ⋅ 𝜎)

Techniques:

• Model assumption build via Decisions & Propagations

• Conflicts resolved via Hierarchic Resolution

• Conflicting models blocked via learned clauses

Results:

• Derive empty clause

• 𝑀 corresponds to valid interpretation

• Need more constants
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SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

Decide:

𝑀 ⇒𝑆𝐶𝐿(𝑇) 𝑀, 𝐿 𝜎
𝑘+1, 𝛬𝜎

Provided:

• |𝐿| ∈ 𝑎𝑡𝑜𝑚𝑠(𝑁 ∪ 𝑈),
• |𝐾| ∈ 𝑎𝑡𝑜𝑚𝑠(𝑁 ∪ 𝑈) for all |𝐾| ∈ 𝛬,

• 𝜎 is grounding over 𝐵,

• 𝐿𝜎 is undefined in 𝑀,

• 𝑘 decisions in 𝑀,

• 𝛬𝜎 is satisfiable (⊤) under 𝑀, i.e.,

⊨𝑇 𝑎𝑑𝑖𝑓𝑓 𝐵 ∧ 𝑀 ∧ 𝛬𝜎

𝑃 𝑥, 𝑦 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎 ⇒ 𝑃(𝑎, 𝑎)

𝐵 = {𝑎}
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SCL(T) Example

𝑎 ≥ 𝑎 ∥ ¬𝑃 𝑎, 𝑎 ∨ 𝑄(𝑎)

⊥ ?

𝐶1 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎 :

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎},

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⊤

Propagate:

𝑀 ⇒𝑆𝐶𝐿(𝑇) 𝑀, 𝐿 𝜎
𝛬∥𝐶 , 𝛬𝜎

Provided:

• Theory constraint is satisfiable (⊤) 

under 𝑀, i.e.,

⊨𝑇 𝑎𝑑𝑖𝑓𝑓 𝐵 ∧ 𝑀 ∧ 𝛬𝜎
• One foreground literal 𝐿𝜎 is

undefined (?) in 𝑀
• All other foreground literals are

false (⊥) under 𝑀

𝑎 ≥ 𝑎,

𝐵 = {𝑎}
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SCL(T) Example

𝑎 ≤ 𝑎 ∥ ¬𝑃 𝑎, 𝑎 ∨ ¬𝑄(𝑎)

⊥ ⊥⊤

𝐶2 ⋅ 𝑢 ↦ 𝑎, 𝑣 ↦ 𝑎 :

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

Conflict:

𝑀 ⇒𝑆𝐶𝐿 𝑇 (𝑀; 𝛬 ∥ 𝐶 ⋅ 𝜎)
Provided:

• Theory constraint is satisfiable (⊤) 

under 𝑀, i.e.,

⊨𝑇 𝑎𝑑𝑖𝑓𝑓 𝐵 ∧ 𝑀 ∧ 𝛬𝜎
• All foreground literals are false (⊥) 

under 𝑀

𝐵 = {𝑎}
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SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄(𝑢) ⋅ 𝑢 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶2 𝜎

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

Skip: 𝑀, 𝐿; 𝛬 ∥ 𝐶 ⋅ 𝜎
⇒𝑆𝐶𝐿 𝑇 𝑀;𝛬 ∥ 𝐶 ⋅ 𝜎

Provided:

• |𝐿| does not appear in 𝐶 ⋅ 𝜎

𝐵 = {𝑎}



SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

Resolve: 𝑀, 𝐿′𝜌𝐶
′⋅𝜌; 𝛬 ∥ 𝐶 ⋅ 𝜎

⇒𝑆𝐶𝐿 𝑇 𝑀, 𝐿′𝜌𝐶
′⋅𝜌; 𝛬∗ ∥ 𝐷∗ ⋅ 𝜎𝜌

Provided:

• 𝐶′𝜌 = Λ′𝜌 ∥ 𝐷′𝜌 ∨ 𝐿′𝜌
• 𝐶𝜎 = 𝐷𝜎 ∨ 𝐿𝜎
• 𝐿′𝜌 = 𝑐𝑜𝑚𝑝(𝐿𝜎)
• 𝜂 = 𝑚𝑔𝑢(𝐿′, 𝑐𝑜𝑚𝑝(𝐿))
• 𝛬∗ ∥ 𝐷∗ = 𝛬 ∧ 𝛬′ ∥ 𝐷 ∨ 𝐷′ 𝜂

𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄(𝑢) ⋅ 𝑢 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶2 𝜎

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥) ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎

𝐶1

𝜂 = 𝑚𝑔𝑢 𝑄 𝑥 , 𝑄 𝑢 = 𝑢 ↦ 𝑥

𝑥 ≤ 𝑣 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ ¬𝑃 𝑥, 𝑣 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶3 = 𝛬 ∧ 𝛬′ ∥ 𝐷 ∨ 𝐷′ 𝜂 𝜎′ = 𝜎𝜌

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

𝐵 = {𝑎}
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𝜌



SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

Resolve: 𝑀, 𝐿′𝜌𝐶
′⋅𝜌; 𝛬 ∥ 𝐶 ⋅ 𝜎

⇒𝑆𝐶𝐿 𝑇 𝑀, 𝐿′𝜌𝐶
′⋅𝜌; 𝛬∗ ∥ 𝐷∗ ⋅ 𝜎𝜌

Provided:

• 𝐶′𝜌 = Λ′𝜌 ∥ 𝐷′𝜌 ∨ 𝐿′𝜌
• 𝐶𝜎 = 𝐷𝜎 ∨ 𝐿𝜎
• 𝐿′𝜌 = 𝑐𝑜𝑚𝑝(𝐿𝜎)
• 𝜂 = 𝑚𝑔𝑢(𝐿′, 𝑐𝑜𝑚𝑝(𝐿))
• 𝛬∗ ∥ 𝐷∗ = 𝛬 ∧ 𝛬′ ∥ 𝐷 ∨ 𝐷′ 𝜂

𝑥 ≤ 𝑣 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ ¬𝑃 𝑥, 𝑣
⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶3

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

𝜂 = 𝑚𝑔𝑢 𝑄 𝑥 , 𝑄 𝑢 = 𝑢 ↦ 𝑥

𝑥 ≤ 𝑣 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ ¬𝑃 𝑥, 𝑣 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶3 = 𝛬 ∧ 𝛬′ ∥ 𝐷 ∨ 𝐷′ 𝜂 𝜎′ = 𝜎𝜌

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

𝜎′

𝐵 = {𝑎}
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⇒ 𝑎 ≤ 𝑎 ∧ 𝑎 ≥ 𝑎 ∥ ¬𝑃 𝑎, 𝑎 ∨ ¬𝑃 𝑎, 𝑎



14

SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

Factorize: 𝑀;𝛬 ∥ 𝐶 ∨ 𝐿 ∨ 𝐿′ ⋅ 𝜎
⇒𝑆𝐶𝐿 𝑇 𝑀; 𝛬 ∥ 𝐶 ∨ 𝐿 𝜂 ⋅ 𝜎

Provided:

• 𝐿𝜎 = 𝐿′𝜎
• 𝜂 = 𝑚𝑔𝑢(𝐿, 𝐿′)

𝑥 ≤ 𝑣 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ ¬𝑃 𝑥, 𝑣
⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶3

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

𝜎′

⟹𝑆𝐶𝐿(𝑇)
𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒(𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶4 ⋅ 𝜎′)

⇒ 𝑎 ≤ 𝑎 ∧ 𝑎 ≥ 𝑎 ∥ ¬𝑃 𝑎, 𝑎 ∨ ¬𝑃 𝑎, 𝑎

𝜂 = 𝑚𝑔𝑢 ¬𝑃 𝑥, 𝑦 , ¬𝑃 𝑥, 𝑣 = 𝑣 ↦ 𝑦

𝑥 ≤ 𝑦 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑎

𝐶4 𝜎′

𝐵 = {𝑎}
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SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

Factorize: 𝑀;𝛬 ∥ 𝐶 ∨ 𝐿 ∨ 𝐿′ ⋅ 𝜎
⇒𝑆𝐶𝐿 𝑇 𝑀; 𝛬 ∥ 𝐶 ∨ 𝐿 𝜂 ⋅ 𝜎

Provided:

• 𝐿𝜎 = 𝐿′𝜎
• 𝜂 = 𝑚𝑔𝑢(𝐿, 𝐿′)

𝑥 ≤ 𝑦 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎

𝐶4

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒(𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶4 ⋅ 𝜎′)

𝜎′

𝐵 = {𝑎}

⇒ 𝑎 ≤ 𝑎 ∧ 𝑎 ≥ 𝑎 ∥ ¬𝑃 𝑎, 𝑎
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SCL(T) Example

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

𝑥 ≤ 𝑦 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎

𝐶4

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒(𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶4 ⋅ 𝜎′)

𝜎′

Skip: 𝑀, 𝐿; 𝛬 ∥ 𝐶 ⋅ 𝜎
⇒𝑆𝐶𝐿 𝑇 𝑀;𝛬 ∥ 𝐶 ⋅ 𝜎

Provided:

• |𝐿| does not appear in 𝐶 ⋅ 𝜎

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1; 𝐶4 ⋅ 𝜎′)

𝐵 = {𝑎}

⇒ 𝑎 ≤ 𝑎 ∧ 𝑎 ≥ 𝑎 ∥ ¬𝑃 𝑎, 𝑎
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SCL(T) Example𝐵 = {𝑎}

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

}

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

𝑥 ≤ 𝑦 ∧ 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ⋅ 𝑥 ↦ 𝑎, 𝑦 ↦ 𝑎

𝐶4

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒(𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶4 ⋅ 𝜎′)

𝜎′

Backtrack: 𝑀,𝐾𝑖+1, 𝑀′; 𝐶 ⋅ 𝜎

⇒𝑆𝐶𝐿 𝑇 𝑀, 𝐿𝐶⋅𝜎 , Λ
Provided:

• 𝐶𝜎 = 𝛬 ∥ 𝐷 ∨ 𝐿
• 𝐿 is of level 𝑘 > 𝑖, and 𝐷 is of level 𝑖
• 𝑈 ≔ 𝑈 ∪ {𝐶}

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1; 𝐶4 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐵𝑎𝑐𝑘𝑡𝑟𝑎𝑐𝑘 ¬𝑃 𝑎, 𝑎 C4⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎, 𝑎 ≤ 𝑎

𝐶4: 𝑥 ≥ 𝑦 ∧ 𝑥 ≤ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 }



SCL(T) Example𝐵 = {𝑎}

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 𝑃 𝑎, 𝑎 1,

𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎,

𝑈 = {

𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢𝑁 = { }

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶2 ⋅ 𝜎)

⟹𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶3 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒(𝑃 𝑎, 𝑎 1, 𝑄 𝑎 𝐶1⋅{𝑥↦𝑎,𝑦↦𝑎}; 𝐶4 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝑆𝑘𝑖𝑝 (𝑃 𝑎, 𝑎 1; 𝐶4 ⋅ 𝜎′)

⟹𝑆𝐶𝐿(𝑇)
𝐵𝑎𝑐𝑘𝑡𝑟𝑎𝑐𝑘 ¬𝑃 𝑎, 𝑎 C4⋅{𝑥↦𝑎,𝑦↦𝑎}, 𝑎 ≥ 𝑎, 𝑎 ≤ 𝑎

𝐶4: 𝑥 ≥ 𝑦 ∧ 𝑥 ≤ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 }

⟹𝑆𝐶𝐿(𝑇)
𝐷𝑒𝑐𝑖𝑑𝑒 … ,𝑄 𝑎 1
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SCL(T) Example 2
𝐶1: 𝑥 ≥ 𝑦 ∥ ¬𝑃 𝑥, 𝑦 ∨ 𝑄(𝑥), 𝐶2: 𝑢 ≤ 𝑣 ∥ ¬𝑃 𝑢, 𝑣 ∨ ¬𝑄 𝑢 ,

𝐵 = {𝑎, 𝑏, 𝑐}

𝑁 = { }

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒 𝑃 𝑎, 𝑏 C3⋅{𝑥↦𝑎,𝑦↦𝑏}, 𝑎 ≠ 𝑏,

… , 𝑃 𝑏, 𝑐 C3⋅{𝑥↦𝑏,𝑦↦c}, 𝑏 ≠ 𝑐,

⟹𝑆𝐶𝐿(𝑇)
𝑃𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑒

⟹𝑆𝐶𝐿(𝑇)
𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡

(… , 𝑄 𝑏 𝐶1⋅ 𝑥↦𝑏,𝑦↦𝑎 ; 𝐶2 ⋅ 𝜎)

𝑈 = {

𝐶3: 𝑥 ≠ 𝑦 ∥ 𝑃 𝑥, 𝑦

… ,𝑄 𝑏 𝐶1⋅ 𝑥↦𝑏,𝑦↦𝑎 , 𝑏 ≥ 𝑎

}

⟹∗
𝑆𝐶𝐿(𝑇)
𝑅𝑒𝑠𝑜𝑙𝑣𝑒 (∅; 𝐶4 ⋅ 𝜎)

𝑥 ≠ 𝑦, 𝑥 ≠ 𝑣, 𝑥 ≥ 𝑦, 𝑥 ≤ 𝑣 ∥ ⊥
⋅ {𝑥 ↦ 𝑏, 𝑦 ↦ 𝑎, 𝑣 ↦ 𝑐}

𝐶4

𝜎

𝑏 ≠ 𝑎, 𝑏 ≠ 𝑐, 𝑏 ≥ 𝑎, 𝑏 ≤ 𝑐 ∥ ⊥

⊥⊤


