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 Sound & complete

 Goal-directed

 Unlike "ordinary" tableaux or resolution: Non-confluent
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 Iterative deepening & proof enumeration
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 Decisions are purely positive

 No unit propagation (only detect violations)

 1-watched literal schema

 Sound

 Complete

 Terminating (for a fixed depth limit)

 Conflicts inherently depending on precise paths 
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 Major difference: The origin of bindings [extension/reduction] is not tracked
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 Stuck by union of justification

 { 𝑥 ↦ 𝑐 } ∪

 { 𝑦 ↦ 𝑑 } 

We learn the clause: 

¬〈𝑅 𝑥, 𝑦 @3〉 ∨ ¬(𝑥 ↦ 𝑐) ∨ ¬(𝑦 ↦ 𝑑)

Additional clauses:

∀𝑥. ¬𝑅 𝑑, 𝑥
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 ¬〈¬𝑹 𝒚 @𝟏. 𝟐〉 is unnecessarily specific

➔ We use auxiliary "could connect" literals 𝑝𝑖 ∼ 𝑝𝑗

 ¬⟨𝑃 𝑐 @1.2.2⟩  ∨ ¬𝐸𝑥𝑡1 ∨  … ∨ ¬𝐸𝑥𝑡𝑛  ∨ ¬⟨¬𝑃 𝑥 @1⟩ ∨ ¬(𝑥 ↦ c) ∨  𝟏. 𝟐. 𝟐 ∼ 𝟏. 𝟐

13



Results - I

 Prototype hopCoP 

 Compared against meanCoP



14



Results - I

 Prototype hopCoP 

 Compared against meanCoP

 Solved instances

M2k Miz40 MPTP - bushy MPTP - chainy TPTP

hopCoP 1 050 13 040 589 203 4 026

meanCoP 795 7 592 480 157 3 578

meanCoP 878 9 748 562 337 3 283

14



Results - I

 Prototype hopCoP 

 Compared against meanCoP

 Solved instances

M2k Miz40 MPTP - bushy MPTP - chainy TPTP

hopCoP 1 050 13 040 589 203 4 026

meanCoP 795 7 592 480 157 3 578

meanCoP 878 9 748 562 337 3 283

Sounds way better 

than before!
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Results - II
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Results - II

 Extension steps for PUZ005-1.p (lower = better)

Lvl. 1 Lvl. 2 Lvl. 3 Lvl. 4 Lvl. 5 Lvl. 6 Lvl. 7

hopCoP 1 4 89 495 2 309 10 066 48 517

meanCoP 1 4 24 108 535 9 963 6 445 008
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CASC Participation

 hopCoP participated in CASC30 [2025]

 Random restart + random literal selection

 Solved 88 out of 500 inputs

 Not bad for a newcomer based on CC!
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Further Work

 We block certain assignments

 e.g., ¬(x ↦ d)

 Enforce unification instead 

 x ∼ c

1. Harder to track violation

2. Logical additional step: Propagate consequences

 Getting rid of position:

 e.g., ¬⟨𝑃 x @1.1.1⟩  ∨ ¬𝐸𝑥𝑡1 ∨  … ∨ ¬𝐸𝑥𝑡𝑛  ∨ ¬⟨¬𝑃 c @1⟩  ∨ ¬(𝑥 ↦ 𝑐)  ∨  1.1.1 ∼ 1.1

 Encode there is no parent to reduce

 ∀𝑝∀𝑝′ ≺ 𝑝: ¬𝑃 𝑥𝑝 @𝑝 ∨ ¬𝐸𝑥𝑡1 ∨ … ∨ ¬𝐸𝑥𝑡𝑛 ∨ 𝑝 ∼ 𝑝′

1. Even harder to track violation
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Summary

 Introduced two "languages" 

 Learning from conflicts during CC tableaux search

 Strongly influenced by CDCL (SAT)

 Justifications by "position" in the tableau

 Prototype hopCoP

 Initial empirical results: Promising ☺

Finally done!

Questions?
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