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A resolution-based Boolean unsatisfiable subformulas
computing algorithm
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Abstract; Computing unsatisfiable subformulas of Boolean formulas has practical applications in VLSI design and verification. The
unsatisfiable subformulas can help electronic design automation tools to rapidly locate the errors and inconsistency. The definitions of resolution
refutation and refutation parsing tree, and a heuristic local search algorithm to extract unsatisfiable subformulas from the resolution refutation of a
formula are presented. The approach directly constructs the refutation parsing tree for proving unsatisfiability with a local search procedure, and
then recursively derives unsatisfiable subformulas. The algorithm combines with reasoning heuristics, dynamic pruning and subsumption elimination
method to improve the efficiency. The experimental results show that our algorithm outperforms the similar algorithms on the random benchmarks.
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Alg. 1  Unsatisfiable subformulas extraction

algorithm based on refutation resolution

BIN: CNF AR formula
. AL TR EUES SmallUS
R2bLSAtoExtractUS (formula)

1 refuted = false

2 iteration=0

3 sequence =<

4 while ((iteration<MAXITER) and !refuted) do
5 if (Unit_Clause_Propagation()i& [FJUNSAT)
6 refuted = true

7 sequence= sequence{ /i fif 14 A}

8 else if (FF7E = Ui A)) then

9 Binary Clause_Resolution()

10 Non_Tautology()

11 Equality Reduction()

12 No_Same_Clause()

13 sequence= sequence{ Vi i i1 45 A}

14 else

15 BE AL 99 R AU EA T A7

16 sequence= sequence{ Vi fif i1 45 A}

17 Subsumption_Elimination(formula,resolvent)

18 Trace_Updating(resolvent)

19 if (formula.size > MAXSIZE) then
20 M formulad FEATHIMI B HE A C
21 Trace Pruning(C)

22 iterationt+

23 if (refuted == true) then

24 print “unsatisfiable”

25 SmallUS = Compute_US(sequence)
26 else

27 print “unresolved”

28 return SmallUS
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Alg.2  Subsumption elimination procedure

BiN: AR formula SR resolvent
it FARK formula

Subsumption_Elimination(formula, resolvent)
1 if (d(C;,C;)=1) then
if (V(C;) € V(C))) then
M formula PREBRIEA] C;
else if (V(C)) € M(Cy) then
M formula PRI R] C,
for (each clause C € formula) do
if (L(C) c L(resolvent)) then
return formula
9 else if (L(resolvent) c L(C)) then
10 WA formula THEBRKA) C
11 ¥4 resolvent IIAZ| formula

12 return formula
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Alg.3 Refutation pruning procedure

BiN: WA resolvent; FENLIEFRHIE R C
it WIRIEIS A AIRAS) sequence

Trace_Updating(resolvent)

1 resolvent.trace = parent_clauses.trace

2 resolvent.offspring_count = 0

3 for (resolvent.trace " BN A] C)) do
4 C.offspring_count++

Trace_Pruning(C)

1 if ((C.offspring_count == 0) and (C.trace != &)) then
2 for (C.trace IFAHAY C)) do

3 C).offspring_count—

4 Trace Pruning(C))

5 M sequence TERKT C HITHARD R

6 B C.trace =5[]

7 return sequence
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