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HRAFEEMERE (Boolean Satisfiability Problem, SAT) 2 ENEIFMZOER 2 —, HAFHEIEHIRE
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def encode_element(element, bit_length=128):
"R EEE
hash = xxhash.xxh128(element).digest()
bin_str = bin(int.from_bytesChash, 'big'))[2:].zfill(bit_length)
return [int(b) for b in bin_str([:bit_length]]

def generate_membership_clauseCelement, variables):
"o Eﬁﬁ%ﬁ&,lﬁ?/@ "o

bits = encode_element(element)
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clause = []
for var, bit in zip(variables, bits):
clause.append(var if bit == 1 else f"-{var}")

return Or(clause)
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generate_membership_clause MIARIBLLAHEEMTENF: HELFH 1 REZBRTE, 7 0 NREESE.
RZLREIFU (1 V o V 23) RBERIAR, BRIZTENNHNBERERXHESERSEF,
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class HybridSATFilter:
def __init__(self, bloom_capacity, sat_bit_length):
self.bloom = BloomFilter(bloom_capacity)
self.sat_solver = SATSolver()
self.vars = [Bool(f"x{i}") for i in range(sat_bit_length)]

def add(self, element):
self.bloom.add(element)
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clause = generate_membership_clause(element, self.vars)

self.sat_solver.add_clause(clause)

def contains(self, element):
if not self.bloom.contains(element):
return False # 7REMTH
bits = encode_element(element)
assumptions = [(var, bit==1) for var, bit in zip(self.vars, bits)]

return self.sat_solver.solve_under_assumptions(assumptions)
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