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Maximizing Modularity is hard
U. Brandes, D. Delling, M. Gaertler, R. Goerke, M. Hoefer, Z. Nikoloski, D. Wagner

Several algorithms have been proposed to compute partitions of networks into communities that score high on a graph clustering index called modularity. While publications on these
algorithms typically contain experimental evaluations to emphasize the plausibility of results, none of these algorithms has been shown to actually compute optimal partitions. We here
settle the unknown complexity status of modularity maximization by showing that the corresponding decision version is NP-complete in the strong sense. As a consequence, any efficient,

‘ O u ‘ A i.e. polynomial-time, algorithm is only heuristic and yields suboptimal partitions on many instances.
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Clauset, A., Newman, M. E., & Moore, C. “Finding community structure in very large networks.” Physical Review E 70(6), 2004.
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D - W a v e § 0 ‘ u t io n github.com/aws-samples/amazon-braket-community-detection

from dwave_gbsolv import QBSolv
from dwave.system import DwWaveSampler, FixedEmbeddingComposite

import minorminer
solver_limit = 50

G_sub = nx.complete_graph(solver_limit)
embedding = minorminer.find_embedding(G_sub.edges, base_sampler.edgelist)

M= 0.39¢6

num_repeats = 1
num_reads = 1000
seed = 1
response_hybrid = QBSolv().sample_qubo(qubo, solver=solver,
num_repeats=num_repeats, solver_limit=solver_limit,

base_sampler = DwWaveSampler (token=token) num_reads=num_reads, seed=seed)
solver = FixedEmbeddingComposite(base_sampler, embedding)
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