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1. Proof of equivalent labeling
Theorem: Assume we have two (not necessarily equal)

minimum cuts, C1 and C2, of the same extended graph.
Assume that for each solution we run the algorithm described
in [1, 3] to extract minimum cuts C ′

1 and C ′
2 that label the

maximum number of nodes. Then, C ′
1 and C ′

2 will label the
same nodes.

Proof: We use the notation from Kolmogorov and Rother
[[3], Choosing a minimum cut] and prove by contradiction.
Assume there is a node u that is labeled by C ′

1 but not by
C ′

2. The algorithm of [1, 3] will label all nodes p, where p
and the corresponding flipped node p are not in the same
strongly connected component of the residual graph.

Therefore, since u was not labeled by C ′
2, it must be in the

same strongly connected component as the corresponding
flipped node, u. By the Ford-Fulkerson theorem (as stated
in [3]), this means there is no minimum cut which separates
u and u.

However, since u was labeled by the minimum cut C ′
1,

there is at least one minimum cut which separates u and u.
Thus, we have a contradiction and C ′

2 must label all nodes
that C ′

1 does. Interchanging C ′
1 and C ′

2 and repeating the
proof shows that C ′

1 and C ′
2 must label the same nodes. �

2. Performance of parallel EIBFS
The results presented in Table 3 in our paper show that

our parallel EIBFS performs worse than the other tested
algorithms, including serial EIBFS. The discussion of the
performance of EIBFS would shift the focus of our work, so
we omitted it from our paper. Still, we would like to share
our findings on the matter, as they may be of interest.

While testing the algorithms, we investigated the cause of
the poor performance of parallel EIBFS by profiling the code.
We determined that the reason for the poor performance
is that EIBFS must maintain a number of invariants in its
internal data structures. When edges are modified in a solved
graph, these invariants must be restored before solving can
(re)start. Our tests showed that this incurred significant

overhead which made the parallel version slower than the
serial. Thus, EIBFS does not seem like an optimal choice
for either QPBO or bottom-up merging, which both rely
on modifying edges after solving. This also aligns with
the results in [[2], Table 2] showing that EIBFS is not as
dominant in the dynamic setting.
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