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The last step to update the values of t(e), w(e), and swap(e, e′). This takes O(∆2) time as above, since only

the edges e ∈M∗ with one endpoint in N(x)∪N(u) and the other, in N(y)∪N(v), are affected. Therefore,

each iteration requires O(max{c2,∆2}) time.

Finally, consider the number of iterations of the while loop. The total sequence score is an integer and

varies between 0 and |M∗| × B, and similarly, the total topology score is an integer and varies between 0

and |M∗|2; the consecutive values of w(M∗) form a strictly increasing sequence whose length is bounded

by (|M∗| × B + 1) × (|M∗|2 + 1) ∈ O(|M∗|3 × B). Since step 3 is the dominating one, PISwap runs in

O(max{c2,∆2} ×B × |M∗|3) time. �
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