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Let be a constant such that

By applying Lemma 1 in [20] to (43), we have

(44)

where and
, and

(45)

where is a bounded
constant.

F. Algorithm for Enumerating Maximal Unprotected Edge Sets

Algorithm 2 is the algorithm for enumerating maximal un-
protected edge sets.
Recall that an unprotected edge set is said to be maximal

if the addition of any edge in to results in the viola-
tion of (6). To enumerate all maximal unprotected edge sets, we
apply the idea of the Bron–Kerbosch algorithm [19] that enu-
merates cliques of a graph. Let . In the
first iteration of our algorithm, all the maximal sets containing
are enumerated, and in the second iteration, all the maximal

sets containing but not are enumerated. This process con-
tinues until it reaches the last edge. Clearly, every maximal set
can be enumerated. In each iteration, our algorithm grows an
edge set (starting from an empty set) by adding an edge until
the growing set violates (6), at which point a maximal set has
been found. This process is executed recursively to enumerate
maximal edge sets in the corresponding iteration.
Specifically, in the procedure RECURSIVE, is the growing

unprotected edge set, is the set of candidate edges each of
which can be possibly added to without violating (6), is
the margin of violation and is the weight of each edge set.
is also the set of candidate edges, however adding an edge in
to will eventually lead to a maximal set that has already

appeared in the previous iterations. Thus, is used to prevent
the repetition of the same maximal edge sets. In each recursive
call, an edge in is added to , and new candidate edge sets

and are generated using UPDATECANDIDATESET,
which eliminates an edge in (or ) that cannot be added to
without violating (6). If there remains no edge in and
, then is a maximal unprotected edge set that did not

appear previously, and thus reported as a new maximal set. If
is empty but is not, then is not maximal.

Algorithm 2: Enumerating Maximal Unprotected Edge Sets

1: procedure MAXIMALUS( )
2: Set
3: Set ,
4: Set , ,

5: RECURSIVE( )
6: end procedure
7: procedure RECURSIVE( )
8: if and are both empty then
9: report as a maximal unprotected edge set
10: end if
11: for each edge do
12:
13:
14:
15:
16: RECURSIVE( )
17:
18: end for
19: end procedure
20: procedure UPDATECANDIDATESET( )
21: for each edge do
22: if then
23: Eliminate in
24: end if
25: end for
26: return
27: end procedure
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