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shrink(H, S) that, given any hypergraph H and its edge S, replaces
S in the edge-set of H with a subset S’ of S and returns the resulting hypergraph H'; in a

greedy way, this function attempts to minimize 6,(S’) subject to constraints p(H') > p(H)
and S’ C S.
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initialize an empty queue;
for all v in §
do f(v) = a({v}, 5);
if f(v) <1 then place v in the queue;
end
while the queue is nonempty
do  v= the first vertex in the queue;
remove v from the queue;
if the atom containing v has size at least two
then in the edge-set of H, replace S with S — {v};
for all neighbors w of v such that w € S
do t = f(w);
decrement f(w) by z({v}, {w})
if f(w) <1 <t then place w in the queue;
end
end
end
return H;

Function grow(H, S) is a mirror image of shrink(H, S):

initialize an empty queue;
for all v outside S
do f(v) = a({v}, 5);
if f(v) > 1 then place v in the queue;
end
while the queue is nonempty
do  v= the first vertex in the queue;
remove v from the queue;
if the atom containing v has size at least two
then in the edge-set of H, replace S with S U {v};
for all neighbors w of v such that w ¢ S
do t = f(w);
increment f(w) by z({v}, {w})
if t <1 < f(w) then place w in the queue;
end
end
end
return H;
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Function tighten(H, S) makes S wane and wax as long as its §(S) keeps getting smaller;
we insist on waning first and waning last to improve our chances of ending up with a relatively
small S, and so easing the burden of our LP solver.

H=shrink(H, S);

do t = 6(95);
H=grou(H, S);
H=shrink(H, S);

while §(S5) <t

We have also implemented more sophisticated versions of tighten that tighten edges by
solving max-flow min-cut problems; however, the greedy versions described here turned out
to perform quite adequately.

Given a hypergraph H in our cutpool, we arrange its m edges in a cyclic sequence; then
we go through this cyclic sequence edge by edge, applying tighten(H, S) to each term S;
we stop only when the last m calls of tighten together made the value of H o z drop by
an insignificant amount or not at all. We refrain from struggle for lost causes: if the initial
value of H o # — pu(H) is unreasonably large (say, greater than two) that we do not even
attempt to tighten H.
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