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The size of the cut is given by the number of edges crossing the cut. Our goal
is to determine the minimum size of a cut in a given multigraph G.

We describe a very simple randomized algorithm for this purpose. If e is
an edge of a loopfree multigraph G, then the multigraph G/e is obtained from
G by contracting the edge e = {x, y}, that is, we identify the vertices x and y
and remove all resulting loops.
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The above figure shows a multigraph G and the multigraph G/{C,D} resulting
from contracting an edge between C and D. We keep the label of one vertex
to avoid cluttered notations, but keep in mind that a node D in the graph
G/{C,D} really represents the set of all nodes that are identified with D.

Note that any cut of G/e induces a cut of G. For instance, in the above
example the cut {A,B} ∪ {D,E,F} in G/{C,D} induces the cut {A,B} ∪
{C,D,E, F} in G. In general, the vertices that have been identified in G/e
are in the same partition of G.

The size of the minimum cut of G/e is at least the size of the minimum
cut of G, because all edges are kept. Thus we can use successive contractions
to estimate the size of the minimum cut of G. This is the basic idea of the
following randomized algorithm.

The algorithms Contract selects uniformly at random one of the remaining
edges and contracts this edge until two vertices remain. The cut determined
by this algorithm contains precisely the edges that have not been contracted.
Counting the edges between the remaining two vertices yields an estimate of
the size of the minimum cut of G.

The algorithm is best understood by an example. Figure 0.1 shows two
different runs of the algorithm Contract. Let us have a closer look at the run


