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A randomized algorithm is an algorithm that receives, in addition to its input,
a stream of random bits which is used to make random choices. The random
bits are assumed to be independent of the input. A salient feature is that
repeated runs of a randomized algorithm with fixed input data will, in gen-
eral, not produce the same result. You might be perplexed that such a lack
of definiteness is desirable, but consider that this feature allows to transform
deterministic algorithms with bad worst case behaviour into randomized algo-
rithms that perform well with high probability on any input. I hope that the
next example can convey that randomized algorithms are often simple and
efficient.

§1 A Minimum Cut Algorithm

Let G = (V,E) be a connected, undirected, loopfree multigraph with n ver-
tices. A multigraph is like a graph but may contain multiple edges between
two vertices, as the following example shows.
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A cut in the multigraph G = (V,E) is a partition of the vertex set V into two
disjoint nonempty sets V = V1∪V2. An edge with one end in V1 and the other
in V2 is said to cross the cut. The cut is often identified with the multiset of
crossing edges.

The term cut is chosen because the removal of the edges in a cut partitions
the multigraph. For example, if we partition V = {A,B,C,D,E, F} into the
sets V1 = {A,C} and V2 = {B,D,E, F} in the previous example, then this
cut has five crossing edges, and removing these edges yields the disconnected
multigraph:
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