Distributed Routing and in Small
Worlds - Double Clustering
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- The general results extends to:

Efficient routing is possible when:
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Dynamics

- The question | have been trying to answer: how
do navigable networks form?

- My first attempt: networks are navigable when
P(x ~ z) oc P(route toz hits ).

- Curious observation, and leads to a nice way of
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. Double Clustering

- Let X,, be a node’’s interest inw andY,, be
another node’s.

- X, andY,, arenot likely to be independent.

A better model:

- With each node: we associate a positi




. The Double Clustering Graph

Definition 1 Let (x;)"_, and (y;)"_, be two sequences
of points without repetition in possibly different
spaces M, and M, with distance functions d; and ds
respectively. Thedigraph G = (V, E) is constructed
as follows:
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. The Double Clustering Graph

 The two sets of point$x; } , and{y;}! , are
symmetric in the definition.

- It becomes a random (spatial) graph when the
points are chosen randomly.

- Simple case: let the two spaces be the sambe
ome sequence andbe a random permutatior
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A simplest case:

Let M, be adirected cycle ¢ — £ +1 mod n), and
M, be a second cycle with positions permutediby

(k= Lif n({) =7w(k)+1 mod n).
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. The Double Cycle

« This occurs with probability /2 and by the
previous argument is independent of the earlier
path.

- Halving takes two steps>- routing take< log n.

- This independence doest hold in other double
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