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Figure S1: Comparison between a structured graph, of the type expected to appear in our problem (left), and
one of random connectivity (right).

PL(ej ; ei) = p(ei|ei+1ei+2...ej−1ej) =
l(ej ; ei)

l(ej ; ei+1)
(2)

and note that

PR(ei; ei) = PL(ei; ei) =
l(ei)∑N

x=0 l(ex)
(3)

where N is the total number of vertices in the graph. Clearly, both functions vary between 0 and 1 and are

specific to the path in question. The MEX algorithm is defined in terms of these functions and their ratios.

In Figure S2,PR first increases because some other paths join the search path to form a coherent bundle,

then decreases ate4, because many paths leave it ate4. To quantify this decline ofPR, which we interpret

as an indication of the end of the candidate pattern, we define adecrease ratio, DR(ei; ej), whose value at

ej is DR(ei; ej) = PR(ei; ej)/PR(ei; ej−1), and require that it be smaller than a presetcutoff parameter

η < 1 (in the present example,DR(e1, e5) = PR(e1, e5)/PR(e1, e4) < 1
3 ).

In a similar manner, the value ofPL increases leftward; the pointe2 at which it first shows a decrease

DL(ej ; ei) = PL(ej ; ei)/PL(ej ; ei+1) < η can be interpreted as the starting point of the candidate pattern.

Large values ofDL and DR signal a divergence of the paths that constitute the bundle, thus making a
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