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Figure 6. Ribbon Graph Γ5 describes the surface of genus 2 with one hole. The gray curve represents

the loop γ35. The matrix of the monodromy operator along the loop γ35 is Mγ35
= Lx5

Rx8
Lx3

Rx7
.

of vertices of Γn such that e connects P and Q.

adj(ei, ej) =
∑

v∈∂ei∩∂ej

adjv(ei, ej),

and the local adjacency index adjv(ei, ej) =


+1, if at vertex v the half-edge ej immediately follows ei

in the anti-clockwise direction;

−1, if at vertex v the half-edge ej immediately follows ei

in the clockwise direction

(see Fig. 7).
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Figure 7. Adjacency indices: adjv(e1, e2) = adjv(e2, e3) = adjv(e3, e1) = 1; adjv(e1, e3) = adjv(e3, e2) =

adjv(e2, e1) = −1.

Note that adjacency index adj(ei, ej) is well-defined for any pair of edges of a ribbon graph R
having only 3-valent vertices. We use it to associate with R a quiver QR with |E(R)| vertices,
called the geometric quiver. The vertices are in one-to-one correspondence with edges of R. The
number of arrows from vertex ei to vertex ej equals adj(ei, ej) if adj(ei, ej) > 0.

A path in Γn is a sequence P1, P2, . . . , Pn of vertices such that each pair of consecutive vertices
Pi, Pi+1 is an edge of Γn. A path is a loop if Pn = P1. We call a path (or loop) simple if there
are no repeated edges in the path.

We denote by γij the simple loop whose starting point is the top vertex of the slanted edge
i, followed by the bottom vertex of slanted i, followed by the simple path of bottom vertices
from the bottom vertex of i to the bottom vertex of j, followed by the top vertex of slanted j,
followed by the simple path of top vertices from the top vertex of j to the top vertex of i (see
Fig. 6). Note that γij is completely determined by the choice of a pair of indices 1 ≤ i, j ≤ n.
Note that γii is the identity in π1(Γn) as a trivial loop.


