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Figure 13. Situation at the target of edge e.
?〈fig:vertex star〉?

Let e be an edge in the list. Take all edges e′ in the list satisfying s(e′) = t(e). Using the
vectors vec(e) and vec(e′) we define for every such e′ the number

C(e′) =

(
1− vec(e) · vec(e′)
|vec(e)||vec(e′)|

)
sign

(
det(vec(e), vec(e′))

)
.

Finally we define the edges σ1(e) and σ0(e) by s(σ1(e)) = s(σ0(e)) = t(e) and

C(σ1(e)) ≤ C(e′) ≤ C(σ0(e)) for all e′ with s(e′) = t(e).

This yields the permutations σ0 and σ1 of the set of edges in our list.
Edges e for which there is only one edge e′ with s(e′) = t(e) can be recognized as those for

which σ1(e) = σ0(e). Now repeat the following procedure as long as there are edges with this
undesirable property. Take the first edge e for which σ1(e) = σ0(e). Add a new edge e∗ to the
list, setting label(e∗) = label(e), s(e∗) = s(e), t(e∗) = t(σ0(e)), σ1(e∗) = σ2

1(e), σ0(e∗) = σ2
0(e),

vec(e∗) = vec(e) + vec(σ0(e)) and remove e and σ0(e) from the list.
5.2.4. After all this we have obtained the list of elements of EΛ and for every e ∈ EΛ the edge

〈pph:real F〉 vector vec(e) as well as σ0(e) and σ1(e). The superpotential is then [F ]Λ = (EΛ, σ0, σ1) and
ωF (e) = vec(e) gives the realization ωF of [F ]Λ.

〈exa:model12b2〉Example 5.1. For F as in Fig. 12 we find Aut(F) = 1
3v3Z ⊕ v6Z. For Λ = Aut(F) the

superpotential [F ]Λ = (EΛ, σ0, σ1) is given by

σ0 = (1, 3, 13)(4, 6, 2)(7, 10, 11)(9, 5, 8, 12), σ1 = (1, 5, 2)(4, 3, 11, 12)(7, 6, 8)(9, 10, 13).

One can recover the labeling of the edges by matching σ0 and σ1 with the picture in Fig. 12.

5.3 How to compute the lattice and the quadrangles of a weight realization

〈subsec:comlatquad〉5.3.1. From Sections 5.2.2 and 5.2.4 we have obtained a list of edge vectors
{
ωF (e)

}
e∈EΛ〈pph:latweight〉 for the realization ωF and a basis λ1, λ2 for the lattice ΛωF . This implies that there are maps

n1, n2 : EΛ → Z such that for j = 1, 2:

λj =
∑

e∈EΛ
nj(e)ωF (e), (5.4) ?eq:lat F1?

∑

e∈EΛ
nj(e)e is the homology class of a closed path on ΓΛ; (5.5) eq:lat F2

see (2.7). A basis λω,1, λω,2 of the lattice Λω for any other realization ω of the superpotential
[F ]Λ is then given by

λω,j =
∑

e∈EΛ
nj(e)ω(e) for j = 1, 2. (5.6) ?eq:lat V?

The following method avoids the explicit computation of n1, n2 (which are not uniquely deter-
mined anyway). Fix v0 ∈ P?Λ and define the matrices ΩF and Ωω with |EΛ| rows and |P?Λ| + 1


