
The code monof3(q1, q2)

Can be used to compute the Milnor fiber monodromy of a free plane
curve

Let f ∈ S = C[x, y, z] be a homogeneous polynomial of degree d, such that the
corresponding plane curve C : f = 0 in P2 is reduced and free. Then the program
monof3(q1, q2) computes certain terms of the second term of the spectral sequences
Es,t
∗ (f)k for k = 1, 2, ..., d, following the procedure described in [2, 1]. When all the

singularities of C are weighted homogeneous, then Es,t
2 (f)k = Es,t

∗ (f)∞ by Saito’s
results in [4], and quoted in [3, Thm.2.1]. Hence in this case we get the monodromy
action and the pole order filtration on H∗(F ), where F : f = 1 is the corresponding
Milnor fiber in C3, see [3]. When C has non weighted homogeneous singularities,
then Es,t

2 (f)k 6= Es,t
∗ (f)∞, but the results are enough to compute the monodromy

action as explained in [3, Remark 4.4].
The integer q1 should be at least 3, while q2 ≥ q1 is usually taken to be equal to

d, or 2d or 3d. The integer κq gives the dimension of the kernel of a linear morphism
described in [2] and related to the first differential in the spectral sequence. In the
third column we have the dimensions of the Koszul Jacobian syzygies in degree q−2.

The sequence n2(q) is defined as follows

n2(q) = dimE1,0
2 (f)q for q ∈ [3, d],

n2(q) = dimE0,1
2 (f)q−d for q ∈ [d+ 1, 2d],

and so on. To compute the monodromy, e.g. the Alexander polynomial of C, it is
enough to compute n2(q) for q ∈ [3, d], see [3, Remark 4.4]. The sequence m2(q) is
defined as follows

m2(q) = dimE2,0
2 (f)q for q ∈ [3, d],

m2(q) = dimE1,1
2 (f)q−d for q ∈ [d+ 1, 2d],

m2(q) = dimE0,2
2 (f)q−2d for q ∈ [2d+ 1, 3d],

and so on. This sequence is useful only if we are interested in the pole order filtration
or the roots of the BS-polynomials, see [1, 3].

The freeness of C allows a simplification of the computations, and hence this
program is faster than the program described in [3].

References

[1] A. Dimca, Hyperplane Arrangements: An Introduction, Universitext, Springer, 2017.
[2] A. Dimca, G. Sticlaru, A computational approach to Milnor fiber cohomology, Forum Math.

29 (2017), 831–846.
[3] A. Dimca, G. Sticlaru, Computing the monodromy and pole order filtration on Milnor fiber

cohomology of plane curves, arXiv: 1609.06818.
1



2

[4] M. Saito, Bernstein-Sato polynomials and graded Milnor algebras for projective hypersurfaces
with weighted homogeneous isolated singularities, arXiv:1609.04801.


