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The project aims at gaining a deeper insight of the structure of ideals generated
by powers of general linear forms. These ideals may be regarded as geometric
objects, so called fat-points schemes, making it possible to study the problem
from two different perspectives. The project is supported by a grant from the
Swedish Research Council.

Detailed project description

Consider the monomial complete intersection algebra
R=Clz1,...,x,]/(x%, ... x).

By assigning each variable degree one, this algebra becomes graded; R =
@;>0R;, and each graded component is a vector space over C. Let us pick
a general linear form ¢ in R. For each i and each j the element ¢/ induces a map
R; — Riyj,a s fa. 1t is known that for all i and j, this map is either surjective
or injective, which by definition means that R = Clzy,...,z,])/(z, ..., zd)
has the strong Lefschetz property. This result is due to Stanley [4]. We have
in fact that R is isomorphic to R = Clzy,...,z,]/(£{, ..., (%), where each ;
is a general linear form (make a linear change of coordinates). Moreover, the
Hilbert series of R is known — it equals
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These facts gives the following result: The Hilbert series of the algebra
Clzt, ... @)/ (65, ... ,Eiff) equals

n+1
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where the brackets means truncate at the first non-positive entry.

Given the above, one could guess that the Hilbert series of the algebra
Clxq, - - .,xn}/(éfl,...,ﬂi’fﬁ) would equal [H?:Jrf(l — )% /(1 + t)], but this
is far from correct, and for the equigenerated case dy = --- = d,42 only
true for some special cases [1]. In particular this means that for these cases

Clxy, ... ,xn]/(é‘lil e ,ﬁ‘iff) fails even the weak Lefschetz property.
For m > n+4 the Hilbert series of Clzy,...,z,]/(¢$, ..., (%) does however

equal [[T/~, (1 — )% /(1 +¢)"] in many cases, and Iarrobino [3] has conjectured

that equality holds in the equigenerated case (except for some special cases).
The project aims at gaining a deeper knowledge of the Hilbert series of the

algebra Clzq, ..., xn]/(é‘lil, .o, 0dm) for m > n + 2, and making progress on the
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longstanding and important Froberg conjecture [2], on Interpolation theory, and
in particular, on Iarrobino’s conjecture.

There is reason to believe that computer experiments, the theory of fat
points schemes, and Macaulay’s inverse system would be key concepts for doing
progress on the problems. The applicant is expected to have a solid background
in algebra, at least a basic knowledge of programming, and a willingness to
perform computer experiments.

For questions about the project, please send me an email.
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