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Isolated singularity fi,f2,-++, fm are weighted homogeneous polynomials with

the same weight type (wi,ws, -+ ,wn). On the other hand
the first author Yau conjectured that the moduli algebra
A(V) = Clar, @, ,@4)/(0f /01, - ,0f /O,) has no neg-
atively weighted derivations where f is a weighted homoge-
neous polynomial defining an isolated singularity at the origin.
Assuming this conjecture has a positive answer, he gave a
characterization of weighted homogeneous hypersurface sin-
gularities only using the Lie algebra Der(A(V')) of derivations
on A(V). The conjecture of Yau can be thought as an Artinian
analogue of J. Wahl’s conjecture. For the low embedding di-
mension, the Yau conjecture has a positive answer. In this
paper we prove this conjecture for any high-dimensional sin-
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gularities under the condition that the lowest weight is bigger
than or equal to half of the highest weight.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Let A be a weighted zero dimensional complete intersection, i.e., a commutative al-
gebra of the form

A:(C[l'l,l'Q,"' 7'7;”]/[

where the ideal [ is generated by a regular sequence of length n, (f1, fa,- -, fn). Here the
variables have strictly positive integral weights, denoted by wt(z;) = w;, 1 <4 <n, and
the equations are weighted homogeneous with respect to these weights. They are arranged
for future convenience in the decreasing order of the degrees: p; := degf;, i =1,2,--+ ,n
and p; > py > -+ > p,. Consequently the algebra A is graded and one may speak
about its homogeneous degree k derivations (k is an integer). A linear map D : A — A
is a derivation if D(ab) = D(a)b + aD(b), for any a,b € A. D belongs to Der®(A) if
D : A* — A*t*_ One of the most important open problems in rational homotopy theory
is related to the vanishing of the above derivations in strictly negative degrees:

Halperin Conjecture. (See [5].) If A is as above, then Der<"(A) = 0.

Assuming that all the weights w; are even, this has the following topological inter-
pretation. If a space X has H*(X,C) = A as graded algebras, then it is known that the
vanishing of Der<0(A) = 0 implies the collapsing at the Es-term of the Serre spectral
sequence with C-coefficients of any orientable fibration having X as fiber. Actually the
above collapsing properties also implies vanishing properties when C is replaced by Q
and X a rational space, see e.g. [5]. The Halperin Conjecture has been verified in several
particular cases [10]:

) equal weights (w; = we = -+ = wy,), see [14];
) n=2,3, see [9,3];
3) “fibered” algebras see [4];
) assuming Clz1,xa, -+ , x4/ (f1, fo, -, fn_1) is reduced, see [6].
) homogeneous spaces of equal rank compact connected Lie groups (A = H*(G/K)),
see [8].

On the other hand S.S.-T. Yau discovered independently the following conjecture on
the nonexistence of the negative weight derivation from his work on Lie algebras of
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