Chapter 6

Bases

6.1 The Aomoto Complex

In this section we study the cohomology groups HP(A(A),axA). We do this by
considering a universal complex whose specialization is the complex (A"(A), axA).

Definition 6.1.1 ([A1]). Lety = {yn | H € A} be a system of indeterminates in
one-to-one correspondence with the hyperplanes of A. Let Cly] be the polynomial
ring in'y. Define a graded Cly]-algebra:

A, = A, (4) = Cly] oc A (A)
Let ay = Y peayn ©ag €A} The complex (A, (A), ayA)

ay N\

ay N\ ay A\ r
(1) 0— AY(A) == AL(A) == ... == AL (A) =0

is called the Aomoto complex.

Let S be a multiplicative closed subset of C[y]. Consider the Aomoto complex
of quotients by S

ay N\

2) 0— AQ(A) % AL(A) 25
where Ay = As(A) = Clyls ®cpy) Ay<A)-

Lemma 6.1.2. IfC is a nonempty central arrangement and Y is the multiplicative
closed subset of Cly| generated by )y coym; Y = {(ZHec yH)m | m > 0}, then
the complez (Ay(C), ayA) is acyclic.

R AT(A) =0,

Proof. Let 0 = Zﬁzluj(a/auj) be the Euler derivation. Denote the interior
product by angle brackets. For n € AY(C), a standard formula [OT1, 4.73] gives
(0p,ay An) = (08, ay)n — ay(0p,n), where (0p,ay) = > ycoyn ® 1. Thus if
ay An =0, the hypothesis gives 7 = ay A (3 yce yr )~ H0g,n). O

47



