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9. Homework sheet

Problem 1. Let A be be a simplicial arrangement in R3.
(a) If there are X,Y ∈ L(A) with r(X) = r(Y ) = 2, |AX | = |AY | = 2 and such

that X ̸= Y are adjacent to the same chamber, then A is reducible.
(b) If A is irreducible, then there are X,Y ∈ L(A) with r(X) = r(Y ) = 2 such

that X,Y are adjacent to the same chamber and |AX | = 2, |AY | = 3.

Problem 2. Let A be an arrangement in F3
q . Then A is simplicial if and only if

|A| = 3q − 3nA
0 + 2nA

1

q + 1

where

nA
i := |{⟨v⟩ | v ∈ F3

q \ {0}, |{H ∈ A | v ∈ H}| = i}|.
In particular, if A is simplicial, then |Ac| ≤ 3q.

Problem 3. Let Fq be a finite field,

A := {(0, 1, a)⊥ | a ∈ Fq} ∪ {(1, a, a2)⊥ | a ∈ Fq}, and

E := {(1, a, 0)⊥ | a ∈ F×
q },

where (a, b, c)⊥ denotes the kernel of the matrix (a b c).

Show that if q is odd, then A ∪ B is simplicial for all B ⊆ E .

Problem 4. Is this arrangement simplicial?


