
Hierarchical Matrices
Summer semester 2013
Prof. Mario Bebendorf

Jos Gesenhues

Exercise Sheet 7. Due date: Tuesday, 25.06.

Exercise 1. (Another Kind of Approximation)

Let
sk(x, y) = κ(x, [y]k)

TW−1
k κ([x]k, y)

be the kth order approximation of κ(x, y) from the lecture.
Prove the representation

sk(x, y) =
k∑

`,m=1

(−1)`+mκ(x, y`)κ(xm, y)
detW

(m,`)
k

detWk
,

where W (`,m)
k ∈ R(k−1)×(k−1) is Wk without the `th row and the mth column.

Exercise 2. (Rank Reduction)

Let A ∈ Cm×n. Prove that for any 1 ≤ i ≤ m, 1 ≤ j ≤ n with Aij 6= 0,

rank(A−A:,jA
−1
ij Ai,:) ≤ rank(A)− 1.
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