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Let v, and vy be eigenvectors of the matrix

0 n
1 0 n-1 0
0 2 0 n—2
A, = .
n—2 0 2
n—1 0 1
O n 0

corresponding to the eigenvalues n and —n, respectively. Let e; be the unit vector e; =

(61,0245 -, 0nt14), where | denotes the transposition and

Answer the following questions.

(i) Compute eigenvectors v; and vy of A,,.

(ii) Let us define the matrix T = (v; vy €3 --+ €y4y) for n 2 2. Show that T7'A4,T
takes the block matrix structure
B C
0 D/’

where 0 is the (n — 1) x 2 zero matrix, and give the matrices B and D explicitly.

(iii) Show that there exists a regular lower triangular matrix S such that SDS™! = A,,_,

holds, where D is the matrix derived in (ii) .

(iv) Compute the characteristic polynomial of A, and give all the eigenvalues of A,,.



