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1. Find the characteristic polynomial, the real eigenvalues and a corresponding eigenvector of
matrix A.
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Answer: (a) the characteristic polynomial: ~ —\* +2)\* + 4\ — 8 = (=2 — \)(2 — \)?

0
(b) the eigenvalues and a corresponding eigenvectors: (2, |1]), (-2, [=3])
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2. Let A is an n X n invertible matrix and if ) is an eigenvalue of A with ¥ as a corresponding
eigenvector. Prove that 1. X\ # 0 and 2. 1/ is an eigenvalue of A~ with ¥ as a corresponding
eigenvector.

Solution :
LRAR > AURRBEAM (MBURELRMEE CEMENIEL) -
1. Since A is invertible, det(A) # 0. Thus det(A — 0 x I) # 0.

2. Check A~'7 = %77

3. Let Ais an n x n matrix and if \ is an eigenvalue of A with ¥ as a corresponding eigenvector.
What do you know about the eigenvalues and eigenvectors of A + ¢/ for all scalar ¢

Solution :

fEEER TEMmE

5-1 23(f) If ¥ is an eigenvector of a matrix A, then U is an eigenvector of A + ¢I for
all scalar c.

5-1 23(g) If )\ is an eigenvalue of a matrix A, then X is an eigenvalue of A + ¢l for all

scalar c.

Let AV = AU, check(A + )V = (A +¢)v.
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