I (Jean Yeh) Section 9.1 Solution JES—ARMEAE

Section 9.4 Jordan Canonical Form

19. Find a Jordan canonical form and a Jordan basis for the given matrix.

2 5 0 0 0
02 O 0 0
A=1[(0 0 -1 0 -1
00 0 -1 0
00 O 0o -1
Answer:
2 1 |
0
A= -1 1
0 -1

33. Let A be an n x n matrix with eigenvalue A. Prove that the algebraic multiplicity of A
is at least as large as its geometric multiplicity.

Answer:

Assume the Jordan Canonical form of A contains k A-Jordan blocks, which has size
mq, Ma, ...,Mmy and my + mo + ... + my, = M. Since the characteristic polynomial the
Jordan Canonical form has factor (z — A\)™ and the characteristic polynomial of A and
its the Jordan Canonical form are the same, the algebraic multiplicity of A is M.

The geometric multiplicity of A is the dimension of its eigenspace. Therefore, the
geometric multiplicity of A is the number of A\-Jordan blocks, which is k.

Obviously, £ < M.

other jordan blocks |
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