2.  SOLUTION EI9K FEEN— 4R M EL
EagE. Quiz 16 Z 2t HEE: 2024/06/17

| BIEMER. 2 RAEMAFH 5595 RIS

1. Find a Jordan canonical form and a Jordan basis for the matrix A

30200 0
03000 0
q_|00300 4
00020 0
00002 —1
00000 2]

Solution :

It is easy to find that the A has the eigenvalue 3, whose algebraic multiplicity is 3 and A has
the eigenvalue 2, whose algebraic multiplicity is 3.

00 2 O 0 0
000 0 0 0
A_aT— 000 0 0 4] ie nullity=2and null(A—3I)=sp(e,é).
000 -1 0 0
Oo0o0 0 -1 -1
000 0 0 -1
[0 0 000 87
00000 O
(A—31)? = 0000 0 —4| ie nullity =3 and null((A— 31)%) = sp(ey, €, e3).
00010 O
00001 2
00000 1|

From above, we know that

(A*3[):l_)’2%51%6

Since by € null((A —31)?) and by ¢ null(A —31), we pick by = &, and b, = (A — 31)é; = 28,.
Since null(A — 31) = sp(€y, &) = sp(by, bs), we can pick by = &.

Therefore,
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SOLUTION Quiz 16 FEE— iR B
(10200 0]
01 00O0 O
A—9f — 00100 4 i.e. nullity = 2 and null(A — 21) = sp(€y, €5).
00000 O
00000 -1
00000 0]
(1 0 40 0 0] ®
01 00O0O0 04
(A—20)? = 001 00 4| ie nullity=3and null((A—3I)%) = sp(éy, €, 0 )
000O0O0O O
000000 !
00000 0 .

From above, we know that

(A—2[)l;5—>l;4—>6

56—>6

Since bs € null((A — 21)2) and by & null(A — 2I), we can pick bs = [8, 0, —4, 0, 0, 1]7.
Let 84 = (A — 2])55 = —55.
Since bg € null(A — 21) and null(A — 2I) = sp(l;4, 56), we can pick bs = 4.

V: 51 52 53 54 55 56]
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0 0 8 0 310000
1 0 0 0 030000
00 —40 ., 003000 ,
00 o 1'7Tloooz21 o ATV
0 -1 0 0 000020
00 1 0 0000 0 2
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