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Problem: Find the Jordan form for each of the matrices A=|0 0 0 0| andB={0 0 1 0]. Are A and B similar?
1 000 0000
01 00 0000
Explain your answers.
-4 0 0 0
.. 0O -4 0 0 a4 4 _ _
Solution: det(4— Al) = det -0 4A=A4=4=4,=0.4=0, (A-AX =0,
1 0O -4 0

0 1 0 -1

0 0
X=|0 0 , there is only two linear independent eigenvectors for four multiple root A = 0. The Jordan Form
! C, + 0 C,
0 1
01 0 O
0000 ;
forAis J, = , Sothere is invertible matrix P, P~ AP=1J,, AP=PJ,
0 0 01
0 0 0O
0 0 1 0
let  P=[, v, Vi Vil |0y |0 AVa=V, AV =Vso |0y ]
1 0 0 0
0 1 0 0
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Similarly , det(B-Al) =A%*= 0, A\; = A> = A3 = A4 = 0, there is only two linear independent eigenvector for four multiple root

01 0 0 00 0O
A =0.The Jordan Form for B is J. = 0010 or 0010 So there is invertible matrix T,
1o 0 0 0 000 1
0 0 0O 00 0O
1 0 0 0
1
T BT=J, BI=TJ;, let T:[Ltlztz%u4], uI:O,u4=0'B”2:”1’Bu3:”2'u:1uzo'
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Assume that A is similar to B, So there is invertible matrix X, X 'AX =B, AX = XB, let X=[X1 X» X3 X,

0 0 00 0 O
0 | 4 A h | If X 'AX 00 10

X, = , X, = y Ax, = x,,x, = , Ax; = x, havn’t solution, = ,

Pl Tt o S N 0 0 0 1

0 1 * 00 0 O
0 0
0 0

X = L0 X, = ol xsand x4 are not exist.  So the assumption is false, this is, matrix A is not similar to B.
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