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

¢t 0 0 00
0+ 0 00
A=10 0 2 0 0
00 0 20
20 -1 0 2

Solution :

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

00 0 0 0 20 0 0 2—u
00 0 0 0 00 2—-¢ O 0
A—il=|0 0 2—7 O O [~f{00 O 2—-2 0
00 0 2—2 0 00 O 0 0
2 0 -1 0 2—u 00 0 0 0
—2+1
0 bd d
i.e. nullity = 2 and null(A —il) = sp(éa, 0 |)=sp(by,bs).
0
2

From above, we know that
gg — 6
-2+

Thus, pick 51 = €5, and 52 =

N O OO
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-2+ 0 0 0 O]
0 247 0 00
A—-2] = 0 0 0 0 0f, nullity =2, null(A — 21) = sp(€y, e5)
0 0 0 00
2 0 -1 0 0]
3—4i 0 0 0 0]
0 3—4: 0 0 0
(A—2I)? = 0 0 0 0 Of,nullity =3, null((A—2I)?) = sp(éy, €, &)
0 0 0 00
~442 0 00 0]

(A—2I): by — l:):g e q sp(€y, 5) = Sp(637§5)_" B
bs — 0 sp(€y, €5, €3) = sp(bs, bs, by)

Since by € null((A — 21)%) and by & null(A — 2I), we can pick by = &.

Let by = (A — M)by = (A — 21)é; = —é.

Since bs € null(A — 21) and b =+ 53, we can pick bs = é).

From above, we know that and

0 —2+i 0 0 0 i 000 0
1 0 0 00 0 i 000

V=1b by by by bs|=10 0 0 10[,J=1002 10| ,A=VJV!
0 0 0 01 00020
0 2 -100 0000 2
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2. Find a Jordan canonical form and a Jordan basis for the matrix A

Solution :

2

o O O O

b}

S O O

0

S O N =

0

SN OO

-1

N = OO

It is easy to find that the A only has the eigenvalue 2, whose algebraic multiplicity is 5.

0 5

A-2] =

o O OO
o O OO

(A—2I)* =

OO OO OO o oo

(A—2I)?° =

o

OO OO O OO o oo

0

o O O

SO DO DO OO Do Ut

e}

0

o O O O

From above, we know that

DO DD OO OO o oo

—1

o= O O

DD DD OO OO o oo

(A—2[):53—> 52—>51—>6
65—>g4—>6

, nullity = 2,
, nullity =4 ,
, nullity = 5 ,

and

null(A — 21) = sp(é}, €y)

null((A - 2])2) = Sp(éi, 6?4, 52, 55)

- o5 5 o =

sp(€1,€4) = Sp(gh 54) o
5p(51754752,55) = Sp(b1>b47b27 b5)

e T

Since by € null((A — 21)*) and by & null((A — 21)?), we can pick by = é.

Let by = (A — M )by = (A — 21)é; = &, and by = (A — X )by = (A — 21)&, = 5é.
Since bs € null((A — 21)%) and bs ¢ null(A — 2I) and bs # bs, we can pick by = &.
Let by = (A — A)bs = (A — 21)é; = —@| + 4.

V:[gl gg 53 54 55 -

S O OO Ut
o O O = O

O O = OO

—1

O = O O

_ o O O O

I
cooowN

S OO N

S o N~ O

OO OO

A=VJV!

N = OO O
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