0 Matrices and Linear maps

—0O0 Example 1 0

Calculate the following matrices.
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[1] Calculate the following matrices.

4 2 -3
4 1\ /(1
(1)25 —353—2 (2)
) HICYORG
10 1 1 0
B3)(1 0 22 10 4) | -2 -1
00 2 0 1



—0O Example 2 0

Find the inverse matrix of the following matrices.

1 5 —4
(1)A—<§ _21> 2) B=|2 10 -9

2 -2 =5
goood = 5 -2 1
6 -3 O

[2] Find the inverse matrix of the following matrices.

0a-(t) o1y 7)

4
1 21 =2 2 -3 -2
B c=[2 -1 5 @bD=[1 1 1
1 -1 -1 2 2 1



—0O Example 30

Find the eigenvalues and the eigenvectors of the following matrices.

-5 -8 6
(1)A—<1 _42> (2) B = 3 g :i

(1) The charasteristic equation is
00 det(A—AE)=0
1—A -2

1 4—A
00 (A—2)(A—3)=0, A=2300

Then the eigenvalues of A are A = 2, 3.

oo det( ):0, (1=XN)A-X)+2=0, A =5\A+6=0

-1
1

The eigenvector belonging to A = 2 is ( 2 )
4)

The eigenvector belonging to A = 3 is (

(2) The charasteristic equation is
00 det(B - \E) =0

~5-X -8 6
OOdet| 8 9-X —4 | =0 —-(A=1)A-2)(A+3)=0
7 8  —4-—2\

Hence the eigenvalues are A =1, 2, —3

The eigenvector belonging to A =1 is ) .

-2

3

2

-2
The eigenvector belonging to A =2is | 4 |.

3

The eigenvector belonging to A = —3 is 1) .
-1

[3] Find the eigenvalues and the eigenvectors of the following matrices.

8 1 1 2
1) A=y » (2) B=(;

17 -8 16 ~13° 6 —12
@Bc=o0o 1 2 (49 D=[-22 10 -18

—20 10 —18 4 -2 5



—0O Example 4 0

Find the eigenvalues and the eigenvectors, and diagonalise the following matrices.

L 1 10 —2
(1)A—<1 4> (2) B=[0 -2 0
4 14 -5

(1) The charasteristic equation is
00 det(A—AE)=0
1—A -2

1 4—A
00 A—2)(A—3)=0, A=2300

Then the eigenvalues of A are A = 2, 3.

oo det( ):0, (1-=X)A-X)+2=0, AN —-5XA+6=0
. . . 2
The eigenvector belonging to A = 2 is ( )

The eigenvector belonging to A = 3 is ( 1 )

2 1
Let P = <_1 _1), then

-1 _ 2 0
rar= (3 9)

(2) The charasteristic equation is
det(B—AE) = —(A+1)(A+2)(A +3)
Then the eigenvalues of B are A = —1, —2, —3
Eigenvectors belonging to each eigenvalue are

b () 0

1 -2 1 -1 0 0
LeteP=(0 1 0],then P'BP=(0 -2 0
1 2 2 0 0 -3

[4] Find the eigenvalues and the eigenvectors, and diagonalise the following matrices.

8 1 1 2
(1)A_<4 5) (2)3_(3 2)

17 -8 16 44 =2
@Bc=o0o 1 2 4 D=[-4 6 -4

—20 10 —18 16 -8 2



—0O Example 50

. 1 4
leenA_(2 3>.

Find A3 — 6A4%2 +4A +5F

From the Cayley-Hamilton theorem, we have
A*—4A—-5E=0
Then

AP —6A% 4 4A 4+ 5E = (A> — 4A — SE)(A—2E) + A—5E = A — 5E = (‘24 _42)

[5] Given A = ( 13 ) Evaluate 42, A3, A% A0

-1 -2
(6]



