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1, Find the eigenvalues of the matrix and for each eigenvalue,
a corresponding eigenvector.
Check that eigenvectors associated with distinct eigenvalues are orthogonal.
Find an otrhogonal matrix that diagonal izes the matrix. (P362, Problem11)

Sol :
00 0 O
01 -2 0
A=lo 2 1 o
00 0 O

(A-2al) {x} = {0}
Det (A-2al) =0
-2 0 0 0

0 1-ax -2 0 0
0 -2 1-a2 0
0 0 0 -2
1-x -2 0
-2l -2 1-2x 0 ]:0
0 0 -2
“A[-A(1-20)2+42] =0
22 (1-20%-422=0
A2 (1L+x) (A-3) =0
A=3,-1,0,0
(1) A=3
-3 0 0 O X1 0
0 -2 -2 0 x2| |0
0O -2 -2 O x3| |0
0 0 0o -3 X4 0
-3%x; =0
= -2X»-2Xx3=0
-3%X4 =0
X1 0
X2 _ -1
= X3 - 1
Xa 1 0
(2) x=-1
1 0 0 O X1 0
0 2 -2 0f|xx|_|O
0o -2 2 0 X3 |0
0 0 0o 1 X4 0
X; =0
= 2X»-2X3=0
X4 =0
X1 0
X2 _ 1
= X3 11
X4 2 0
(2) x=0
0 0 0 O X1 0
0 1 -2 0f|x|_|oO
0 -2 1 0 X3| |0
0 0 0 O Xa 0
= Xo-2X3=0
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—2X2+X3=0
—|AJX1=1, X2 =0, X4 =0
X1 1
X2 0
= X3 = 0
Xa 3 0

X1 0
X2 B 0
= X3 10
Xa 4 1
TR (PRS- 1)
0
X1 1
X | | vz
Xs| 7| Lo
Xa 1 Vg
0
X1 1
X2 _ Vz
X3 | T L
Xa 2 V2

0
X1 1
X2 0
X3 0
Xa 3 0
X1 0
X2 0
X3 0
Xa 4 1

orthongonal matrix

({X}1, {X}2, {X}3, {X}4) =

R O O O

o#- 3l o
odl= - o
o O O B

2, Find the standard form of the quadratic form.
-2 X1 X2 + 2 X3

Sol :

-2 X1 X2 +2X3

=0x2+0x3 +2x3-2x1 X2 +0X2 X3 +0Xy X3
0O -1 0

=[—1 0 O]
o 0 2

0O -1 0

-1 O O]

O 0 2

(A-2al) {x} = {0}

Det (A-al) =0

A=
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-2 -1 0
-1 -2 0 ]:0

0 0 2-2x
A2 (2-2)-(2-2)=0
x=-1,1,2
(L)ya=-1

1 -1 0 X1 0
sl

0O 0 3 X3 0

X1 1 1 X1
=), () ez ).
X3/, 0 2 X3 /)3

(2)yr=1

-1 -1 0 X1 0
-1 -1 O][X2]={O]
0O 0 1 X3 0

X1 -1 1 X1
Xz] =[1 ,g:f"‘_’r‘——[XZJ =
3 3

X3

i -1

% v °
=l L L o
V2 2

o 0 1

standard form of the quadratic form
XTAX=YT (Q"TAQ) Y

Y1 T/-1 0 0 Y1
= y2 0 1 O y2 ]
Y3 0 0 2) \ys

= -yf +Y3 + 2V}

3, Use the principal axis theorem to analyze the conic

3x3+5x%x1X2-3x3=5
Sol :
XTAX=5

(A-2al) {x} = {0}
Det (A-2al) =0

5
3-2 2 =0
S _3-2

2

(9-12)+2—5-=0
4

o ﬁ|,d ﬁ‘lp

o ﬁ‘lp ﬁl.'a
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Ve1
2
standard form of the quadratic form
XTAX=5
YT (Q"AQ)Y=5

e

2
=5
Y2)
ver , el
- y

A==

T

o &L
=5
> Y1 > 2

2
LR
4, RevisitExample Problem8.17 and calculate the angle

of the y1 axis relative to the x1 axis, as shown inFigure 8.2
Sol :

4X3-3X1X2+2x%5=8

4 -3 ]

3
-3 2
(A-2al) {x} = {0}

Det (A-al) =0

A =

1 )F’:“‘j"m‘(ii);( 0.4719

0.4719 -0.8817
Q= (04 (32 = (o gg17 0.4710 )
X1 0.4719 -0.8817,\ ;Vy1
(x2) = (0-8817 0.4719 ) (yz)
V1 0.4719 0.8817 \ ;X1
(yz) = (—0.8817 0-4719) (X2)

y1 = 0.4719%; +0.8817 X,
0.8817

0.4719

-2-V13 -1.8685 -0.8817
o), - [557)- )

e = tan! ( ) =61.8436



