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B =3 =i
1. JA=N|=|-1 2-4 —1|=-AB-N{B-A)D\=0andAy3=3
=1 . B

1 -1 -1
forA=0=>X;=|1|and A=32X,=| 1 |,andX3=| 0
1 0 1

Apply gram-schmidt process to X, and X; :

wl= o=

-1
X, W,

Wo=X;=| 1 [and W3=X3- —=W,=|-
2 2 3 3 W,W 2
0 * 1
The orthogonal basis are :
| -1 -3
Wi=X= 1|, Wo=| 1 |,and W3=| -1 |, then normalized:
1 0 1
1 -1
V3 V2
W, 1 % 1
W1'>Y1=—l=—,W2'>Yz= - = ——= ,andWa—)Y3=
w1 |3 w0 | v2
1 0
V3
So, the orthogonal matrix P is:
% N TR
V32 Ve 000
1 1 1 1 T
P=(WiW:W3)=|— — ——|2P'AP=PAP=|0 3 0.
V32 Ve
1 5 0 0 3
3
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x-2y—-z+3s-2
3x-6y-2z+Ts—1
—2x+4y+z—-4s—1 '
Sx=10y=3z+1ls

2. Transformation T:R* = R*, where: T| z | =

3
(a) basis of image space Im(T) = { 5| }, and dim Im(T) = 2.

2 -1 -3
1 0 0
(b) basis of null space Ker(T)={[ 0|, | 2 |,| =5 ||, and dim Ker(T)=3.
0 1 0
0 0 1

3. (a) Given : Asimilar B
B =P'AP
B'=(P'AP)! = P?AP D50, A similar B,
(b) Given : A and B are similar,
B=P'AP
[B=AI| = [PY(A=AP| = |P7| [(A=AI)| |P| = [A=AI]|

So, A and B have same characteristics root (eigen value)!

-2-4 2 3
4 |JA-M|=| -2 3-2 2 |=(1-N(2-NB-N2>M=1A=2,andA3=3
-4 2 5-4
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1 1 1
forh=1=2>X,=|0|,forA=2=2>X,=[2|,andforA=3=2>X;=1
1 0 1

. Because matrix A

have three invariant vectors which are independent, so the matrix A is diagonalizable.

111 2 -1 1 1 00
Take matrixP=(X; X, Xs)= [0 2 1|, then P'=| 1 0 -1|=>pP"AP=/0 2 0].
1 0 1 -2 1 2 00 3

- (-4 3

. 0 1 : :

5. Basis orthogonal : Y, = , Y= ,Ya=| 7 |,and Ys=
0 0 | -5
=1 L -2 -4

Basis orthonormal: g; =

¥2 V6 21
6. Apply Gram-Schmidt process to X;and X; :
: XY,
Yi=Xi=|1|,andYo=X, - 2Ly, =0
1 14

. Normalization to vector Y; and Y, to be

L L
~3 v2
0 |. Finding orthonormal basis (g1, g2, g3}, take the third vector

-L £

E] v

g; = | b | is orthogonal to g; and g;, and g have norm equal 1, thus :
&
= @ b € -

81.8=0> £+ - £=0

g.g3=0=> “+0+ %=0

[lgsll =12 a*+b?+c?=1

From the system of equation above, a= Lv6, b= -2V6, and c= -1 V6; thus gs = | =°
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7. If relative coordinate q to the basis P is qp = (X, y, Z), then :
q=Xxpy+yp:+2ps3
-1 -3t +3% =x(1 + 2t + 1)) + y(3 + 8t — 2t%) + (2 + 5t)
It can get system of equation:
X+3y+2z=-1
2x+8y+5z2=-3
x=2y=3
from the system above, x =-1, y =-2, and z = 3, thus the relative coordinate of q to the
basis Pis (-1, -2, 3).
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