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4 -2
ExamplelLetA:(1 lj'

(a) Solve for A in the equation: det(A — Al) = 0.
(b) Let A1 and A2 be the roots of in (a), where A; < Ax.

X X 4 =-2\(x X 4 =-2\(x X
Find ( lj and ( 2) such that ( j( 1]:)\1( lj and ( J( 2}:)\2( 2},

Vi Y2 L1 )\n Vi L1 )\y Y2
where x12 + y12 2 0 and x2> + y22 2 0.

X, X
(¢) LetP :( b2 ] . Show that P is non-singular. Hence find P
Y1 Y2

(d) Find P'AP. Hence find A'%.
(@) det(A—A)=0.

4 =2 1 0
dt[( jx( Ho
1 1 01
4-2 -2
1 1-A
@G-MN1-N+2=0

AM-50A+6=0

A=-2)A-3)=0
A=2orA=3

[ G
(b) =2 = X1=Y1
11 Y1 Y1

Letxi =y =

R

Letxo =

(¢) ( J det P =-1# 0 = P is non-singular.
1

L PN -
o e T )

(P'ap)® =(p'AP)p AP) (P AP)= P~ (aPPT AP P A)P :P_l(AA---AJP

100 times

100 times

100
plgloop — 2.0 _ 210
ao_p(27 0 | (1220 (=123 2 2B -1 2

_ —0100 L 53100 5101 _ 5 3100
- 3100 _ 5100 2101 _ 3100
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-1 1 1
Example2LetA=| 1 -1 1
1 1 -1
(a) Solve for A in the equation: det(A — Al) = 0.

(b) Let A1, A2 and A3 be the roots of in (a), where A; < A2 < As.
X; -1 1 1)\(x X;
Find |y, | suchthat | 1 =1 1 ||y, [=N]|y, | wherex?+y?+z>#0fori=1,2,3.
z; L1 -1z z;
X Xy X

(¢ LetP=|y, y, ¥;|.Show that P is non-singular. Hence find P~'.

Zp X %
(d) Find P"'AP. Hence find A'°.
-1-A 1 1
(a) 1 -1-A 1 [=0
1 1 -1-A

~A+1)P+2+3(1+N)=0
M+3N+30+1-3A-5=0
MN+3N-4=0
A+2>A-1)=0
AM==2=Mand A\3=1

-1 1 1) (x X
(b) 1 =1 1 1||y|=-2]y

1 1 -1){z Z
x+y+2z=0
x=ty=s,z=—t-s,t sUR.

by 1 0

yi=| 0@+ 1 |s

Z -1 -1

X 1 X, 0

=0, [y = ]

2y -1 2, -1

-1 1 1)(x X5 -2 1 110 2 -1 -10 -R,

I -1 1 (|yl=ly;|= 1 -2 1/0|~|0 =3 3|0| R, +2R,

I 1 -1)\z 23 1 1 -20) (0 0 O|0)R +R,+R,

6 0 -60)3R —R,
~l0 1 -1/0 —1R2

3
00 0l0

From (2), y3 = k, z3 = k, where kLIR
Sub. z3 = k into (1), we have x3 =k

X5 1
Y3 |= 1
& 1
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Diagonalisation of matrices

1 0 1
¢ P={0 1 1
-1 -1 1
1 0 1
detP={0 1 1=3#0= Pisnon-singular.
-1 -1 1
An=2,An=-1,Ai=1
Ayn=-1,An=2,An=1
As1=-1,A»=-1,A53=1
2 -1 1Y 2 -1 -1
pl= 1mzd]()l—121:1—12—1
det P 3 3
-1 -1 1 1 1 1
2 -1 -1)(-1 1 1 1 0 1 -4
(d) P_IAP=l -1 2 -1{|1 -1 1 0 1 1=l 2
3 1 1 1 1 1 -1){-1 -1 1 3 1
-6 0 O -2 0 0
=l 0O -6 0|= 0 -2 0
3 0 0 3 0 0 1

(P'AP)" =(P7' AP)P~ AP)---

10 times

-2 0 0)° (1024
P'AYP= 0 -2 0] = 1024 0}
0 0 1
1024 0 0 1 0 1)(1024
A%=p| 0 1024 olP'=[0 1 1 { 1024 o%
0 0 1 -1 -1 1
1024 0 1(2 -1 -1 2049 -1023
1o 1024 1][-1 2 —1]|=1]-1023 2049
Sot004 —1024 1)L1 1 1 -1023 -1023
683 —341 -341
= -341 683 -341
-341 -341 683
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(P aP)=P'(aPP7'AP...P7 A)P =P (AAMAJP

10 times

2 -1 -1
-1 2 -1
I 1 1
—-1023
—-1023
2049
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