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MATH 2022 Week 6 Worksheet

Qy Put
m = [ ?I )

.

Ca) find

ME :3 -

- 5.
' all - it -
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- Ii :X : ) -131=4 'D

Cb) By inspection ,
from the previous part ,

what are the eigenvalues ? 11,37
-

(c) Find P
,
P
"

and diagonal D

such that M = PDP
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(d) Find the characteristic polynomial

Xcx ) -
- detente - ml =/

It
= (X -4

'
- I = th - 4kt 3 = ( X - c) C H )

Ce ) What are the roots of XCX ) ?

X = I
,
3

Cf I find a general formula for M
"

:

M
"

= ( p D p - 1)
n

= p D
~

p
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'
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⑨ Thus find met = If :!891=[4%47]



QY Put
m= f I!! ) .

⑨ find
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Cb) By inspection ,

what are the eigenvalues?

III.(c) Find P and diagonal D such

that M = PDP
- l

:
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(d) Find p
- '

:

c÷÷÷l÷÷H÷÷ti::L
i :::i÷÷H÷¥÷÷

p
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= If?!! ]
Ce I find a general formula for M

"

:

m -
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is E. ÷.÷÷÷H:÷÷÷÷
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"
= [ I

,
ItEt )



0-31
Put

m = f II ]
.

Ca ) Find surd expressions for the

eigenvalues :

det C XI - m) = I ITII I = CHA - t ) -6

= X
'

- 54 - 2 = o when

+ =
5± It 5 I 533

-2
=

I
.

(b) What is the dominant eigenvalue
to 3 decimal places ?

X
,

=TEI@) What is the smaller eigenvalue
to 3 decimal places ?

ta -
-

17¥
Cd) find

me
,

= if I
,

-

Y ) = f-Ya



(e) Put To = [ ! ] ,
Ike ,

= M In ( kzo )

1st entry of In
rn =

-

1st entry of Thy

2nd entry of In
Sh = -

1st entry of In

Complete the following table to 3 d. p .

To Ii Er Is Iy It Is It

cos a:S i :* '

tis:rn I 7
5-2865-378

5.372 5.372 5.372

Sh 3 2-143 2- 189 2186 2- 186 2186 2.186

A find ME 's
, ] -

- f IIT his .) -

- LEI:D
(g) Read off the dominant eigenvalue2/73727

-



(b)
Put To =L ! ] ,

Inn
-
- M

' '

In
-
- [ In. In

f
1st entry of Ik

k
=

-

1st entry of In - I

=

2nd entry of In
uh -

1st entry of In

Complete the following table to 3 d. p .

So I , In Is IT

cos is: Ii:: I :*::Dth - 2 - 2.75 - 2- 682 - 2- 686

Uk - o . 75 - o . 682 - o . 686 - o . 686

C
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( j ) Read off the negative

eigenvalue

,

F¥
-



Q4/
Suppose that M is an invertible

matrix with eigenvector I corresponding
to eigenvalue X

.

(a) Prove that X to .

Prod : we have ME = XI and I to .

If X -
- o their ME = 0 I = on

,

"

I = I I = M
- '

MI -
- M

-

to -
- on ,

contradicting that I to .

Hence k€0
.

Cb ) Prove that I is an eigenvector
for M

"

corresponding to eigenvalue 5
'

.

Proof : We have

M
- '

I = m
- ' ④ '

XI ) = I
'
M

- ' L XI )

= x
- '
m

- '
CME ) = 5

'

IE = I
'

I
,

i. e . M
- '
I = 4-

'

I
,

as required .


