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MATH 2022 Week 6 Worksheet

QY Put m=[ ?'z ]
.

(a) find M [ Y ] =

M [ i ] =

(b) What are the eigenvalues ? M
-

(c) find P
,

P
"

and diagonal D such

that M= PDP
' '

:

p
' '

=
D=

P =

, )

(d) Find a formula for M
"

:

re
e) Use your formula to find

M3 =
M4=

)



QY Put

m= ( It'D
(a) findMfi,] '

Mfg)= , M[tif =

What are the eigenvalues ? M(b) -

(c) Find P and diagonal D Such that M=PDP
'

!

p =

,

D=

(d) Find P
"

:

@| find M
"

=

(f) Thus find MY =



512 - YzQY Put
m= fyy

.

" 2

°

;]
.

Yz

(a) find and factorise

det ( XI - M ) =

(b) What are the ejenralues ? M.

(c) find eigenvectors to set up diagonal
isatiou :



QY ( continued )

(d) Find P and diagonal D such that M=pDPt :

P =
D=

7

@1 find P
"

:

( f ) find M
"

=

(g) find M4 =



Q4/ Put m= [ ;} ]

(a) Find surd expressions for the eigenvalug
.

(b) what is the largest eigenvalue to 3 d.
p . ?

x. =

Me
) What is the smallest eigenvalue to 3dp .

?

x. =MayFind M
' '

:



QLY
continued

@ 1 Put g. = [ !] ,
In ,

= Milk for k > o
,

pk =

1st entry of Ik
,

gk =
2nd entry of Ik⇒

- entry of Ik . ,
1st entry of Ik

Complete the following table ( to 3 d. p . ) :

Io Yi Iz Yz It Is I6 If

l 'll :]

#rk i 8

Sk 3 2143

find M [
'

s
,
] =

What do
you notice ?



QLY
continued

(f) Put I. = [ to] ,

In

,=NIk=[i?s

. lastIn .

=

1st entry of ufka =
2nd entry of win

the - , n -

1st entry of age
,

1st entry of Ik

Complete the following table ( to 3 d. p . ) :

To lf ,
YZ Is W~y Is

l:] WE:#th - 2

uk
- 0.75

find M [ 4.) =

What do you
notice ?



QSY

Let G be a cyclic group with 8

elements
,
expressed multiplicatively , say

a = < a > = { a
,

al ,a3
,
a
" ,a5

,

a

'

,

at ,a8=1 }
.

Find

< a
'
> =

3

< a > =

4
< a > =

5

< a > =

6
< a > =

7
< a ) =

For which i E { 0,1 ,
... ,7 } is it the

case that < a :> = G ? |i


