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MATH 2022 Week 3 Worksheet

QY The determinant of a 2×2

matrix
m= ( Ibd)

is

det M = ad - be
.

Let

A- - f ;:] ,
B -

- f ;

;)
,

c -

- I]

Working over IR
,

find

det A = 4- 6 =  - <

def B = 6 - 6 = o

def C = - 21 - C- Lol =  - I

which matrix is not invertible ? B



Find
a

. i
= ÷ Est ) -

- Eta )
c-

'
= ICE I -

- f.IT ]
Ac -

- C : I'sIT -
. I

i:]a-
' i -

- Ea II -

. I :

c-
'

A' '
= LITTLE =L ¥It )

det ( AC ) =
- 13140 ) - 18C - 29) = - 5201-522

= 2
.

a-4-
'

= III : I -
- Is ]

EAT
'

= A-
' i' = If

-

as;]



Qy
Put

m = ( I -56 ]
.

Over R
,

det M = - 30 - 25 = - 55

and
m

"
-

- ÷ EEII -
- Is CEII

Over 277 ,

m -
- LIII -

- II
-

i ]
,

det M =
- z - y = - 6 = I

and
I I 2

m
- '

= T la- a ] = [ I's ]
Why does M

- I
not exist over 21

, , ?

det M =  - 55=0 in Zi ,



Q3/
Solve

set z = O

y t Z = O

set y = I

over IR :

c :::L:3 . c : il :3

i ::.itin :: ÷

:with solution ( my , E) = ( I
,

I
,

-1 )
.

over Zz by converting previous solution :

( my ,
t ) = C2

,
2

,
t )

Why is there no solution over Zz ?

[ '

o

. 1:14 's!!lol ) inconsistent



Q4/
Solve the homogeneous system over 222 :

a
,

t r
z

t a
z

t Rs = 0

A
,

t are t My t as - = O

A
,

t Nz t Nf = O

N
,

t n ~ t My = O

after row reducing the following matrix

to reduced row echelon form :

i :::: i :÷÷÷n:÷÷:S
i :÷÷÷n÷÷::S

with solution set

{ Ct
,

o

,
t

,
t

,
o ) I tf 222 }

= { C o
, 0,0 , 0,0 )

,
( 1,011,1 ,

0 ) }
.



QT Consider the following permutations of

X = { 1,2 ,
3

, 4,5 } :

L : I H 2
,

2 H 5
,

-31-74
,

4 A I
,

51-73P : I H 3
,

21-74
,

3 1-31
,

41-75
,

5h32

Y : I 1-95
,

21-72
,

31-74
,

41-7 I
,

51-73

Express the following using cycle notation :

L = ( I 2 5 34 )

p = ( I 3) C 24 5)

8 = ( I 53 4) (2) = ( 1534 )

Simplify , using cycle notation :

xp = ( I 253 4) C I 3) C 245 ) = ( 1435 )

Pd = ( I 3) ( 245 ) ( 1253 4) = ( 1432 )

p 8 = C I 3) ( 245 ) C I 534 ) = ( 14352 )

82 = ( 153 4) C I 2534 ) = Cl 3) ( 254 )

B Vd = ( 14352 ) C 12534 ) = C 11410114115) = I



Q6/
put a = C 1271347

, p
-

- Cl 3) C 24 )
,

8 = Lp = C I 2) ( 34 ) C I 3) C 24 ) = ( 143123 )

Find a
'

=p 2=8
'

= I

BY = C I 3) ( 24 ) ( I 4) ( 23 ) = ( I 2) ( 34 )

8 a = C 14 ) C 23 ) ( 12 ) ( 34 ) = ( I 3) ( 24 )

and complete the multiplication table :

I a p 8

I I L p 8

in L I 8 f

p p 8 I a

r r p a I

How does this compare with the composition
table for symmetries of the rectangle ?

I I
•

, •
2 same if making identifications

.  -
-

f
- - - -

a = vertical reflection

µ
a

: • 3 p = 1800 rotation

8 = horizontal reflection

The group a -
- { I ,a , p ,

8 } is abelian ?

⑦
F



QFI
Consider polynomials with coefficients from

122=20,1 }
.

Put

f-  = { o
,

I
,

se
,

I ta }
.

Complete the addition table for f  :

+ O I a I t 2e

O O I a I t se

l I 0 Itn se

se N Ita O I

I toe Itr N I 0

Complete the multiplication table for f if
- O I n I t  2e

(a) at ti -
- o :

o O O 0 o

I 0 I U I t N

se O K I I t n

Itn O Ith Itn O

- O I a I t  2e

@ ) sett ntl =o :

o
O 0 0 0

I O I k Itn

se O n Itn I

I th O Ith I K

Which of @ ) or Cb ) yields a field ?

M
-


