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QY Consider the linear transformation

f- : IR
'

→ 1123 where

f- ( nay) = ( znty ,
2n - y , T - n )

.

find
f- Cho) =

f- coal ) =

and the matrix M representing f :

M =

Check that Mf ;] = ( flag ) )T

ME ;] =



QY Consider fi 1124 → IR
'

where

f- Cn
, y ,

2-
,

W ) = L y - 2- to
,

a - ytt ,
2n - 3W )

.

find
fcyoiho ) =

f-

Coil
,qo ) =

f- C 0,0 , I
,

o ) =

f- C 0,010,1 ) =

and the matrix M representing f :

M =

T
Check that M fTy) =

Hay
.to ) :

M a ¥5



Q3/ Consider f
, g ,

he : R2 → R2

represented respectively by

Mf -
- [ ?:] , Ms -

-fi I ] ,
Mi - (:

Find the following rules :

f- Cay) =

gory ) =

Huey) =

Find the following composite rules directly :

( fog ) Cay) = fcgcn , y ) ) =

Cgof ) Cneg) = gcfcn , y ) ) =

Cfoh ) C my ) =

( hoh) C a. y) =



Find the following matrix products :

Mt Mg = ( ?;] fiI I =

Mg Mf = [ II ) f ?! ) =

Mt Mn = [ Ii ] I ?Is ] =

me = C II Il :Is I -

Check that you
obtain the transposes of the

previous rules
, using matrix multiplication :

Mt Mg ( } ) =

Mg Mf [ } ) =

Mf Mn [ j )-2
Mu I ;] =



Q4/ Find all powers of 3 in 22,3 :

3
'

=3
,

32 =

Thus
<3 ) =

Find all powers of 2 in 22,3 :

21=2
,

22 =

Thus
< → =

True or false :
-

2,3120 } is a cyclic group ? T f

find the rule for an isomorphism from

22,31{ of to ( 23,2
,

t ) :

I to IT for i= I
,

. rr

,
12

.



QST The symbols L > need to be read

in context
.

In this exercise
, generation

is with respect to addition t
.

=

True or false-

Ca) 226 = ( I > T F

Cb) 276 = 427 T F

@ ) 276 is cyclic .
T f

Cd) 272×21 ,
= ( Chl ) ) T f

@ ) 222×213 = ( C 1,2 ) ) T F

Cf ) 222×27,
is cyclic .

T f

⑨ 23×213=54,17 ) T

F
Ch) 213×273 = C ( 1,2 ) ) T f

Ci) 273×21 ,
is cyclic .

T F

Cj) 23×224 is cyclic . T f

Ck ) 224×276 is cyclic .
T F

@) 222×223×275 is cyclic . T F



Q6/ Consider the 15 - puzzle :

I 2 3

456 7 8

9 to 11 12

13 14 15

Consider the following configuration :

I 5 8 10

11 2 6 9

14 12 3 7

15 13 4

Write down the associated permutation where

the blank square is labelled 16 :

Is it even or odd ?

Is the configuration possible ? Y N



Qty Let a = La
, p ) be the group of

symmetries of a regular n - goin where n 33 and

L = rotation 2%
,

p = reflection  in a fixed axis of symmetry .

Thew

a -
- { I

, 4 I . . .

,
a

"

, p , xp ,
. . .

,
a

" - '

p }
- -

rotations reflections

and /an=p2=1,ap=p£,px=x
-

Put
y = 24ps I

' pas
'

p 2-3
.

Simplify 8 in the following cases :

Ca) a = 5 :

Cb ) n = 6 :

@ I n = 7 :


