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QY Solve the following system over 223 -

-

H
,

t a
z

t n
,

t my t a
,

-
= O

K
, t Mz t Rs - = I

se
, than t ng t 2Mt t Ng - = 2

2ns they = I

What is the size of the solution set ?

IT
-



Qy Put M -

- [ ::] ,

A- - [ :Y )
,

B -

- C ::]
,

I -
- [ '

o :]
.

Find elementary matrices E
,

,
Ez

,
E

,

Such that

Ca) E
,

M = A E
,

=

Cb) Ez A  = B Ez =

(c) Es B = I E
,

=

Express M as a product of elementary matrices :



Q 31 Consider the following stochastic matrix :

m -
. c :::

(a) Row reduce I - M and find the

ei gens pace corresponding to eigenvalue I :

Cb) find the unique steady - state probability
vector I :



Q4/ Consider the following stochastic matrix :

" to÷:÷:
Row reduce I - M and hence find the

unique steady - state probability vector I :

I - M =



QSY
Consider the following where O ER :

ro -
-

C :::
-

÷: ) . Toti::÷:]
Simplify the following :

Tote
-

- C ::: :÷:v÷:÷;]
=

(b) Taya THz =

C) RTI
, Title RTI

,

=

Cd) Tut
, Rith Tay

,
=

(e) Rut
, Tith Rith Tty

,
=



Q6/ A finite group G is cyclic if

all elements can be obtained by applying

the group operation repeatedly to a

single element g ,

called a generator
- I

in which case we write

a = Lg >
.

find all z such that In = C z ) with

respect to addition in the following cases :

-

(a) Zz = L Z > where z =

(b) 274 = £ z ) where t  =

e) 25= Lz > where z =

(d)

276
= E z ) where 2-  =

(e)

2g
= Lz > where z =



Qty Let 6=27+110 } = { 1,2 , 3,4 , 5,6 } .

Then G is a group under multiplication .

Find all successive distinct powersof Z

in each case ( working over 227 ) :

z
,

Z ",
Z

'

,
2-4

,
. . .

(a) 2-  =L :

Cb ) z =L :

(c) 2-  =3 :

(d) t -
- 4 :

(e) 7=5 :

Cf) 7=6 :

True or false : G is cyclic .

T F



QQ Let a = { 3,6 ,
9

,
12 } .

Fill out the following multiplication table

working over 21,5 :

• 3 6 9 12

3

6

:
(a) True or false : G is a group . T F

(b) What is the identity element ?

(c) find 3-
'

=

,

g-
'

=

(d) True or false : G is cyclic .

T F

(e) find all g such that G = Sg > :

g =


