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MATH 2022 Week 7 worksheet

QY Solve the following system

working over 273 :

R
,

+ xz t kz + n+ toes = 0

k
,

+ xz t Hs = 1

x
,
t 222 t x

}
t 2×4 + Us = 2

Zxz
t Zoey = 1

What Is the size of the solution set ?

II



QY Consider the following matrices

where O E R :

Roik::L , t.ie::b:]
Simplify the following :

(a) Tot ,
= Koo:* ]l adf.sk ]

:b) Tith Tits
=

( C ) Ritz Tith Rib =

(d) Tits R #zT#3 =

(e) Rzit
, TIA Rita ¥3

=



Qy Put m= [ It ] ,

a=[ IT ] , B=[:2 , ] ,
t.fi :]

.

find elementary matrices E
, ,
Ez

,

E
3

such that

(a) E
,

M = A
, E⇒

(b ) Ez A = B
, TE⇒

(c) E3B = I
, fE⇒

Express M as a product of elementary

matrices :



QLY Let M be the following stochastic

matrix

m=[;I::] .

(a) Row reduce I - M and hence find

the eigenspace corresponding to the

eigenvahe 1 :

I - M =

(b) Now find the steady state probability

vector I for M :



Q5/ Let M be the following stochastic

matrix

m.li?oIE:o?st(a) Row reduce I - M and hence find

the steady state probability vector I for

M :

I - M =



Q6/ Consider
M= [ 8.to;] .

(a) Why Is M doubly stochastic ?

⇐
Write down immediately a steady

state probability vector I for M :

±=f ]
(c) Let I. = [ to] and Ik+ ,

= MIK

for k > o
. Explain why dig

.

M
"

do

does not exist :



Q7/ In each case find all z

such that

Zn = < z )

with respect to addition
.

(a) 273 = < Z ) where

-z =

-

(b) Zy = ( z > where

⇒- 1-
( c ) 72

,
= ( z ) where

z = .
(d) Zg = < z ) where

z = |-/

(e) 22g = < ⇒There
.z= f-



Q8/ Working over 23 = { °
,
i
,

- 1 }
,

complete the following multiplication table

mod xhtl ( that is
,

n't 1=0 ) :

0
.

1 - 1 k ltx - ltx - x I - R - 1 - se

0

:
1

:
- k

- ltx

- k

:
- K

Do we get a field ? .
The nonzero elements form a cyclic group .

find all of its generators : .


