







































































































If Cirulent Matrix

A E IR is said to be cirulent

The rowsif a a a a a

Ilainiates
an h a 2 An 1
an a a

i iii
ou equivalently

the ols

i i ii ili
Det Block Civalant Matrix

H e RM is Block Civalant

it H
H H H H in

m iii iii ti
i

Hi
where a L H E 112

avi circa ant matrices

A Block walnut matrix can be understandas

A Circulant matrix of clumlant matrices










































































































k f e IR MN

Ocf k f g
show that Tranforn mix H for G
is block circle

1 fit itIn
How

where each H E IR

H f t Hir f t Hint
5 Hi f t Hi f t t Hin to
Recall the geometric meaning of leaf
periodically extend f
rotate h by 1h toget k
and artery k on f

a 44 4
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f tie fin fi tin fin

sac
t tu fan

µ
f

f pulp five four
tin fin fin tie finsit.fi ft fu fan

five five four five five four

s.si I 8it.t t8 it
su Thidat't hit fit kid t
Tidbit list t

Your Tutor's own whether
Please defiant clearly if you want to use it elsewhere

Si kid I kid f t knit It










































































































it fan.it iiift fsin
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ki ki ki kai circularI Lai ki ki










































































































f ik tie fin fi ta fint
t tu favSnf

f Igo
five fun to five four

fi tin i f tin i fin
t.im tttu fan

FN five fwm
satiiiiiitime

III th t t knit

Sir knit if kid t t laid f

g kid t hit If t knit If

fist.tt f
i.t
fa ifi

ii
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Similar approach for all 5

I i
Hi Hi H an f

an aIv

Hin Hi Hi Hi iviii ii it
i Block live lent



f e xoxo

Find a formula for FC2 pl

I m n f III tch e e
s akene

F aip f II Flange's
am pm

III If k e et
tmktkltncp.es

I I EffCk e II é
tht es uiptesn 1

Yu4IEffike Iet catkin Iet eating y

Ei's
catkin Ent it ki a

ÉIE it an

f it ki a

A kt d
similarly

Ee's lettin
Y it

l p
ist ex p



i f la pl f f C d p

i e
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A E IR rank A r

A U I V

Ah rank k approx by SUD

Let B E 11214 rank B k

ta 11 A Ah Il E 11 A B Il

ts 11 A A ally E 11 A Ble

where fr C E 112mn

Hell SEN iÉiI

IIII CI

T c



ptdj.gg k e r rank ca

Then B can be written as X Y
where X t 112Mt ye 112

Ntk

You can consider 13 PS at Sun

and take X to be the first k cols at PS
take s to be the first h cols of a

A U I V C SU D

Ti Jen E R first htt cols of V

Since rank Y k

and din spent i i i tail kit

There must be a non tail linen combination

of P p Futt l
Waffen as I V T t i t Zen Jedi

falls into the null space of YT

Ito I Een



11 A B Il

YI CA 131311

2 11 A B T Ili
11 U IVTE XY Elli

11 I v 2 8 t e t rat Jk I 11

11 I J E t t run Eat Il

y t t rein rat
I rat f r t t rat I

real
T C H Ak

11 A Ak lls

ta proved



platy mecca

11 A AkY't Em i

Suppose A A't A

Note T CMittal 11 Mit Mill

Iggy
t 1114.11 t 1114.11

t Mi t t Mu

T.CA l t r A

Til A A t t I A A's

raff gigppwe
rule j i approx
by SUD

TYE 0 H A i t A A's it
8 A C A i t A's i

rank at mist it 2

by ti I t A Ai g i le best rank it r eppux
Jit I Al in 2 mom

Take A A B A D

for i 2 I j let1

T A 13 t t B 2 Title A

1137 o as rank 13 k



Then 11A 13114 É r A B

I É t en ca I

In ri Al
11 A Ak 11t

t a proved


