
 

Vectorization is done by stacking the cot of a matrix

A af af a
9

E

To prove linearity show the two properties
listed

flirty A x y Ax Ay fix fly

f x x Alex LA x a Hx

x feat
then we have

a it



Ext
see pages 1.12 l 13

E

First notice that

A ian

Now think of A in terms of the inner products
between the

rows of A ad x as in Ex 3 above
inner product
between vector

a Hit.f
ex

For the ith column all b t element i will be zero
so we get

a Xi In general we get

I



Ex 6

For a diagonal matrix

A
a

we have

a Ya

Now check AA

AA i
a

i

Think of A as a series of cot Then by Ex 5 the first cot
n

is

a II L
By similar reasoning we get At A A I



Ext
d tridiageol matrix has the for

a an o 0 O

de Azz Azz o o

a Nil t
Thus for Ax each element will only have 2

or 3 nonzero
elements in

the sun The elements of y Ax will be

y
A X t areXz

Ji die Xi t a ie Xi tai ie Titi I 2 n l

Yn Ann Xne t au Xn



EI
To see the form of A writeout a few values of y

Y X

Yz X t iz

Ys YatX X

So we need a matrix that picksout the correct
elements

of for each element of y
This has the form

I o O X X

I 1 O 0 Xz

I I I
l l l I Xu y t X t XN

ExI
This problem is most easily

derived by iterative substitution First

let U UzUs Uk Then

U uz Unf U U
T

UTut by transpose propertypg 1.19

fu Un VE



Now we need to evaluate Uz Uk Let U UsUy Uk

Then

Uz Uk Uz e
T

VEUE

UsUy UK UEc

and therefore

U Uz Un
T Ua Ua

TUEUF

Repeating this process K 3
more fines shows that

Ill Uz Un
t dietUnf UstUEUT

The second bullet is then

U Uz Un h Uz Un
t

UEUnf UI UIUTU de
U3 the the



Exley
for threematrices Use

substitution again Let D Btc Then

At Bt c 11 125

AID by transposepropertyfor
2matrices

Att Btc

AT BtrCT


