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6 Matrices

G 1 Introduction to matrices and link to linear
operators

6 1 A Linear operations transformations on

vector spaces

Def We call the operator of U V
linear if
i A utu Au An O Yue V

ii A au TAG HIER ve V
or A

Note The line equation f x y ax tb
is only linear in this sense if 6 0

For example taking b 0



lo e ple
f xx atx't b 8 75 7 ax b Tfa
In case of b 0 we

say affine linear

Basis representation

take a basis B bn bn of U
u EV with

aj bj ajek by EU

to A gajbj EV

g Aby using definition

Now suppose since Au w e V

0 Au Bibi Pi ER

and also since Abj Cj E U

A bj aig bi aijek
different coefficients for
different bj as each

Abj is a different vector
in V



L

Av Bibi ajfbjjg.ggaijbio
IExjaijbi Egaij dj bij i

Bi fay xj by uniqueness of
representation

rt I
A G is a matrix

am
Inn

We introduce the notation

B Ax
matrix vector

multiplication

Ex
A 31 a 1



p an 2 L

B A a 1 I
2 a 1.2 1st row

301 2 2
times a

2nd row

times x
with times as in
scalar product
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6 Matrices

G 1 Introduction to matrices and link to linear
operators

6 1 A Linear operations transformations on

vector spaces

Example U vector space of polynomials
of degree 2 with

coefficients in IR

B 1 x x2 basis of U

St d differential operator

To find corresponding matrix A we need to
look at how it affects the basis vectors 1 x x2



lo a r fled I i n

We can then use A bj aij bto construct A via the aij
A 1 0 Ax 1

0.1 0 x Ox2 p 1 0 y yo z
1 A X2 2 x

O At 2 x 0 x2

so the matrix A has to have as entries the

blue coefficients with first row corresponding to

Al second to A x and third to A x2

onto
A 1
In Ax

Now take p 3 2 2x 7
3 x2 2 x 1 7

so x 3 as coefficient vector of p

for the basis B

If 6 x 2 0 x2 6 x 2 1

14



so B as a result of Ax is p

We can check

o n 10 2 2 36 11 11


