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Topic 9-Matrices of
linear transformationsJ
Ex: Consider TiMEIR

be defined by

T(5) = ( -)(Y)
= (sy)

We saw that
the eigenvalves

of T are X
= 3
,
-1 with

eigenvectors = (4)
and = (i)

that is , T(l =3



T(5) = -5

Let B =[ , 5).
Then

you can
show , s are lin .

ind.

so B is a basis/coordinate system
basisforRof [
eigenvectors

Idea : Given any other
-

rector i we can (5)
decompose

it in terms
= = 2 + 105

of the basis B

like this -
I[ = (* ), = (i)

= = c , + cb
| T()



Then, = T(j)
T() =T(c, + (5) = ( - )(3)

= A(c ,a + (5) I = (3)
E

=G-5Ft) = Al) +Al I= c
,
A +As = 3(2) - (1 : 5)

(3)+-=

-(3)+ (- x)5)
SoT turns B-coordinates

[]p = (in) into Becoordinates

[T(r)]p = (3) .

The matrix

that does this is : (8- (



Another way to think of T
:

( :-i)(c) = (c)
~u

u
L

T applied to
new B-coordinates the B-coordinatesmatrix input
that but outputed as
computes T B-coordinates
-
T(x+ (5) = (3x)a + ( - x)5

Lat = -2 +6
Do this :

(8-i)= (ii) =End
mu

'S T()'s
new
matrix B-coordinates B-coordinates
for T



T(w) = -6 - 65

=
- 6(4) - -(i) = (= i)

&ef : Let T : IR"-IR

be a linear
transformation.

Let B =[ ...n]
be

a basis/coordinate system

for IR! The matrix

[T]p = (ST()p)[T(z]p) ... )[T(Tp)
↑ 4

column 1 Column 2 column

is called theAtfor T



~

with respect to B .

Thematrix does this :

[T(v)p = [T]p[]p
IR"

[T]i

⑭iCitponli
Ex: T :-I

+ (5) = (i
-

i)(5) = (*)
Pick the basis

B = [lik(l] i



Let's find [TJB-

F
= (3)
u

it wants B-coordinates as



input and gives B-coordinates
as output

(3)
Let = (b) S
Then
, T() = +(b)

= (10) = (i)
Let's compute T using [T]p

= (2)
We need 's B-coordinates .

v = ( ! ) = 0 . (i) - 1(0)

so
, [E]p = ( -Y) (i).(ol]
And

[T]p[]p = (3)(i) =(
= (b) = [T(v)]p



So

(2) = 1 . (i) + 0 . (6)
= (i) .


