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Topic 9 - Matrices of

linear transformations&
Sometimes you have a linear

transformation whose input

and output is expressed
in the usual xy

or xyz

coordinate system,
but you

instead want the input

and output to be
expressed

in terms
of a

different

coordinate system. We

will learn how
to do this.



Lef: Let T : R" -IR" be

a linear
transformation . Let

B =[E .., in]
be a basis

Coordinate system
for R

The matrix

= (LEDis/[T(Dp(000)[TIvaDi)
notation tp
matrix columns ofmatrix

is called theMatrixfor T with

respect to
B-
-



What does [T]p do ?

For any rector we will get

Elp= [T]p[=),
--
matrix

T(t)'s above
is

B-coordinates B-coordinates

So
, [TJp Computes T

but

=it wants B-coordinates as input

and it outputs p-coordinates.



EX: Let T : IR-IR" be

the linear
transformation

given by

T(j) = (= )(5) = (3)

Let

p
= [(Y) . (i)]

You can
check these

rectors

are
linearly independent

so B
eigenvector :

is a basis
for M2.Ent
-I

I picked: of
T

.

the eigenvectorsKit



·



What does this matrix
do ?

XY
Le + = = (6) coordinate

system

Then,
T(y) = +(=b) = (2) I calculation# t
-3) coordinate

system
calculation

Let's use B instead.

Note: = ( = ) = 4)",)
- 10(i)

so
, [E]p = (d)

And

[T]p([] = (8-i)(i)=
[T([]p

So
,
it should be that

T() = 12("; ) + 10(4)



which gives T() = (22)
which is what we had above.

Emmary: B = [("i) , (i)
Given E write = c (12) +(i)
So
, [i] p = (ii)

B-coordinate
output

Compute

[T]p[]p =(i)()
~

computesT
input

This expresses the identity :

T(c)"i) + x(i)) = 3x)"z) - x(i)



Using eigenvectors like this

is called "diagonalizing T"

-


