
Lecture 7:
Recall : Matrix representation

Notation : An ordered basis for a finite - dimensional vector space V

is a basis for V endowed with a specific order .
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Definition : with this notation as above
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Composition of linear transformations and matrix multiplication

Thin : Let V and W be two vector spaces
over the same field 't
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Corollary : Let V and W be finite -
dimensional Vector spaces

with ordered basis p and 8 respectively .
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Invertibility and Isomorphism

Definition : Let V and W be vector spaces and let T :V→W
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( 1 - I and onto ) so that IT
-1

: W → V Such that ?

T
- '

o T = Iv and To T
- '

= Iw

Remark : If V and W are of equal finite - dimensions
,

then T : ✓ → w is invertible iff rank = dimcv )
.

"

dim"CRuy dimon )

-

T is onto



Proposition : The inverse T
- I

: W → ✓ of an
invertible linear

transformation T : V→w is linear .

Proof : Let Tj, ,jzEW and CEF
. Ev

'

c

' Tis bijective :* I ! I
'

iandIz such that

TEXT ) =D
'

, and TC # 27=52

So
, T

- '

( cyityz ) -

- T
- '

( CTCXT ) t TCI 'd )
= T

- ' ( Tccxitxzi )
= Exit I

a

= CT
- '

CF , ) t T -45 's )

,

'

.
T

'
is linear .



Example :L
.

Let A E Mn×nCF ) is invertible .

Then : LA .

. F
"

→ F
" defined by LACI

'

)= A I
.

is invertible and the inverse of LA is :

(LAT
'

= La - I

2
. If T : V -7 w and U : w→Z are

invertible linear

transformations, then = yo T is als .
invertible and

( Uo-15
'

= T
- I

U
- I

( T
"

OT )⇒
Id



Lemma : Suppose T : V -7W is invertible .
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