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iM : Part 3

Theorem : If her A = {E) then A is
"
one-to-one " /injective)-

and therefore the inverse operator exists .

→

•
Note AE = 8 always ; therefore , if A is injective then
it must be Rer A = /E ) ( converse property) .

•
Assume kerb = / 8) and A not injective .

Then
,
7 vi. Jz such that

Avi =Ñ as Ali, -is)=ñ ⇒ is - vie her A{AT
, =
Ñ ↑ as J

, -52 €07 ,
i.e
. Ñ=Ñ

linearity

Theorems : The inverse of a linear operator is also a linear P .

→
• By def Añ=y ⇒ A"y-=ñ

A Then Aki ) = CAI = C J
'E- '

y→ → A- ' (c# = CI = c A- ' ja-

Moreover
, A- ( J, + Tz) ± AT, + Avi = Ñi + Ñz

and therefore A-
"

(witwz) = T, +T, = A"Ñ + A "Ñz

-



-1¥ : The columns of an invertible matrix

form a linearly independent set .
→

d- =/Aj jti A
- . .tn

↓ ↓ )
A- = o for some I /e.g . 5=5)

• If A is invertible
,
then I = o is the only solution ,

But
. . .

= a-ai-x.AM?I:-.I.:?f-..is.i.A
If the only possible solution is a = Xz = . _ _ = ✗µ = o ,

then { Ñj j= 1
,
. . ;
N ) for - an LI set

.

•
The converse is true as well : if the columns are LI ,
then herA = { E) and A is invertible .

ᵗʳTᵈ :

¥ We see Ñz=ÑitÑz ,
"

M = ( 3 1 4
these three vectors are not LI .

Moreover 1 M¢ = ×,
Ñ
, t XZÑ, + ×}Ñ] = E if ×i=✗z = - ×}

% =/¥;) indeed
,
then

e.

Jfk
-
_ ×
> = 1

Xg = - A

MI = -×](Ñ+Ñg, =3


