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linearoperat.ir#: Part 2

Definition : A linear operator is a mapping
A between

to vector spaces V1 , 1W that satisfies
two properties :

① Alvi +%) = Avi + Avi
,
vi.view

② ACCT ) = CAT
,
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itself a vector space ,{ Allx-c-NS.t.geis a "↳P"" & "

y, may be just { g) or a " P ""
AE = 8 } fully contained in V1

Iud is a subspace of UN

{AÉ 1W sit . 3- Few for which Añ=w ]

Examples

•
A : N- N

,
N=Ñ

,
UN=Ñ
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•
A : ¢2→ I

,
✓ = C2

,
1W = 1C

A :( 1 it kerA= ? In A = ?

A ( Zz;) = 12=1 tizz = Z
, tizz

→ Any complex number u
can be reached

, e.g .

Set Z
,
= U

, Zz = o .

→ In A. = I

¥ o → Z
,
= - izz

→ kerA= { Fee ; T = (-52-2) }Zz

of course , Ecker A (take 2-, = e) ,
but also f- i / c-

Kent

1

→ A
"

is not well-defined .

• B : Ñ→ pi

B = ( 1 2

3 4)
PRIB ? B ( ;) = (

×.+2×21
÷ o → 4=-2×2

→ X
,
= ✗2=0

3×1+4×2 ✗1=-4-3×2

2nd? B /¥;) = / !;) → solve the linear system

for generic be
, bz .

detB= / ; } /
= 4-6=-2

≠ .



So B
"

is well defined . What is it?

•← a • 1; :X; ;1=1 : it ji: :< 11%1=1:/ ⑦

Cramer's rule 1 ; 4) 1%1=1:/②

÷¥i¥ .
" = =#

Repeat for②

⇒ B-:# 1.5 -it = -11¥ -it

•

¥
,

: N→ IN

4¥ =
spaces of functions

AT = b- flx) = 1×-2 x'dx + C = - ✗
2
+ c

No well defined inverse ? Any c gives §¥ = -2x .
We need to add another condition . . .

e.g. f- (a) = 1 e- as part of the problem or

the space V1 .

Then
, f (x) = -x2 + 1

More generally ,

✗

dj¥ = gin ⇒ fan = / gixdx' to
a

f. (a) = to c = fo - f glad×'

→-


