
Prot . tlaim : T =T
'

L)T is a prjection

( mppose TET
'

- Lt WT= { YEV : TY) =Y }
we willshowthetV -WTONCT)

OFXEWTMNT) ,

{ XEWT , 30 x= Tce)
⇒ x=0

XENT , 30 TCx)
=

0

O WT ^ NGT) = { }

② FXEWT . X =TLERDsO WPCRCTD
Fx εV , TCT(X) = TF(x) = TO) SO TUJ EWT LE RLDCWT

Therefoe WP = RGTD

Besides
, T ( x-T (x ) ) = T 4 )- T

=
Cx) =0 ExEU

w x-Ta ) ENCT )FXEV

sme x = TC) t x- Tle) )C θxGV

EWT
“

NCT)

then V = W
+ + NCTD

By d and ②
,
V= WTO NCT)= RIT)④ NCTD

Tis prgechom on Wy along NCT)



suppose T is a prgeetin on W
, along Wa .

V= W. DW,then

For any
VEV . II W

. EW ,WIEW

st
. 0 = wit w2 ,

and Tu) = W ,

Sine W=w .,

o we
have Tow) =w

0 T
=

(0) = TCT() ) = T (w) =w ,
= T (0)

te TP= T



poit ; . a istiner

V Ar ,ALEMnnCF) . VaGF .

T Ψ ( a - A
,+Az ) =B

'
CaA ,+Ar) B

= 1 B
1.aAA(B + B )

= a - BAB + BA
2B

= a- 亚CA ) + 年 (A2)

. TI isinjeetive
FAENCC) .aA ) = ieBAB=Onnnxu

Sinee
B is invertible .

B -B1
=B1B=I

A= B . BAB -B) = B - Onxn Bl = Omen

Thus NCE) = { Onxn}

. Te issurjeetive
VAEMnMCF) . I BABTGMnnCF )
St TaCBAB - 1) = B1.BAB B = A

Thus RCE) = MnenCF) .

or use dim( Mnenl 14) = dim( NCI)) tdin (kla)
In all . a is

an

isomorphism



Ca ) No . T : F
∞

→ F
∞

a (→ az, a 3, …)1,
a2
,

- )

U : F
∞
→ F

∞

aidri. ( s(
0
, a , az ,

… )

Then TU =I . T heas arightinverse

suppose T has left invere F then FoT= I .

( taias ) - ccaiaisTou)

{ = FC (a , ,
a 2 , … ) )

. (aiari )

= .CcaaWIU
= U ( (ar , az , - ) )

Thus U = F

ut UOTCC 1
,
0
,0 ,
- ) ) = U ( Co , 0 , … ) ) = C0 , 0 , … )

'
e

UOT = I

contradiction . so T has no left inverse .

cb) N 0
. Consider T : F

∞
→ F

∞

a, azi.…( 1→ C 0 , Ga, G2, … )

U : F
∞ → F

∞

(a , az
,

… ) (→ ( a 2
,
93
,
… )

ThenHoTI ie T has left inverse U
.

Ry similar argument
inCa) , we ktrow thet

T does ot have a vight inverse .



Cc ) if T hus a left inverse U and aright inveres

Then U =UOI =UoTOS )UOT ) OS =IS = S

eds Thas a uniqhe s . ThenTS I
.

To ( ST + S -I )ToSOT + ToS - J

= IOT + To S - T

⼆⼯

Henee S = SOT tS - I

Then SoT = I ,
s is also theleftinverse of T

T is invertible .



T

Eohition .

α= { 1 , x , x
2} β= { l , x , x, x3} γ= { eveces }

( a) τ C = x TCx ) = 1 +xt± x= T (x] = 2x+xzx,

uc ) = ! ,

ucx) = ( ) ,

ucx ) = ,

ux) = 部
π3-园⻔ []? !∵)

π]=∴ :号) )路)
][ 之 = 经路( ) ?

cb
)no

p
= A

[].“ h
。=:路 )

uch . > = 出

uchan]
。
= 到


