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onsider V = R2
A

= d 0) u = La

β= { .0 } is on .

basis for v .

Then ucx ) =11 lxl for x εβ .

But uc ( i ) ) 1l = 2 F ~==1 "

So Uisnotunitary
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such that x= x 1 th . yityz .

Then U (x ) = U ( x , tx2 ) = x ,
- xz

U ( Y ) = U (y . tyz ) = y ,

- Yz

∠ ucx )
, y

〉 = x . -
h ,

y tyz ) = < x , y > - < xr , y>{< x , Uly ) ) = < x 1 + x2 , y .

-

Y 2 〉 = < x. Y 3 - < x 加 , y 2 >

Ths culxny " = Cx , ucy ' ) ie u= u
*

{
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2

= < x
,
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.
w is finite-dim .

IfT isorth prg of v on w
.

Then (T) = W
.

RCT3== N (T)
,

R (T) = NL]

let U= I- T

① clim : R ( U ) = WI

Vv ε V U ( r ) = v - Tl⽐

T ( U (~ 3 ) = T( v) - TP (v ) = 0

so U (r ) EN (T) = nI i .e R ( U ) c Wd

. VxEWI = N (T) ,
≡ XEV

.

st U ( x) = x-T ( x) = x

30 XER ( U ) ie WE ← R ( U )

② Claim : N ( U ) = W

VxGW
,

U ( x ) = x - T ( x ) = x- x =0

90 xE NCU) Ie WCNCU )

" VXEN ( U)
,

U ( x ) = 0 ⇒ x = T(x) ERCT) =W

90 N ( U) CW

Thoufoe R ( u ) = W
*
= NCU )

=

N ( u ) = w = w== Riu
)

since W is finite -dim




