
The three examples show not  closed or rot  area

or not Hilbert and the resort can fail .
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, gun xeX three
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Next  ap :
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Givena  subspace Y and × E* we would like to

decompose
x=  y + z ye4

Z e Yt
.
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The key extm msn.at is that Y must be

closed .
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T.hn : If Ye X is a  closed subspace of  a Hilbert spug

given ×eX there exists
,

YEY and 2- e Yt
,

a  unique .
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Pf : Let XGX
.

Since Y is closed al auex
,

there
exists ye Y

, dlqy )=d( x. Y )
.

Let z= x . Y .

I claim zEY÷
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Bat ynYt=o ( < x. is =o ! )
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Prop .
In  a Hilbert

space , Cit )t= Y iff Y is

a  closed swbgpue.

Pf ; Suppose Y is  a closed subspace

Suppose xe @Ht
.

Let  as write

x=y+z  with ye¥ adze
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.
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.
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.
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Other direction is obvious
.



Bessel 's lneq :
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