
Orthogonal Projection
.

If It is a finite dimensional inner product space ,
and K SH is any subspace , there is an
orthogonal projection
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We will use this same idea in the Hilbert space H - LYKE P ) .



Hilbert spaces
A Hilbert space is a complete inner product space .
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If K SH is a linear subspace, it is also an
inner product space ( in the same inner product) .

K is a Hilbert space iff K is closed in H .



Prop : If Ks H is a closed subspace , and XE tf
there is a unique closest element Tek to X
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Prop : The unique closest point Ye k te X
is also the unique element te
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Theorem . Given a Hilbert space H and a
closed subspace KSH , there is a un que
linear transformation Pk : H → K s - t

.
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The transformation Pk
,

the orthogonal projection onto K
,
can be

defined by PHX) = the unique element in k closest to X
.
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