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Abstract Linear Algebra — Part 1
Orthogonal projection: x " . - I? L
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Let's vewrite these K linear equations:

<1I 1> <B1,L> <L1’L’k> '>\1 <b1’x>
<,’LIL1> <171le> <l77_'l"’k> A <b7—’x>
Gty <t = <t/ \ N S

k’/_\f\//\> solution gives us the orthogonal projection

Gramian matrix G(:B)

Do we have a unigue solution? G(,B) invertible <:> Kev(G([B)) = {0}



Let's prove Ker(G(3B)) = %0}: Choose (i::> € Ker(G(3))
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Example:  [R7 with standard inner product , U= Span<<1>/ (0)>
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<L1,L1> <"1/Ll> h
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<l>k/l=1> <l’|\/l’z> .

' <l’1 ! Lk> 1
’ <|’1' Lk> t
’ <l’k/ Lk>

A
A

M

by
> —— <<I:Ux>>
o,

linearity

k
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