BECOME A MEMBER The Bright Side of e
ON STEADY Mathematics

Abstract Linear Algebra — Part 1sg

AssumpTion: \/ ﬂ:—vec’rov space , inner product < . ->} UWs 'V  k-dimensional subspace |,

Idea: Choose a nice basis (b, b,,..., Lk> of W: b /]\_‘
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Orthogonal projection:  For xeV: X = )(lu + leL can be calculated:
:B:(L,“L“__,,Lk) basis of (A G[A G(AL

\ X
(8

Gramian matrix

\ <E1,L1> <B1,Lz> <l’1'Lk> Ciac:is 1
Kbyt by k> e Kbk | Y

~~———> solving LES gives X|M

1
G(B)= = 1
<17le1> <[’le;> <I’lek> 1
\,/\(\/
k identity matrix
= X|y = Z b b1 %)
J=1

Definition: \/ ﬂ:—veo’fov space , inner product < , ->} Ue Y k—olimensiona\ subspace ,

A family (_51,51,...,Lm> (wi’(h LJ€U> is called:
o orfhogonal system (0s) if b ,b;> = 0 for all L% L

o orthonormal system (ONS) if <BL,LJ> = SLJ.

e orthogonal basis (0B) if it's an 0S and a basis of U

e orthonormal basis (ONB) if it's an ONS and a basis of U
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xample: R with standard inner product , ((")’(},)’ (?)) oNB of IR .
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