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Abstract Linear Algebra — Part 20

\/ n:-vec’for space , inner product < , ->} e VY k—olimensiona\ subspace |,

basis of W+ (u,u,,...,0) ~~> ONB of U : (b beseo s by)
Gram—Schmidt <LL’I’J> = S"'J'

process/algorithm

Gram—Schmidt orthonormalization:
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(1) Normalize first vector: b, Uy {/\emqﬁh - 19
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l)1 ¢ — ||U\_1|| u1 where "u1” T \\<u1lu1>

(2) Next vector u,: u, i]\

b / & Span(b,)

orthogonal projection of W, onto Span(b):

(‘? uzl = L1<L1 / ul>

Span(b,)

normal component: EL = U, - L1<L1 , u1.>
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normalize itf: l:'_ — Z:'
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(3) Next vector u,: T
Span(b, b,)

orthogonal projection of w, onto Span(b,b,):

bl iz L+ bl
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normal component: 63 =W, - L1<L1,U\3> B L7_<Lzl u3>

normalize it: l:3 P = 1T L\’
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»  continue:
(k) Next vector Uy :
Ug
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 span(b, b, , ..., byy)
orthogonal projection of W, onto Span(b, b,,..., b,)

(‘> Wy ::iLJ<LJ,U\k>

span(by, b, , ..., byy )
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normal component: Lk = Uy — LJ-<LJ,U\|(>
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normalize it: Lk:: 1 — oNB of U : (51,51,.-.,Lk>



