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Abstract Linear Algebra — Part 21
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Gram—5Schmidt
process/algorithm

Example: \/ = 'P([-Lﬂ, rl{) polynomial space with inner product:
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{§,9> = j §() 9(x) dx

Take [\ = ’Pl([%,ﬂ, R) with basis  (m,, m, ,m, ) Mg i X > 1
R

n, X=X
(po\womia\s of degree < Z) /Q ot ONB: , X > X'L

Gram—Schmidt orthonormalization:
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(1) Normalize first vector: |m, || = <\mo,vno> = J“H dx = 2
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(2) Next vector m, :

/'\1
normal component: 1 = — L<Lo,m1>

normalize it: l: =




(3) Next vector wy:

by = my = bbym> = b by, m>

normal component: LZ: y vv:\/g -
N A 5 1 7 XX dX
L.x"dx
-Wx\1 104_1_1_=E
1 Tw® , @ 3 773
(O
1 — -— —
=M g éz(x)—x 3
i
L= T T = (- D)0 1) dx
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(Legendre polynomials)



