Lecture 33 The Gram—Schmidt process

Thw (The Groam—Schmidt process)

f V is o subspace of R fogether with a basis ®=1{V, ¥, -

it hos an orﬂ\ogoml bosis given as follows :
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Note (1) We can replace each W by its multiple fo simp\i\tg computation.

) The orﬂxoaoml basis obove is recursivelg constructed by

where Ui is the orﬂ/\ogoml projection of Vi onto the subspace
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Ex Find an orthogonal basis of each vector space.

) The column space of
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Sol RREF(A) has leading 15 in column 1 and column 2.
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= A basis of Col(A) is given by
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We opply the Gram—Schmidt process.
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= Col(A) has an orﬂ\ogowﬂ basis given by |:I:|,[2:|




(2 The null space of
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Sol We solve the equation BX =7 using RREF(B).
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= Nul(B) has an orfhogoml basis given by
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(3) The row space of

N
oo

0
@
0

|

O | ®
C= | 2 | with RREF(C) = O |
| | D 3

o

l
o
2

Sol A basis of Rowl(C) is given by +he nonzero rows in RREF(C)
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The Gram—Schmidt process yields
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= Row(C) has an orﬂxoaoml basis given by
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