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6.4 The Gram-Schmidt Process

The Gram-Schmidt Process is a technique by which, if you are given any basis for a subspace V,
vou can caleulate an orthogonal basis for that subspace, The key step in the Gram-Schmidt Process
is the caleulation of the orthogonal projection of a vector v onto a subspace W, sometimes written
a8 V = projyv:

Orthogonal Projection

Let {u;,us,...,u,} be an nrr]m;’mml set) of vectors in B” and T be r]1\7 subspace spanned by these

vectors, Let v be any vector in E", Y
I'he orthogonal projection of v onto W is given by z
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The Gram-Schmidt Process

Let B = {vy,va.....v,} be any linearly independent set of vectors and let V' be the subspace
spanned by B, We'll dpp]\ the Gram-Schmidt Process to find an orthogonal {or orthonormal) set

of vectors which spans V.
fhe maxt VeATT 2 g pesis

1. We leave the first vector completely unchanged for now. El_vaw’:\-_u_

2. To find the other vectors, we caleulate the projection rJf@Jllru the subspace spanned by
fwr. Wi}
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then set w; {()primm]: You may multiply w; by the lowest common denominator A
s . )
of its compon 1at helps.) ,\/ 'l/ B - w

3. The set {wy,..., w, } is an orthogonal basis for 1. (VQ
. o rHo o 1 A
II vou want g0 orthonormal bas)s Tor W othen continue as follows: M U’V\ﬂ M/\- -0 ‘|> o Q)g’ v
W M/\,L =0 frt
4. Once the vectors {wy,.... w, } have been computed, scale them to a length of 1: u; = —2 \
[|w;l| N 1 W W -
- -1
3. The set {u,,.... u,} is an orthonormal basis for 1V M v I G
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Example 6.4.3. Find an orthogonal basis for Col A wher
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Example 6.4.4. Find an orthogonal basis for
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