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Here is a typical problem: find an orthonormal basis, with respect to the dot product,
for the subspace V c R* consisting of all vectors which are orthogonal to the given

vectora = (1, 2, —1, —3)T. The first task is to find a basis for the subspace. Now,
a vector X = (x, x5, x3, x4)T is orthogonal to a if and only if

X-a=x1+2x—x3—3x4=0.

Solving this homogeneous linear system by the usual method, we find that the
variables are x5, x3, x4, and so a (non-orthogonal) basis for the subspace is
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To obtain an orthogonal basis, we apply the Gram—Schmidt process. First,
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The last element of our orthogonal basis is
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An orthonormal basis can then be obtained by dividing each v; by its length:
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