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Let W C R* be the two-dimensional subspace spanned by the orthogonal vectos
w; =(1,1,0, l)T andwy, = (1,1, 1, =2)7. Its orthogonal complement W+ (wisl
respect to the Euclidean dot product) is the set of all vectors v = (x, y, z, w)T
satisfy the linear system

vw=x+y+w=0, v.wy=x+y+z—-2w=0.

Applying the usual algorithm—the free variables are y and w—we find that :.; :
solution space is spanned by 3

z1=(-1,1,0,00", 2z, =(-1,0,3,1)7,
which form a non-orthogonal basis for W-. An orthogonal basis

v T
y1=zl=(_1’ l’O’O)T’ y2=z2_%zl=(_%,_%’3, 1) ’
for W+ is obtained by a single Gram-Schmidt step. To decompose the vector v =
(1,0,0,0)7 = w + z, say, we compute the two orthogonal projections:
_ 1 1. — (10 10 1 1\7T A
W=3Wi+3W= (3.5 7.3) €W,
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