Orthonormal Sets

not needed If the numbers of vectors In the set Is = the dimension




EXAMPLE 5 Show that {v;, v, v3} is an orthonormal basis of R?, where

Yo [ifE =i
i=|1//11 |, Y2=| 2//6 | V3=| —4//66
| 1/&/T1 | 1/4/6  7//66 |

SOLUTION Compute
ViV = —3/v/66 + 2//66 + 1/4/66 = 0
vi-vy = —=3//726 — 4//726 + 7//726 = 0
va+vy = 1/4/396 — 8/+/396 + 7/+/396 = 0
Thus {v,.v,.vs3} is an orthogonal set. Also,
vievi =9/11 +1/11 4+ 1/11 =1
V2rva =1/64+4/64+1/6 =1
v3-vz = 1/66+ 16/66 + 49/66 = 1

which shows that vy, v,, and v; are unit vectors. Thus {v|, v,. v3} is an orthonormal set.
Since the set is linearly independent, its three vectors form a basis for R*. See Figure 6.
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Orthogonal Matrix




Orthogonal Projections

THEOREM 8
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EXAMPLE 2 letu;=| 5 |,uy=| 1 [,andy=| 2 |.Observe that {u;, u,}
—1 1 3

is an orthogonal basis for W = Span {u;, u,}. Write y as the sum of a vector in W and
a vector orthogonal to W.

SOLUTION The orthogonal projection of y onto W is

" y-u y-u,
y= u; + up
u, - u Uz« up
[ & s - ] ——2/5-
9 3 9 15
= — 51+ - 1l | = — 5| 4+ — L | = 2
30__1— 6_ I 30__]_ 30_ ]_ I I/5_
Also o _ _ _ _
] -2/5 7/5
y—-y=12|- 2 | = 0
_3_ A ]/5_ _14/5_
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