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6.2 Orthogonal Sets

Definition 6.4. A set of vectors {vy, v, ..., v, } is an orthogonal set if each pair of distinct
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vectors is orthogonal. ie: E% 4
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Definition 6.5. An orthogonal basis is a basis that is also an orthogonal set.

Definition 6.6. \a‘:is‘ (set) is an m'thnwnml basis (set) of unit vectors
(length 1).
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Theorem Orthogonal sets are linearly independent.

Example 6.2.1. Show that the following vectors form an orthogonal set.
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=< 1,-2,1> wu=<0,1,2>, u3=<-5,-2,1>
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Example 6.2.2. Construct an orthonormal basis from ‘
w=<1,-2,1> u=<0,1,2>, u;—<—)—2 { 6 \/
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6.2.1 Orthogonal Projection of One Vector onto Another

Projection of One Vector onto Another.

Theorem 6.3. The angle # between two vectors, u and v, can be calculated using the dot
product:

u-v = ||ul||v| cosf
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Definition 6.7. We can use the angle and the do

roduct to find the jection of v onto
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Example 6.2.3. Find the projection of v = M ano U, -»1/:\4 -2, el S, 6 > - L’/
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3. What is the sum of the two projections
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Orthogonal Basis

"heorem 6.4. Let {uy,us,...,
y 9 W. the weights in
y=cn

are given by b\) W \50‘93 . (

W of B". For each
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Cotlly + -+ + Cplty % =
u )
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ygormal Dasis for a subspace

B B - %“i%
We showed in example 6.2.1 that this is an orthogonal basis.
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