Math 220
6.2: Orthogonal Sets and 6.3: Orthogonal Projections
Questions for flipped class
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(6.3.1) 
[image: ]
[image: ]
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Show that is an orthogonal basis for .  Then express  as a linear combination of the 
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(6.2.9)
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Hint: What is the definition of an orthogonal matrix?  And then use Theorem ___.


(6.3.2)  
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 (6.3.3)
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 (6.2.7 solution)
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(6.2.8 solution)
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(6.2.9 solution)
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(6.3.1 solution)
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(6.3.2 solution)
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(6.3.3 solution)
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36. Let U be an 1 x n orthogonal matrix. Show that the rows of
U form an orthonormal basis of R".
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15, Lety=| =9 |,w=| =5 |,wy=| 2 | Find the dis-
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tance from y to the plane in & spanned by u; and u;.
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10. Since v, -u,

-t =u -u =0, (4., is an orthogonal set. Since the vectors are non-zero, w,,
s, and w, e lneary independent b Theorem 4. Thre such vectors in . automaticlly form b
1or .50 (5,0 i an onhogonal bsis for . By Theore,
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28. 11U an 1 orthogonal matix, then

vt
applied o U says that U bas orthogonalc
independent and hence form  basi for &
a basis (an orthonormal basis) for .

=UUT . Since Ui the transpose of U7, Theorem 6.
olunns.In particula, the columas of U are lincarly
by the aversible Matrix Theorem. That i, th rows of U form
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). {u,u,] is an orthogonal set. The orthogonal projection of y onto.

4. since u;u
Spanfuu;) is
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0, {0 is an oxthogonal set. By the Orthogonal Decomposiion Theorem,
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| y-§= 12
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andy = § +2, whese § isin Wand zis in W,




image18.png
15. The distance from the pointy i R* 0 @ subspace W is defined a the distance from y 10 the closest point
i W, Sincethe closest point in W10 y i § = proj . the desied disance s |y § |- One computes hat
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13 Lety = [3] andu= [;] Write y as the sum of two

orthogonal vectors, one in Span {u} and one orthogonal to u.
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