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1. Given a matrix A,

(a) Find an orthogonal dia
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gonalization of A, that is, find an orthogonal matrix C' such that

C~tAC is a diagonal matrix D.

(b) The eigenvalues of A are A = 0 and A = 3 (repeated). Let W be the eigenspace corre-
sponding to A = 3. Found the projection matrix P onto W.

1/V3 —1/vV2 —1/v6 000 2 -1 -1
Answer: C= |1/v/3 1/v2 -1/v/6| ,D= |0 3 0| ,P= i|-1 2 -1
1/V3 0 2//6 00 3 -1 -1 2
Solution :
(a) First, we find the eigenvectors for each eigenvalue.
[2 -1 —1] [1 0 -1 1 1//3
For A=0: A-0l=|-1 2 —1|~ |01 -1 = & =|1|. = [1/V3].
-1 -1 2] |00 0 1 1/v/3
[—1 —1 —1] (1 1 1 -1 —1
ForA=3 A—-3I=|-1 -1 —=1| ~ |0 0 0| = .%h=|1]andds=|0
-1 -1 —1] |0 0 0 0 1
Now we apply the Gram-Schmidt process to find an orthonormal basis for this eigenspace:
—1/v2
0
~1 —1/v/2 —1/2] ~1/v/6
s =03 — (Us- @)= | 0 % V2 | = |-1)2|, == —1/6].
1 0 1] 2//6

Thus, the orthogonal matrix C' and the diagonal matrix D are:

1/v/3 —1/vV2 —1/4/6

C=1q, a0 @l = |1/V3
1/V/3

[0 0 0
1/v/2 —1/V/6|,and D= |0 3 0].
0 2/V6 00 3

(b) To find the projection matrix P onto W (the eigenspace for A = 3), we can use the basis
or the orthonormal basis vectors of V.
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Let B =

) Q

-1/vV2 -1/V6 2 -1 -1
1/vV2 —1/V6| then P = B(B"B)"'B" =QQ" =1 | -1 2
0 2/1/6 -1 -1 2
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2. Prove or disprove that if A and B are orthogonal n x n matrices, then AB is orthogonal.

Solution :

It is true! 6-3 example 19(f).
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