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1 2
A= 3 |,B=| 4
2 1
1 2 4 1
é:A’HT:(?))(z 4 1)=|6 12 3 |,
2 4 8 2
2 2 6 4
c’:éﬁT:(zL)(l 3 2)=[4 12 8 |,
1 1 3 2
- - Lo N\T -
C=A T:(BAT) QT
2.
1
Let 7 = % 1 | . The projection operator can be constructed by P =
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Methodl. P will rescale the eigenvectors by eigenvalues Pv; = A\;jv;. P will
not change 7. Therefore 7 is the eigenvector with eigenvalue 1. Let #; and i be
two vectors orthogonal to 7 (say, f = (1, fl,O)T /2,1 = (1,1, 72)T /\/6) .
They have no projection on 7. When acted by P, you will get zero. There-
fore the other two eigenvectors are t; and ¢, with eigenvector 0. (degeneracy)

Method2. Straightforward calculation of eigenvectors and eigenvalues.
1—-3X 1 1

1 1-3x 1 =0,\*(A\—1) =0.
1 1 1—-3X

M =10 =i=(1,1,1)/V3.

A2 = A3 = 0 (degeneracy), we can choose two orthogonal vectors in this
eigenspace, say t; and t,.
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3.
Let {€;} be an orthonormal basis such that €; - €; = d;;. An arbitrary vector

A can be expanded in the basis as A= ¥;A;€;. By multiplying é}r both sides, we
get é;-T A= ZiAié“jT -€; = %,;A;0;; = A;. By substitutng it back to the expansion
we have A = yel . /_l'é',- = (Eié;é?) - A for arbitrary A. We get Y;éel = 1.

4.

A matrix A satisfys the eigen-equation Av; = A\;v;. We can construct R =
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Inversing the relation, we get A = RTDR.(Note RRT = I). Given eigen-

1/V3 1/V3  1/V3
values and eigenvectors, we can construct R = ( 1/ V2 0 -1/ V2 )
1/V6 —2/vV6 1/V6
1 -4 -1
Then we have A = RTDR = % ( —4 14 —4 ) .
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Or from the text book, A = ¥, \v;0f =1 ( 1/V3 ) (1/V3 1/V3 1/V3 )+
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Define R= | cosficos¢ cosfsing —sinf |.RRT = 1. Wehave 6 =
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