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Method1. P will rescale the eigenvectors by eigenvalues Pvi = �ivi: P will

not change ~n: Therefore ~n is the eigenvector with eigenvalue 1: Let ~t1 and ~t2 be

two vectors orthogonal to ~n
�
say, ~t1 = (1;�1; 0)T =
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They have no projection on ~n: When acted by P; you will get zero. There-
fore the other two eigenvectors are ~t1 and ~t2 with eigenvector 0: (degeneracy)
Method2. Straightforward calculation of eigenvectors and eigenvalues.

det

0@ 1
3

0@ 1� 3� 1 1
1 1� 3� 1
1 1 1� 3�

1A1A = 0; �2 (�� 1) = 0:

�1 = 1; ~v1 = ~n = (1; 1; 1) =
p
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�2 = �3 = 0 (degeneracy) ; we can choose two orthogonal vectors in this
eigenspace, say ~t1 and ~t2:

3.
Let f~eig be an orthonormal basis such that ~ei �~ej = �ij : An arbitrary vector

~A can be expanded in the basis as ~A = �iAi~ei: By multiplying ~eTj both sides, we

get ~eTj � ~A = �iAi~eTj �~ei = �iAi�ij = Aj : By substitutng it back to the expansion
we have ~A = �i~eTi � ~A~ei =
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� ~A for arbitrary ~A: We get �i~ei~eTi = I:
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A matrix A satisfys the eigen-equation A~vi = �i~vi. We can construct R =0@ ~vT1
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1A = D:

Inversing the relation, we get A = RTDR:(Note RRT = I). Given eigen-

values and eigenvectors, we can construct R =
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Then we have A = RTDR = 1
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Or from the text book, A = �i�ivivTi = 1
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