Math. 54-02 Spring 2004. Test 2.

Name:
Student #

Problem 1 2 3 4 5 6 7 8 | total

Max Possible | 12 13 12 13 13 12 13 12 | 100

Score

Work out the problems on the space provided. If more space is needed use back side of
the pages or scratch paper.
To ensure maximal partial credit show all your work.

After you are done with the test, please comment on its difficulty:
The test was:
0 Too easy O Fairly easy O Right on O Challenging O Unfairly demanding
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1. Give an example of a matrix, not similar to a diagonal one . Be sure to explain why
it is not similar. Note, that the diagonal matrix is not required to be real, even if the
original matrix has only real entries.
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2. Are the matrices
1 3 1 0
/1:<02) and (02)25

similar or not? Are they unitarily equivalent? Justify.

You can answer both questions practically without any computations.
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3. Can a non-zero normal operator N be nilpotent, i.e. satisfy N* = 0 for some power k?
Justify your answer.
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4. Complete the system of vectors

Vi = Vo =

e P G S
o= =

to an orthogonal basis in R*. To do that you can find a basis in span{vy, vo}* (this
subspace is one of the fundamental subspaces) and make it orthogonal using Gram-
Schmidt. Note, that you do not need to orthogonalize all 4 vectors.
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5. Show that if a self-adjoint matrix P (P # 0, P # I) satisfies P> = P then P is an
orthogonal projection onto some subspace.
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6. Find the best straight line fit (least squares) to the following measurements: y = 2 at

= -1 y=0at z=0; y=-—-3atz=1; y=-—-5atr=2.
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7. Find the matrix P of the orthogonal projection onto the subspace E spanned by the

vector
- 1
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and the matrix @ of the orthogonal projection onto E*.
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8. Find a matrix with eigenval;les 1, 2, 3, and the c_ggresponding eigenvectors
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You can write you answer as a product.
Is such matrix unique? Can such matrix be normal?
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