PRACTICE EXAMINATION ONE
FOR SECOND MID-TERM

November 28, 2007 Math 21b, Fall 2007

MWF10  Evan Bullock ¢ Start by writing your name in the above
box and check your section in the box to
the left.

MWF11 Leila Ehatami
« Try to answer each question on the same
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Problem 1) {20 points) True or False? No justifications are needed.
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If * 15 the least squares solution of Ar = b, then
1BIIF = []AZ*|[* + |6 — Az][*.

Similar matncees have the same determinant.
If A is an cigenvalue of A, then A? is an eigenvalue of A%

A shear e the plane 15 not diagonahzable.

If A iz invertible, then A and A~ have the same cigenvectors.

If Ais a3 x 3 matrix for which every entry is 1, then det{A) = 1.

If ¥ 1= an eagenvector of A and of & and A 1= invertible, then ¢ 15 an
cigenvector of 3A-1 4+ 20,

det(—A) = det(A) for every b » 5 matrix A.

If ¥ 15 an eyrenvector of A and an cigenvector of A and A 12 mvertible, then
# 1% an cigenvector of A7 HE.

If a 11 % 11 matrix has the cigenvalues 1,2,3,4,5,6,7. 8,9, 10,11, then A 18
diagonalizable.

For any n % n matrix, the matrix A has the same cigenvectors as A7 .

i

If @ = [ i} ] is a vector of length 1, then #07 is a diagonalizable 3 x 3
c

matnx.

The span of m orthonormal vectors 18 m-dimensional.

A square matrix A can always be expressed as the snm of a symmetric
matrix and a skew-symmetric matrix as follows A = 3(A+ A7) +3(A—A").

There exists an invertible n % n matrix A which satisfics A” A = A%, but A
15 not symmeaetric.

If two n % n matrices A and / commute, then (A7) commutes with (847

—AAT is shew-symmetric for every n x n matrix A.

A matrix which is obtained from the identity matnx by an arbitrary number
of switching of rows or columns 1= an orthoronal matrix.

There exists a real 3 x 3 matrix A which satisfies A = — 1.

Given 5 data points (xy,3), ..., (Ts, %), then a best fit with a polynomial
a+ b+ ct? + di® + et? + f1° is possible in 2 unique way.



Problem 2) (10 points)

Check the boxes of all matnees which have zero determinants. Yon don't have to give ustifi-

cations.
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Problem 3) (10 points)
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;1] Find a.ll{|1m¢t-:1‘t:nlj.rcmnpl~::x] cigenvalues and cigenvectors of the matrix §) = 0000 1
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b) Verify that Q7 has the same cigenvectors as Q).

¢) Find a diagonal matrix £ which iz similar to the symmetric matrix
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