Quiz #4 (CSE 4190.313)

Monday, May 21, 2012

Name: ID No:

1. (6 points) Suppose the only eigenvectors of A are multiples of x = (1,0,0). True or false,
with a good reason or a counterexample.

(a) (2 points) A is not invertible.
(b) (2 points) A has a repeated eigenvalue.

(¢) (2 points) A is not diagonalizable.
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2. (4 points) True or false, with a good reason or a counterexample. If the eigenvalues of A
are 2, 2, 5, then the matrix is certainly

(a) (2 points) diagonalizable.

(b) (2 points) not diagonalizable.
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(a) (2 points) When do the eigenvectors for A = 0 span the nullspace N(A)?

3. (4 points)

(b) (2 points) When do all the eigenvectors for A # 0 span the column space C'(A)?
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4. (6 points) True or false, with a good reason or a counterexample.

(a) (3 points) A symmetric matrix cannot be similar to a nonsymmetric matrix.

(b) (3 points) A cannot be similar to —A unless A = 0.
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5. (5 points) Assuming A and B are square matrices, prove that AB has the same eigenvalues
as BA.

Tor an etcc]zf/m/alme A O)C AB,
ARX = A X Afvf some X+ 0 .
> (BA)(BY) = BUABX) = BOW) = AlBX)

DRxx0p: A = aso an e?ﬁ@hmﬁv\e #BA
B By=p: Mx=ABX=AD=0 3 A=p (“¥F0O)
R = s;m%v\low (~» BX= @ for ¥F0)
> BA Ts also sgiar (: detBA=0)
oD TS also an agamaﬁme of BA .



