1. Answer each of the following questions. You do not need to explain your answer.

Assume that A is an n X n matrix, v is a vector in B™ and X is a real number. Which of the
following correctly characterizes v and X as an cigenvector and cigenvalue for A?

{a) Av=Xv
(b) Av=Avand A £0

AU =Avand v #0

(d) Av=2Av,v#0,and A #0
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Find a 2 x 2 matrix that is neither invertible nor diagonalizable. Hint: use 1’s and 0's.
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2. Answer cach of the following questions. You do not need to explain your answer.
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If Ais a3 x 3 matrix and its characteristic polynomial is A* + A + A then A &= mvertible
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A 3 x'3 matrix has two distinct eigenvalues. Is A diagonalizable?

YES NO

D,‘,,Ifonaj{mb/e if llas % [I e#‘jew vectors .

If A is diagonalizable and B is similar to A, is B diagonalizable?

NO MAYBE
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Suppose that A is a 2 x 2 matrix and the associated linear transformation 77y is reflection
about the line y = 5z. What are the eigenvalues of A?
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3. Consider the following matrix.
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Find the ecigenvalues of A.

Ade- (% 5 )

222 0
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det (AAD) = (2 1“? “;\

A= 2 vith mulipheiy of 25 Aaz O with wfiphiity of 1

Ior cach of the eigenvalues of A, find a basis for the corresponding cigenspace.
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Is A diagonalizable? If so, diagonalize it. If not, explain why not.
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4. Consider the matrix

3 -5
A:(z —3)

Find the (complex) cigenvalues of A.

(30) (-3-A) 210 = A24] =0

For cach of the cigenvalues of A, find an eigenvector.
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Find a rotation-plus-scaling matrix £ that is similar to A.

For a pure wlahlos matn = e -51nG . .
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By how much docs B scale?

sine oot B=1, so B ccale l’gj i {acfarsfl

By what angle does B rotate?

S S0 1 = 6 ull be 9°



5. Consider the sequence of numbers 0,1,5,31, 185, ... given by

(y =

(1)

Op = 00nq ¥ 00y N2 2

‘ 0 1 (0
zl—(ﬁ 5) and c,;,--(l).
We can diagonalize A as

i LINf-L0 9 T
A=l =18 06)\-16

Give a formula for A™. Your answer should be a single matrix.

A () A 04

Consider also

G AW ST SN
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Ll) (’) 7 7 (l) 7+ 3 5 + -

Multiple choice. What is A%¢y? (Note that the sequence above starts with ay.)
ayn tp-1 Upt
[N a, ﬂﬂ
Use your previous two answers to give a formula for ay,.
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