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(Work will be graded on the basis of clarity as well as accuracy. )

Name:

Math 511  April 8, 2010

True-False. Write T or F and give a reason in each case If the answer is F, try to give
an example. '

(a) If A is an n x n matrix with n distinct eigenvalues, then A is similar to a diagonal

matrix. “T— CA' ;’ﬁ

(b)If Aisnxmn w1th n d1st1nct e1 envalues, then it is invertible.
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(c) If Az =2z and Ay = 3y then z and y are orthogonal.
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(d) If A and B are similar than they have the same eigenvalués. e fm} i
A= HBa7 D Ve )<t (D) 5

(e) If A and B are similar they have the same elgenvectors
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(15) 2. Write the differential equatlon y"” + 6y’ — 2y = 0 in the formVz' = Ax whefe A is a

2 x 2 matrix.
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(15) 3. Let V be the vector space of 2 x 2 real symmetric matrices (so that M7 = Mfor
MeV).

(a) What is the dimension of V; prove it by exhibit] ng a basis for V.
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* (30) 4. This question has sever ts. Let

avd,

A= {“11 _11}

(a) Find the eigenvalues and eigenvectors of A. Show work.

{/\j\e_r/ﬁ”’f i ‘
NP (i
- (-

A= guet

(Continued on next page.)




(b) Write all matrices S, A, S~ which appear in the factorization A = SAS™! where A is

5]

diagonal and A is from (a).
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(c) What is e#*? How do you know it is never singular?
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(d) Solve the differential equation

(1) - (1) = Ax(2),

(same matrix A) (it will be the sum of two special solutions),

and uses work from the first
parts.
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(e) For what initial condition(s) (i. e. choice of z(0)) w

as t — oo? NWZ o= & /¢ (/df’)

ill the solution to (1) tend to zero




