Eigen Exercises 'QH/

1.

(NAME)  {

if matrix A is 2 by 2 and has eigenvalues A = 1 and A= -2, what are the eigenvalues of A?
Answer: 43, ¢2)3 = i,-8

2 2
The characteristic polynomial of matrix Ais 2% -34%2 -4. >\ $+0CA=H)
(a) What size is matrix A? HxY +?
(b) What are the eigenvalues of A? _4,-3, *

(c) How many I|nearly mdependent elgenvectors does matrix A have? H
(eecanse e Q’”‘k@‘"v

The characteristic polynomial of matrix A i$23 4422 142, 5 AXTHYAFY) < X ('\+2)
(a) What size is matrix A? %3
(b) What are the eigenvalues of A? __ ©,-2,-2
(c) Is it guaranteed that A has 3 linearly independent eigenvectors?
Circle the appropriate response: YES

Briefly explain why your answer is correct: _ \Ale lhaue &ﬂgg&@
_ﬁ&ﬂe_mya\u&.
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Find a basis for the eigenspace of A=|1 4 1| corresponding to eigenvalue 4.

Eg] 0 0 2]
Basis: o What is t he dimension of this eigenspace? 1

4
Find a basis for the eigenspace of A=|0 corresponding to eigenvalue 4.
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(a) A = 3 is an eigenvalue of A. Find a corresponding eigenvector. Answer: ¥ i, +0
(b) Without doing any computations name an elgenvalue of A different from A = 3.

Answer: O Give a reason that you answer is correct: _Madax A %ungu\a/l

7. The eigenvalues of A are 2, -3, 6, and 1. What is det(A)? Answer: (@ X-3)(L) @) = -36

8.

Let A= [ 3 _2:|. One eigenvalue of Ais A =4.
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(a) Find an eigenvector of A corresponding to A = 4. Answer: ’ Y

(b) Find an eigenvector of AT corresponding to A = 4. Answer: v ‘. 4—] ¥ fo




9. Construct a matrix whose characteristic polynomial is 13 312 +24 .~ % (_A-3 >\+2‘)\
_o o e o Teowugenvabses. ane datuned A (D2
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Answer: oo’ o diag | wio b ANzoy 2

10. If square matrix A has a row of zeros, what is one eigenvalue of A? Answer. _ O

Give a reason that you answer is correct: Ma\f\w 4D wﬁﬁm

11. If square matrix A has a column of zeros, what is one eigenvalue of A? Answer. _ O

Give a reason that you answer is correct: _Mwa&o%

12.A is a square matrix such that the sum of the entries in each row is the number k. Prove that

k is an eigenvalue of A. i
Put your Proof here A K‘ —} Y. 1 = @ {L—]
S
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13. A is a square matrix such that the sum of the entries in each column is the number r. Prove
that r is an eigenvalue of A

Put your Proof he_[ei: . r‘z.em“ 1ot A and N \Mwe% same J.L%Q)INQ)\.MM
% AT \j;}: Y‘Kf} cee H 12
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14.Let S be the set of all 3 by 3 diagonal matrices that have eigenvalue 1. = 7. Is S a subspace

of Ms3? Explain.
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15.LetAbe a3 by 3 dlagonal matrix such that lim AK =|0 0 0. Describe the set of
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