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1. (18pts) For the matrix A, determine the dimensions of

a) Row A b) Col A ¢) Null A d) Null AT,

Show all your work!
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Then give a basis for e) Col A f) Null A,
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2. (6pts) The vector is an eigenvector for the linear operator below. Determine the eigen-

value it corresponds to.
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3. (20pts) The matrix A is given below.
a) Find the eigenvalues for the matrix,
b} For each eigenvalue, find the basis of the corresponding eigenspace.
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4. (8pts) Show that the matrix has no real eigenvalues,
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5. (10pts) A 4x4 matrix A has eigenvalues -3, -2 and 1 and the dimension of the eigenspace
corresponding to eigenvalue -3 is 2.

a) Determine the characteristic polynomial of A and justify.
b) Use the characteristic polynomial to evaluate det A.
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6. (20pts) The matrix A is given below.

a) Determine a basis for Row A and one for Null A.

b) Show that the union of the two bases you found in a) is a basis for R*,

c¢) For an n x n matrix A it is true the union of bases for Row A and Null A is a basis for R™.

To see this is plausible, use dimensions of relevant subspaces to show that for a general n x n
matrix, the union of the bases has n elements

3 9 6 Fl 4 ,_? |l 4 _{':;:- _“I;. r | & = f_ f :| g = ,:.;-?F': ol
AW | aa [~ el e el |
A = 5 2 ]'4 N lfb I? {C_" ): .").l B J{;I _I: c | . (: ] _?-"- | [ s | - J
1 4 -8 -7 14 JT ~te 544 LO | =3y .
% b LS . “7
I - vl |
R : L4470 Y= U,} F X3
A - ~ o |
:Ill. C"I | _._-:I‘” \.-'I _,X;.-.l‘ | {.I :{‘; # : - u-"';!':_! [ '-"r) -.-'I 'TI] _\__.I
¢ B i o B {__ ; :
/ o | ALt 4 ; i I'r fy
;rrl’[ .r.,J-'!:"' '?\I'III":. .
[ 9 ] fie= N
P g = P 1o _q‘"l[ rrd,f'q *:':_:J;J
| [ B )
f,?‘l 51"“’} : I | | , - \f] e n “‘.} 3 ! o | :3- |
Comwm) 2 n || i' o I|’* lo <31 o o -
: Wiy ~lds Lol 4 l'l_ - e
[ o E i T
['n1:| I’:/JI s <; o o K A g del Nt
oA Nl A = e e A



7. (18pts) Are the following statements true or false? Justify your answer by giving a
logical argument or a counterexample.

a) If A is an n x n matrix, then nullity A = nullity A”.
b) If A is an eigenvalue of A, then A? is an eigenvalue of A2,
¢) If u and v are eigenvectors for a matrix A, then u + v is an eigenvector for A.
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Bonus. (10pts) Find the eigenvalues of the matrix. Brute force will probably work poorly:
use some row or column operations, as well as factoring out a common factor in a row or
column, : )
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