True or False
1. T, by Fact 7.2.2

2. T, by Definition 7.2.3

3. F; If [ é i], then eigenvalue 1 has geometric multiplicity 1 and algebraic multiplicity. 2.

4. T, by Fact 7.4.3
5 T; A= Al, = A€} ...&] = [M€] ... \,&,] is diagonal.

6. T; If A7 = )7, then A%F = \%7.

7. T; Consider a diagonal 5 x 5 matrix with only two distinct diagonal entries.
8. F, by Fact 7.2.7.
9. T, by Summary 7.1.4

10. T, by Fact 7.2.4

S _f1r 1
11. F,ConslderA—[O 1}

12. F; Let A= [(2) g] ,a=2 B= [g (5)] ,B8 =75, for example. Then af = 10 isn’t an eigenvalue of
8 0 :
AB = [o 15]' |

. 13. T; If A7 = 37, then A7 = 97.
14. T; Construct an eigenbasis by combining a basis of V with a basis of V+.

15. T, by Fact 7.5.5

16. F; Let A = [1 1], for example.

0 -1

17. T, by Example 6 of Section 7.5

18. T; The geometric multiplicity of eigenvalue 0 is dim(kerAd) = n — rank(A).
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T; If S"1AS = D, then STAT(ST)-1 = p,

2 00 100
FiLet A= {0 3 ¢ andB=]0 4 ¢ s for example.

000 0 00
 Consider 4= [0 1] .. . [0 0
F,(,onslderA—[OVO],mthA —[0 0].

T, by Fact 7.5.5
_fr o
F; Let A= [ 1 l]’ for example.

1

1
F; Let A_'[O 0

J and B = [3 ”, with AB = [8 g], for example.

T; If S*'AS = D, then S§-14-18 = p-1 i diagonal
F; the equation det(A4) = det(AT) holds for all Square matrices, by Fact 6.2.1

T; The sole eigenvalue, 7, must have geometric multiplicity 3.

01

/ 11
F,LetA—[O OJa‘ndB—[ 01

0 1], with A+ B = [1 2]‘, for example,

F; Consider the zero matrix.
T; If A7 = o and B = B, then (A + B)7 = AV + BY = av + g7 = (a+B)7.

F; Consider the identity matrix.

T; Both A and B are similar to [ J , by Fact 7.4.1

-
‘owo
woo

v

F; Let A = [é ] and 7 = [;], for example.

. . 11
F; Consu.j!e‘r [ 0 1]

2 0] . 1 ~ o
F;LetA:[O 3],v=[OJ,andw=[1],forexample.

T; A nonzero vector on L and a nonzero vector on Lt formn an eigenbasis.

T; The eigenvalues are 3 and -2,
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. T; Note that $1AS = D, so that D* = §71A%S = §-108 = 0, and therefore D = 0 (since D is diag-

. T; Either AdZ = 3% or A% = 44.

. T; Note that (@ )i = |ji]®d.

T, by Fact 7.3.7
T, by Fact 7.3.5

T; An eigenbasis for A is an eigenbasis for A + 41, as well.

F; Consider a rotation through /2.

—

, A A [7]_[A@G+D)] _[M CAN .
T; Suppose [ 0 A] [u‘:‘] = [ Ad =\ for a nonzero vector @l If @ is nonzero, then it ‘
is an eigenvector of A with eigenvalue \; otherwise ¥ is such an eigenvector. ‘

. 10 11
F; Consider [0 l] and [0 1].

onal) and A = SDS-! = 0.

T; There is an eigenbasis ¥y, ..., 7,, and we can write ¥ = ¢;7) + - - - + c.U». The vectors ¢;7; are either ]
eigenvectors or zero.

. T; If AV = at’ and BT = G, then ABY = of3¥.

T, by Fact 7.3.8
F;Let A= 10 for example
Let A=, o for ple.

T; Recall that the rank is the dimension of the image. If 7 is in the image of A, then A% is in the image
of A as well, so that Av is parallel to 7.

00

. F; Consider [0 1].
. T; If A¥ = \# for a nonzero ¥, then A% = A% =0, so that A* =0 and A = 0.

.F;Let A= [1 1] and B = [0 1],for example.

00 01

. T; If the eigenvalue associated with 7 is A = 0, then A7 =0, so that 7 is in the kernel of A; otherwise

1 - .
vT=A (Xﬁ)’ so that ¥/ is in the image of A.

. T; either there are two distinct real eigenvalues, or the matrix is of the form kI,.



frue or False

57. T; Suppose AV = ;% and BY; = 8,5, and let =g, .. -U]. Then ABS = BAS = [e1B17; ... Qn 3, 7,),
o that AB = B4

. ] = _|p], : _la 5], if) A7 — | @+ bg
58. T; Note that a nonzero vector i = [q] 18 an eigenvector of 4 — [c d] if (and only if) A7 = [Cp + dq}
is parallel to 7 = [ (I]) ], that is, if det g Z;::Z] = 0. Check that this is the case if (and only if) 7ig
an eigenvector of adj(A) (use the same criterion).



