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¢ The matrix can have three distinct real eigenvalues.and three linearly independent eigenvectors,

¢ The matrix can have two distinet real eigenvalues such that one has algebraic multiplicity 2 and the
other algebraic multiplicity 1. But the matrix can still have three linearly independent eigenvectors,
two from the eigenvalue of multiplicity 2 and one form the other.

] Solutions to Exercises
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1, Since the matrix equation [

corresponding to the eigenvector [

2. Since the matrix equation [ - } { - } = )\{ ~11 } is satisfied if and only if A = —2, the eigenvalue

0 -2 1
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corresponding to the eigenvector | R A== -2,
3. The corresponding eigenvalue is A = 0. 4. The corresponding eigenvalue is A = —2,
5. The corresponding eigenvalue is A = 1. 6. The corresponding eigenvalue is A = —1,

7. a. The characteristic equation is det(A4 — AI) = 0, that is,

-2 = A 2

det(A — \I) = ‘ 3 -5

}:(—-zmm( 3-— /\)—-6 N BN =

b. Since the eigenvalues are the solutions to the characteristic oquatlon A BN = A -+ o) = (), the

eigenvalues are Ay = 0 and Ay = —5. ¢, The corresponding eigenvectors are found by solving, respectively,
. '——2 2 2 2 —_ TLCE N O1QY 0 5 Ar o ] 3 == -—2
[ 3 _3 ]»v = 0 and { 3 _3 } v = —Bv. Hence the eigenvectors are vq = [ 1 and vy = 3 |
respectively. : . N .
(=2 2717 ol (1] . -2 217227 [10] , -2
wa= [T S [H=[o]o[i] me = [ [ [ S]] 7]
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8. a. AN +4\+3 =20 b. /\1= ~1,/\2=-3 G vy = [jl]’vz‘—‘ [ ] d. ['“—2 le;i]Z

SR IR .
oo 0-1p=obn=tev=[d]a |5 2)[L]=[}]-m[1]

10. &, M +8A+2=0b A =—1) = -2c. v-;,..—.[fiz],vQ=‘“1]d.[ 0 ?H“TQJ=

(21 31 el

J { ? J = \ [ T} is satisfled if and only if A = 3, the eigenvalue’
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11. a. The characteristic equation det(A — AI) = 0, is

—~1—A 0 1
0 1-=XA 0 =0.
0 2 —1 =X
Expanding down column one, we have that
—1 =\ 0 1
0=| 0 1-A 0 :('_1—/\)’1*; -
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b. )\]‘Zwl,)@:lc. Vi = 0 , Vo = 2
_ 0 2
d. -
~1 0 1 1 -1 1 -1 0 ]
01 0 0]l =1] 0 =(~1)| 0 | and 0 1
0 2 -1 0 0 , 0 0 2 -1
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12, a, )&()\+1)<)\—~1)$0b. M =0, =1 A=1c. Vlzl:():I
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13. a. (A—Q)()%*—l)QBOb. )\1‘22, )\2':—'1C. Vi = li

2 1 2 1 2 1 f2 1 2 <
d. |02 -1||o|=|0|=@]0]|ad |0 2 -1 I
01 0|0 0 0 01 o[
0 !
4. a. A-1P=0b. A=lc.vi=| =1 |, vg= 0}
1 0

15, a. A+ 1A =2)A+2)A—=4)=0b. A\ =1, g =2, \g = =2, \y =4
1 0 0 ( 0
0 1 0 0 Tt T
Cvi= g hve= | g [y Ve= | |, Va= 0 d. For the eigenvalue A = —~1, the verification is
0 0 0 L1
-1 0 0 0 1 -1 1]
8' {2) _g 8 8 = 8 = (—1) 8 . The other cases are similar,
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18, a. A+1DA-=1DA-2)(A=3) =0bs A = -1, A = L3 =20 =8¢ v = (1) ,
9
-1 -7 1
Vo = 1 Ve = 2 v = 0
2 = 0 sV3 — l y V4 — O
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