1. Section 4.5, Page 314, question 4.

-6 -1 2
Cc=| 3 2 0| pA)=—(A-1)>*(A+1)
-14 -2 5
When A=1, a basis for the eigenspace can be found by solving for the nullspace of C—1:
[-7 -1 2 O|ReR[3 1 0 OXR[ 1 L+ 0 0] = [1 1 0 0]
3 1 00 = -7 -1 2 0|=|-7 -1 2 O|R,+7R |0 4% 2 0|2R,
-4 -2 4 0 -14 -2 4 0 -14 -2 4 O|R,+14R|0 £ 4 O0|3R,
I 7 0 OR—3R,|1 0 -5 O 3% 3
01 32 0 = |01 32 0 x=|-3x3|=x;—3| for arbitrary x,.
0 8 12 O|R,-8R,|O O O O X, 1

1

2
Hence, a basis for E, for Matrix C with A=1is | —2| Therefore, the geometric multiplicity

1

of A=11is 1 since this is the dimension of the eigenspace, while the algebraic multiplicity

is 2(since A=1 is a repeated root of the characteristic function).

2. Section 4.5, Page 314, question 22. (Idempotent is defined in question 21.)
Given: Px=1x, x#0 and P=PpP?
P(Px)=P(Ax) = Px = PAx

For the last equality to hold, A can only be 0 or 1,since A =1gives Px = Pxand A = 0is the eigenvalue

for the eigenspace that is equivalent to the null space of the Matrix P. Any other scalar A will leave us with

no x vectors that will satisfy the equation.

3. Section 4.6, Page 324, question 20.

p(A) = 2__; T @A) (2 =F - 448=F +4

A=2500 _ 49;=042i and 0-2i

Let: A=2i

{2—21' 4 0} 2 202+2)  _4+4i _4+4i 1 1.
-2 =2-2i 0] 2-2i (2-20)Q2+2i) 4-4° 8 2
= [2-2i 4 0] =[2-2i 4 0

R2+222,.R1[ 0  —2-2i+2+2i 0} [ 0 00

2-2i)x, =—4x, = (1-i)x, =2x, = (1-i)x, =2x, == 2D 2220i = |

T =nH) T2
(=1-i)x, —1-i . oy .
xz{ ., } =x2[ ) } for arbitrary x,. By theorem 16 and the characteristic function above,
A must also be an eigenvalue, with x as its eigenvector. Hence the eigenvalues and eigenvectors are :
1-i
1

A=2i,-2i x=x{_

=1+
}, xz[ ! } respectively for arbitrary x,.
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4. (MAPLE) Section 4.6, Page 325, question 32.

> with(LinearAlgebra):
> A:=Matrix([[1,2,8],[8,4,9],[2,6,1]], datatype = float);

> Eigenvectors(A);

133768602100650185 +0. T
-3 AZEA3010503250522 + 2 841 A0362815091449 1

-3AB243010503250522 - 2 841 6056281 5091449 T

041832681 6509850824 +0. T 0.6PPETETI2E666TI06 +0. T 06998 TETI2E5666 7906 +0. T
0. I22023140272879242 +0. 1 -0 106669520931 524832 - 04571 26225725467812 T 0106660520031 524838 +0.467136225725467212 1

0.450058607780602415 +0.1 0383400132641 760400 +0.365381200750263456 1 0383409132641 760407 - 0 365331209750263456 [
Each eigenvalue is represented by an entry in the top matrix.
Its corresponding eigenvector is represented by the respective column in the second

matrix. le. The first column of the second matrix is the eigenvector corresponding to the
only real eigenvalue.
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