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Homework problems from the 2.4 Edition, SECTION 6.1

3(3))? The characteristic eq.
p(A) = A2 = 7TA+10 = 0.

Therefore, the eigenvalues are A\ = 2, Ay = 5. The eigenvectors for A\ = 2:

61]11—61]12 =0

vy — v =
L |1
v = 1
For Ay = 5:
vy — bugy =
3U21 — 62122 =0

o

pA) =X =5X+6=(\—2)(A—3)=0.

6(6)) The characteristic eq.

Therefore, the eigenvalues are A\ = 2, Ay = 3. The eigenvectors for \; = 1:

4’011—4’012 = 0

v — v =
_— 1
V1 = 1
For Ay = 3:
vg; —4vyy =
3’2]21 — 4’022 =0

o

T made every effort to avoid the calculation errors and/or typos while I prepared the solution set. You are
responsible to check all the solutions and correct the errors if there is any. If you find any errors and/or
misprints, please notify me.

2The number in the parenthesis denotes the problem number in the International Edition of the textbook




14(14)) The characteristic eq.
p(A) = =X+ 7N 10N +6 = —-A\—2)(A—5) =0.
Therefore, the eigenvalues are A\; = 0, Ay = 2, A3 = 5. The eigenvectors for A\; = 0:

5?]11
41)11 — 41}12 - 2’013 =0
—21}11 + 12’012 + 6?]13 =0

0
2
For \y = 2:
Jugr =
4vgy — 6v9p — 2093 =
—21}21 + 121}22 + 4’023 = 0
0
U= [—1
3
For A3 = 5:

dvz; — gy — 233 =
—2v31 + 12030 + w33 =

1
vz = |0
2

21(21)) The characteristic eq.
pA) = =X 4+5X2 -8 +4=—-A-1)(A-22=0.
Therefore, the eigenvalues are Ay = 1, Ay = A3 = 2. The eigenvectors for \; = 1:

3U11 - 3U12 + Vi3 = 0

21}11 — 21}12 +vi3 = 0
Vi3 = 0

1

_,1 — |1

0

For Ay = 2:

2091 — 3v91 +v23 = 0
2U21 — 31)22 + V23 = 0

0 =0



28(28)) The characteristic eq.
p(\) =2\ +36 = 0.

Therefore, the eigenvalues are A\ = —6i, Ay = 6i. The eigenvectors for \; = —6::

6@011—67)12 =0
6U11+6iU12 =0

w=[]

—6i021 - 61)22

For Ay = 61:
62]21 — 6iU22 =0
T
Vo = 1

p(A) = N>+ 144 = 0.

31(31)) The characteristic eq.

Therefore, the eigenvalues are Ay = —12¢, Ay = 12¢. The eigenvectors for A\; = —12::

12’i1}11+241}12 =0
—6U11+12i012 =0

e
i

For Ay = 121:
—12iU21+24U22 =0
—6’021 — 122.1)22 =0
L -2
Vg = 1
35(35))

a) Since I" =1, and det A = det AT where I and A are n x n identity matrix and square matrix
respectively. Hence,

(A =AD" = (AT - A])

and then it follows that
|A — M| = |AT — AT

Thus the matrices A and AT have the same characteristic polynomial, and therefore have the same

eigenvalues.
b) Consider the matrix

10

]



which has the C.E. (Characteristic Polynomial, C.P.) (A — 1)> = 0, and hence it has the single
eigenvalue A = 1. Then
A_T— {O O}

10

and it follows that ¥ = [0

1] is the only associated multiple eigenvector. The transpose

r 11
SN

has the same C.E. and eigenvalue, but similarly v = [(1]] is the only eigenvector. Therefore, A and

AT has the same eigenvalue but different eigenvectors.

39(39)) If the characteristic equation of the n x n matrix A with eigenvalues Ay, Ao, ..., A, (not
necessarily distinct) is written in the factored form

A= A = X)X — M) = 0

then it should be clear that upon multiplying out the factors the coefficient of \»~! will be —(\; +
Ay + ...A\,). But according to Problem # 38, this coefficient also equals trA. Therefore

)\1 + )\2 + )\n =trA = a1 + asg + ... + app-

40(40)) Since trA = 12, det A = 60, so the C.P. of A is p(A\) = =A% + 12A? + ¢; A + 60 = 0. For
A=1

31 —67 47
p()=la-TI=|7 —15 13|=24
-7 15 -7

gives ¢; = —47. So the C.E.
p(A) = =N + 1207 —47TA 4+ 60 = (A — 3)(A — 4)(A — 5) = 0.

We obtain the following associated eigenvectors

respectively.



