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Math 224
Homework 8 Solutions

Section 5.2

5.2 #2 The characteristic polynomial is
p(A) =det(A —A) = (A —2)(A—=5),
so the eigenvalues of A are A\ = 2 and Ay = 5. The eigenvectors corresponding

-2 . .
to A\; are vy = [ , " ], r # 0. The eigenvectors corresponding to Ao = 5 are

Vo = [z},s#O. Taking r = s = 1, we find that C~*AC = D, where
-2 1 2 0
C:[l 1}andD:{05}.

Note that other matrices C are possible by taking different values for r and s.
5.2 #6 The characteristic polynomial is
p(A) =det(A—A)=—A+1)(A—2)(A—3),

so the eigenvalues of A are Ay = —1, Ay = 2, and A3 = 3. The eigenvectors
—5r
corresponding to A\ = —1 are vy = | 2r , v # 0. The eigenvectors corre-
T
—3s |
sponding to Ay =2 are vo = | s , s # 0. The eigenvectors corresponding
s
—5t
to A3 = 3 are vg = | 2t ,t # 0. Taking r = s =t = 1, we find that
2t
C~1AC = D, where
-5 =3 -3 -1 00
cC=12 1 2 and D=0 2 0
1 1 2 0 0 3

Note that other matrices C are possible by taking different values for r, s, and
t.

5.2 #10 The matrix is not diagonalizable since the eigenvalue 3 has algebraic multiplicity
3 but geometric multiplicity 1.
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5.2 #12 The matrix is diagonalizable since it is symmetric.
1 0 -3 0
5.2#14{0 _3}and[ 0 1}

5.2 #15 Assume that A is a square matrix such that D = C~*AC is a diagonal matrix for
some invertible matrix C. Since CC~! = I, we have (CC~HT = (C~HTCT =
I" =1, s0 (CT)™ = (C™HT. Thus DT = (C7TAC)T = CTAT(CT)™!, so AT is
similar to the diagonal matrix D7.

5.2 #17 p(\) = det(A — M), so p(0) = det(A). On the other hand, p(\) = (—1)"(\ —
)\1)()\— )\2) s ()\— )\n), SO p(O) = (_1)271)\1)\2 s )\n Thus det(A) = /\1/\2 tee /\n.

Section 5.3
6 3 -3
53 #10 A= | -2 —1 2 | and p(A\) = —=A(A+3)(A—1). Thus the eigenvalues of A
6 8 =7
r
are Ay = —3, Ao = 0, A3 = 1. The corresponding eigenvectors are vy = | —r |,
2r
—s 0
r # 0; vog = s |,s#0;,vg= |t |,t#0. Lettingr = s =t =1,
0 t
1 =10 -3 00
weobtain C = | =1 2 1 |. Then C'AC=D= |0 0 0|, and we
2 0 1 0 01
Y1
obtain the modified system y’ = Dy. The solution to this system is | yo | =
Y3
Klefi')t
K, . Thus the solution to the original system is x = C'y:
Kg@t
T K1€_3t + KQ
To = —Kleigt + 2K5 + Kg@gt
X3 2K1€73t + ngt
-3 5 =20
53 #12 A=1|2 0 8 , and p(A) = (A + 1)(A — 2)(A — 3). Thus the eigenvalues
2 17
of A are \y = —1, Ay = 2, and A3 = 3. The corresponding eigenvectors are
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—5r —3s -5t
vi= | 2r , £ 0 vy = | s , s #0; vg = | 2t , t # 0. Letting
r 5 2t
-5 -3 =5
r=s=t=1 weobtain C = |2 1 2 |. Then C7'AC = D =
1 1 2
-1 0 0
0 2 0 |, and we obtain the modified system y’ = Dy. The solution to
0 0 3
Y1 Kie™
this system is | y» | = | Kze* |. Thus the solution to the original system
Ys Kse®
isx =Cly:
X1 —5K167t — 3K262t — 5K363t
zo | = | 2K et + Kye?t + 2K5e3!
XT3 Kle_t + K2€2t + 2K363t
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