Assn 24

1. The system is

X’—IQX
~\4 3

and det(A — AI) = (A —5)(A+ 1) = 0. For A; =5 we obtain

—4 20 1 -1/2]0 1
= so that Kj = .
( 4 -2 0) (0 0| 0) (2)

For Ay = —1 we obtain
) 2|0 1 1|0 1
— so that Ks = .
4 4|0 0 0|0 1
1 —1
chl(Q)esf—i—@( l)e_t.
—4 2
X' = X
—5/2 2

and det(A — AI) = (A —1)(A+3) = 0. For Ay =1 we obtain
-5 210 -5 20 2
( ):>( ) so that Klz().
-5/2 1|0 0 00 :
For As = —3 we obtain
-1 210 -1 20 2
( ):>( ) so that ng().
—5/2 5|0 0 010 1
2 2
X=¢ (5) el + e (1)9_33.
10 -5
X' — ( )x
8 —12

and det(A — AI) = (A — 8)(A + 10) = 0. For A; = 8 we obtain
2 -5 |0 1 =5/210 5
. so that Kj = .
8 —-2010 0 010 2
For Ay = —10 we obtain

20 -5 1[0 1 —-1/41|0 1
. so that Ko = .
8 =210 0 010 1

5 1
X — 8t ~10t
1(2) e i)e

Then

3. The system is

o

Then

5. The system is

Then
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7. The system is

1 1 -1
X'=|l0 2 0]|X
0o 1 -1
and det(A — AI) = (A —1)(2 - A)(A+1)=0. For Ay =1, Ao =2, and A3 = —1 we obtain
1 2 1
Ki=|0|, Ka=]3|, and Kz=1]0
0 1 2
so that
1 2 1
X=c|0]|et+e|3|e¥tes|0]e
0 1 2

9. We have det(A — AI) = —(A+1)(A—3)(A+2) =0. For Ay = —1, Ao = 3, and A3 = —2 we obtain

-1 1 1
Kl = 0 y Kg =4 . and K3 = -1
1 3 3
g0 that
-1 1 1
X=0 0 let+e|4|ed+es| -1 |2
3 3

11. We have det(A — AI) = —(A+ 1)(A+ 1/2)(A +3/2) = 0. For A\ = —1, Aa = —1/2, and A3 = —3/2

we obtain
4 —12 4
K= 0], Ko= 6, and Kjz= 2
—1 5 —1
so that
4 —12 4
X=r 0let+eo 6 | e /2 + 3 2 | 32,
—1 5 —1
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13. We have det(A — AI) = (A +1/2)(A —1/2) = 0. For A\; = —1/2 and A2 = 1/2 we obtain

() ()

so that

If

then ¢y =2 and ¢ = 3.

0.382175 0.405188 —0.923562
15. X =¢; | 0.851161 | €¥°%97% £ oo | —0.676043 | 22034 4 oo | —0.132174 | ¢~ 004663212
0.359815 0.615458 0.35995
17. VAR
@ [ 7 T
/ X =
S /)' ;_.r" A "—:j’ e
e /".f'( K.|_-,a.»"/ /;-
f’/ ;'J e iy
=\ [t/ N
R T N /
B : j I| [/ i
Y .'I J"l .

(b) Letting c; = 1 and c3 = 0 we get x = 5e%, y = 2¢%. Eliminating the parameter we find
Y= %:c,:c > 0. When ¢y = —1 and cp = 0 we ﬁndy=%m,:c < 0. Letting ¢; =0 and c3 = 1 we
get r = e 10 y = 4¢719¢ Eliminating the parameter we find y = 4z, x > 0. Letting ¢; = 0

and co = —1 we find y =4z, = < 0.
(c) The eigenvectors K; = (5,2) and Ky = (1,4) are shown in the figure in part (a).

19. We have det(A — AI) = A? = 0. For \; = 0 we obtain
1
K- (1)
3
1
>~ ()
2
1 1 1
X = t :
(o) e 6)+ G

A solution of (A — )P =K is

so that
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21. We have det(A — AI) = (A — 2)2 = 0. For A; = 2 we obtain

!

23.

25.

A solution of (A — MI)P =K is

Pz(qm

0

so that

)

cea(al() (0)]

We have det(A — AI) = (1 — A)(A — 2)? = 0. For A\; = 1 we obtain

1
Ki=|1
1
For A2 = 2 we obtain
1
KQ— 0 and K3= 1
0
Then
1 1 1
X=ci|1]|+e|0|eF+es|1]e®

—4
Ki=| -5
2
For As = 5 we obtain )
K= 0
1
A solution of (A — AI)P =K is
5/2
P=1]1/2
0
so that
—4 —2
X=c| 5|4+ 0 | e + 3
2 1

[ —2 5/2
0 [te® + | 1/2 [ ™.
1 0
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27. We have det(A — AI) = —(A — 1)% = 0. For A\; = 1 we obtain

0
K=|1
1
Solutions of (A — \MqI)P =K and (A — M I)Q =P are
0 1/2
P=11 and Q= 0
0 0
so that
0 0 0 0 2 0 1f2
X=r el + ¢ 1[tef+ |1 ]| +c5 1 Ee-i— 1| tet + 0 |é
1 1 0 1 0 0

29. We have det(A — AI) = (A — 4)%2 = 0. For A; = 4 we obtain

‘-
-

9 9
X=81(1) e4?+02[ :

w-(2)

31. In this case det(A — AI) = (2 — A)®, and A\; = 2 is an eigenvalue of multiplicity 5. Linearly

A solution of (A — MI)P =K is

[ —

)
so that )
H e ()]

then ¢; = —7 and e = 13.

independent eigenvectors are

K Ko = and Kz =

Il
S -
o o~ o o
o~ o o o
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