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27. Use Fact 9.1.2.
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16. If 4 = [a b] then tr(4) = b and det(A) = —a. By Fact 9.2.5, the zero state is stable if a and b are

both negative.
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17.f A= [ E -1 then tr(A) = -2 and det(A) =1 — k. By Fact 9.2.5, the zero state is stable if

det(A) =1 — k2 > 0, that is, if |k| < 1.
18. If A, M, A3 are real and negative, then tr(A) = A} + A3 + A3 < 0 and det(A) = A d)y < 0. If )

is real aqd negative and A3 = p + iq, where p is negative, then tr(A4) = A\; + 2p < 0 and det{A) =
At (% + ¢%) < 0. Either way, both trace and determinant are negative.
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26. A\ = 1,A; = -2; E) = span [(1)] ,E.2 =span [_i]
System is continuous so choose V.

P =N 3 -10=(A+5)(A-2) =0
z(t) = c;e™> + cpe™, where ¢, ¢; are arbitrary constants.

9 pr(A)=X-9=(A-3)(A+3)=0
f(t) = c1e™ + coe ¥, where ¢;, ¢; are arbitrary constants.

10. pr(A) = A* + 1 =0 has roots A2 = +i. By Fact 9.3.9, f(t) = ¢, cos(t) + co sin(t), where ¢, ¢o are arbi-
trary constants.

11. pr(A\) =2 —=2X+2 =0 has roots A\;2 =1+1i. By Fact 9.3.9, z(t) = et(c; cos(t) + ¢z sin(t)), where
c1, ¢ are arbitrary constants.

12. pr(A) =X~ 42 +13 =10 has roots M2 =23i. By Fact 9.3.9, f(t) = e¥(c; cos(3t) + csin(3t)).
where ¢;, ¢; are arbitrary constants.

27. General solution f(t) = ¢; cos(3t) +7rcz sin(3t) (Fact 9.3.9)

Plugin: 0= f(0)=c;and 1 = f (E) = —¢y, 50 that ¢; = 0,6 = —1, and f(t) = —sin(3).

98. General solution f(t) = cie™ + coe™, with f'(t) = —dcye™ + 3cpe™ _
Plug in: 0 = f(0) = ¢; + ¢z and 0 = f'(0) = —4c, + 3¢, 50 that ¢; = ¢y = 0 and f(t) =0.



