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1. Find the solution (z;(t), za(t), z5(t), z4(t)) of the system | [20 points]

) = -1
.’B"z =
o =-—124

2!’4 = 23:1 + 23,
with (1(0), 22(0), #3(0), z4(0)} = (0,1,0,0).
2. Let (=) (), z2(t), £3(t)) satisfly the system ' _ (20 points]

z = —219 + zoTs — TV
zh =@y — T1m8 — I3

i =23 — T3

Construct one Liapunov function (some quadratic function) to show that the origin O is asymp-
totically stable.[15 points] Is the origin a sink?([5 points]

3. Let [20 points)
1 00
A=} -1 20
i (102

{a) Compute the matrices of the semisimple and nilpotent parts of 4, i.e.,, A = S+ N. What
is the order-of the-nilpotent. matrix. N2[10. points] .

{b) Corpute .

et Mt
[10 points]
4. Find the general solution of ’ . (20 points]
L 247y ay _ :
T -&?2' - az; + 4y = .
5, Suppose that y(z) satisfies [20 points]

d =
E%S?:J: ly—gzforz >3,

and y(3) < 9. Prove that y < #® for £ > 3.
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