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1. Find the solution (z)(t), za(t), 23(¢)) of the system 20 points]

:L"l =4z + 3zy 4 23
.’Eé = —4:1.‘1 - 43’;2 - 2.'.[:3
zh = Bxp + 1220 + 63

with the initial condition (2;(0),z2(0),z3(0)) = (1,1, —4).
2. Let (@1{¢), zo(t), z3(t)) satisfy the system

.'E; = —21 4 Toz3
:’G'z = — T1T3
zh = 1%

[20 points]

Construct one Liapunov function to show that the origin is stable. Is the origin asymptotically

stable?
3. Suppose that A is a nilpotent k X k matrix for some k > 100.

(a) What are the eigenvalues if A is a 200 x 200 matrix?(5 points]

{b) Suppose that A satisfies the equation
100 S8 i1
for some ¢; € R. Show th(;t A 5 5 gero matrix.[15 points}
4. Fird the general solution of =
Y

Py
2 — 2
255 23,'! + 2y = z*.

5. Suppose that y{z) satisfies
d =
%Sz ly 4z forz>2,

and ¥{2) < 4. Prove that y < z® for z > 2.
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f20 points]

[20 points) °

[20 points]




