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1. (25 pts) Solve the following equations.
d
(a) :t:d—y +2ylny =0,z >0,y > 0;
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3. (25 pts) Let A be an n x n matrix with coefficients in R. Assume that the ODE system

x'(t) = Ax(t)

has a solution z(t) such that |z(t)| = 1 for all ¢ > 0.
(a) Show that det A = 0 if A is a symmetric matrix;
(b) Show that A has an eigenvalue A with its real part ReA = 0 if A is not symmetric.

(a) Solve < 583 ) _ ( |
(b) Solve < ZIE? |

4. (20 pts)
(a) Let u(t) be a solution of u/(t) = u(t)(1 — u(t)),w(0) > 0. Show that lim; ,., u(t) = 1.
(b) Let v(t) be a solution of v (t) = —v3(t),v(0) > 0. Show that lim; ., v(¢) does not exist.



