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1. (30%)
(1) Find the general solution of the differential equation
2
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5+ 2ye + (y 4 e)dt = ().

(2) Solve t¥y' + 2ty —¢4* =0, t>0.

2. (15%) Solve the following initial value problem

201 1 1

%: 0201X+]10 e X(0)=|1

: 013 1 1

3. (15%) Let y; and yz be solutions of the equation:

2y iy + (T =By =0
on the interval 0 < £ < oo, with (1) = 1, %(1) = 0, ¥2(1) = 0, and
y5(1) = 1. Compute wronskian Wy, 12](f)-

4. {10%) Suppose that T > 0 and f is a continuous and periodic function
on [0,00) with period T : f{t+T) = f(¢£) for all # > 0. Show that for
s > 0, the Laplace transformation of f is |

T _ sl
(i) = IO

5. (15%) Find a series solution in powers of o of the equation

Y —xy =0, —o0 < & < 00

6. (15%) Find all equilibrium solutions of the system
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and determine whether they are stable or unstable.



