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1. (5%) Please verify v - T2 ~ vsare linear independent, where =] 2 |, v =| -1 Jva=| 1
E 3 -1
X1 )
2. (25%) There is a simultaneous homogeneous differential equations X'=AX » where X =| x, | ~
L x3 -
-1 1 0
A=1 -1 0
0o 0 -2

(1) (20%) Please find the eigenvalues and eigenvectors of matrix A.
(2) (5%) Please find the general solution of simultaneous homogeneous differential equations X' = AX.

3. (20%) There is a periodic function f(x) = x?,(—7 < x <m) and f(x)=f(x+27).
(1) (10%) Please find the Fourier series of f{(x).
(2) (10%) Please use the Parseval equality to prove the following equality.
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4. (25%) Consider the following differential equation
dx
— =2t =
T + 3x = e 4, x(0)=1
(1) (10%) Please find the homogeneous solution.

(2) (15%) Please find the exact solution for x(t) without using Laplace transform.

5. (25%) Consider the following differential equation
dx; dx, dx

2 ray =1, 22,00
dt dt T T Vo T ae

—4x,=e7t, x,(0)=1;x,(0)=0
(1) (5%) Let the Laplace transform of x,(t) be X;(s). Please express the Laplace transform of 2% iy
dt

terms of X, (s).
(2) (20%) Please find the Laplace transform of x;(t) and x,(t) directly from the differential equation.




