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1. Find all solutionsif any of the following system of linear equations: (10%)
X+ 2% =X+ X, =2
2% + X + X — X, =3
X + 2%, + 3%, +2X, =2
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2. Find a series solution y=a, +ax+a,x*+..+a,x" of the ordinary derivative

2
equation 3X¥—2x%+6y=0,where n isafiniteinteger. (10%)

3. Find al the eigenvalues and their corresponding eigenvectors of the matrix

1 00
{0 0 i},wherei Isthe imaginary unit. Normalize the eigenvectors. (20%)
0i O

4. Find the Fourier series of the function f(t), which f(t)qt| for -7 <t<z and

f(t+20=f() for all t, and using the result calculate that 1+3_12+5_12+......:? (20%)

5. For theinitial value problem xy"—-2y' +xy=0 subjectto y(0)=0, please answer
the following questions. (20%)
(1) Use the Laplace Transform to find the solutions. No credit will be given with
other method.
(2) What doestheinitial condition y'(0) have to be? And how many solutions are

there? Explain your reason.
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6. Find the Laplace Transforms of f(t) and f'(t), wheref (t) z{ to ’ to Slt =% (20%)
>



