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" Show the details of your work. |

1. Find the Laplace transform, if :
(A). (58%) f(t)=06(t-a).

(B). (10%) f(#) is a piecewise continuous function with period 7.

2. Consider a linear ODE y"(£) + 6Y'(¢) + 9y(t) = ().
(A). (5%) If r(z)=0, find a general solution.
(B). (10%) Suppose y,, y, are linearly independent solutions and

r(t) = 2¢™". Find a particular solution in the form y L, =Wy LY,

3. Given f(z)= ;2(2:1—— D

(A). (5%) Find the residues at its poles.

(B). (10%) Determine the value of j; f(2)dz, when C is the circle

z--ll=1.
3

4. Determine the Fourier transform and roughly sketch the results.

~2t

(A). (5%) The function x(¢)=e |
(B). (10%) The periodic function y(¢)=5-cos(w-t) with @ =2 rads.
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5. (20%) Consider the following linear system Ax =b.

1 1 -1 2 61[x,] [-2

01 2 0 -1llx, 6

00 0 1 1]|lx|=|83

00 0 0 Oflx,| |O

00 0 0 0J/x]| |0]

(A).
(B).
(C).
(D).
(E).

Find tl_le column space C(A)

Find the Null space N(A).

Find the whole solution of the system.
Find the basis of row space C(4").
Find the basis of left null SpacelN(AT).

6. (20%) Please indicate whether each of the following statements is always

true or sometimes false. Justify your answer by giving a logical argument

otherwise the score will not be counted.

(A).

(B).

(©).

(D).

(B).

In the case of Ax = b is inconsistent, the solution of ATA% = A"b isbetter

- than A% = p withp = A(A"A)"A"b.

All the vectors in the null space of A — A, are the eigenvectors of
eigenvalue A,.

If the coefficient matrix of the homogeneous system of equations Ax =b isa
square matrix with determinant |A‘ = (J, hen a solution is uniquely given.

For a linear non-homogeneous system Ax = b, if we have pref ( A) = [é g} ,

that means the system always have infinitely many solutions.

If the dimension of null space N(A — Al) is more than one, imply that A has

repeated eigenvalues.



