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1. (25 points)The function described as following;

1—¢t 0=t<1
fl)={t—1 1=st<?
0 t=2

Answer the following questions
(a) (5 points) Plot the function f(t)
(b) (10 points) Find the Laplace transformation of f{t)
(¢) (10 points) Find the Fourier transformation of £t}

F(s) = j:’ f(Be~stdt |, F(w) = f_mmf(t)e—imtdt

2. (15 points) The differential equation $(t) + 4y(t) + 8y(t) =0
y(0) =1 3(0)=0
(a) (10 points) Find the y(t).
(b) (5 points) Plot the function of y(t) roughly.

3. (10 points) The eigenvalues of a matrix A are 4;, A, , and their associate
eigenvectors x; and X, if A; # Ay, then verify x, and x, are linearly

independent.

4. (10 points) Find the inverse Laplace transform of (&2—:]8;-);

5. (10 points) Find the Laplace Transform of following functions
coswt and sinwt

6. (20 points) Two vectors A=(1 2 3),B=4 5 6)
(@) Tofind A « B (inner product) = (5 points)
(b) To find AxB ( vector product or cross product) = (5 points)
{c) How to verify A and B are linearly independent or linearly
dependent. ? (10 points)

7. (10points) x; =[1,2,1,2] , 2, =[3,4,3,4]
To find the linear convolution and circular convolution between x; and

%z .




