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1. (10%) Solve the following exact differential equation:v
G+ Ddx+ Qry+4)dy=0

2. (15%) Laplace Transform
2.1 (10%) Solve the following equation by Laplace transform:
yO=t+ foty(t —1)sintdt

2.2 (5%) Find the inverse Laplace transform of
s

(s — 2)(s? + 4s 4+ 5)

F(s) =

3. (25%)
3.1 (10%) Given f{x)=x, g(x) =x*, find the Inner Product and norms of f{x) and g(x) on
the interval 0<x<1.

21 -1
32 (5%)LetB=[1 —3 1|, find B
1 3 -3

‘ 31 4 O
3.3 (5%) Find the rank of matrix B, Rank(B), where B=[1 0 1 —2].
2 1 3 2

3.4 (5%) An nxn matrix B is orthogonal if B™'= B”. Determine whether B= is
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orthogonal and find B™.

3 2
-1 0
4.1. (10%) Find f{B).

4.2. (5%) Find the eigenvalues of /{B).
4.3. (5%) What is the determinant of /{B) (i.e., [f{B)])?

4. (20%)Let B =| | and floy=x'-3x* 1424652,

5.  (20%) Fourier Analysis
5.1 (10%) Find the Fourier coefficients of the periodic function

(0 —m<t<0
f(t)_{TE o<t<m
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5.2 (5%) The Fourier transform X{(o) of x(¢) is defined as X(w) = f_oooo x(t)e J@tdt.

Find the Fourier transform of the following function

0 t<—1
x(t) =41 -1<t<1
0 t>1

5.3 (5%) The inverse Fourier transform x(#) of X{w) is defined as

x(t) = -2-11; fjow X(w)e/*tdw. Use the result of Problem 5.2, prove that

oo sinw T
—dw = —.
fO w 2

6 (10%) z-Transform
The z-transform of a discrete data sequence x[n] = {xy, x1, ...} is defined as:

X(z) = Z Xz ™
n=0

6.1 (3%) Derive the z-transform of sequence x[r] where x, = 5" and b is a constant.

6.2 (7%) Let z-transform of a sequence y[n] be denoted as Z{y[r]}. Show that
Z{y[n — 1]} = z7t - Z{y[n]}, and solve the following difference equation by using

z-transform:
y[n] - Zy[n— 1] = 3[n]

where 5[] is the delta function.




