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1. (20%) Find a matrix 4 such that 42=| 0 4 3
0 0 1

2. 20%) Let E=[vi, vp, v3] = [(1,1,1)5,(2,3,2)7,(1,5,4) n
F=lw,w,w]=[(1,1,0)7%(1,2,0)7 (1, 2, D.
If x = 8u;— Suy+ 3u3 and y = —8uj + 2u; + 3us,
find the coordinates of x and y with respect to the ordered basis E.

3. (20%) Find the Inverse Laplace transform of the following functions:
—-1,5 .
@ cot™1 () a0%)

In=2 (190
®) In=— 0%)
4. (20%) Solve the following differential equation:
x2y" + xy' —y = x3e*
5. (10%) For two continuous-time signals x(z) and A(?), the x(?) is a repetitive impulse
sequence with interval T=2, and () = e u() is a decaying exponential signal with
finite length from ¢ =0 to £ =1 (see Fig. 1). Please find the Fourier representation of

their convolution output ¥(® = x(t) *h(r), where the * is the continuous-time

convolution operator.

x(2)
J 5(t+4) I 5(t+2) }5«) T 8(t-2) Ta(m)
-4 -2 0 2 4 4
h(@®)
IK/ e .u(t)
4 2 0o 1 3 P

Figure 1. :i;:é; :;lF? @ %‘ﬁ




. s
S SRR 107 245 B AR b3 A X2 2
fEl: EMITESA ELY EAE(—KE) “5 %2F %27
CHTEEL B ARt Ba(— M) 5
B IERSRLEY) /73
AHEREAMES * AL EE (F) NHEE

(a) (2%) Is y(?) a periodic signal or non-periodic signal?
(b) (8%) Please determine the coefficients of Fourier series for y(¢), if y(¢) is a periodic

signal. Otherwise, please determine the complex Fourier transform for y(2), if y(¢) is a
non-periodic signal.

6. (10%) For two continuous-time noyn-periodic signals, x(f) and y(f), please prove the
following Fourier properties:
() %) Fix()*yO)}=X(jo) Y(jo).

(b) 5%) Fi—jt-x(t)} =%X(ja))

Remark: F{ } is continuous-time Fourier transform operator, and X (jw) andY(jo)
are Fourier transform of x(¢) and y(¢), respectively.
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