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1. {15%)

{a) Show that if a signal x¢) is causal and contains no impluse (or highet-order
singularity) at =0, the initiat value x(0") is given by the following Laplace
transform limit: x/@") = tim,_,. $X().

(b) TF X{s)=s/(s*+4), then determine the initial value of x(1).

2. (15%)
Consider the cascade of the following two systems S1 and 52, depicted as

S1: causal ITI: win]=ow{n-1}+px{a].
§2: cawmsal LTI:  y[n]=(}/2)y[n-1Hw[nl].
The difference equation relating x{n] and yjn} is
- . ¥[a]==1/4)¥{n-2H¥{n-1]+x[n].
. €} Determine o and B.
(b} Show the impulse response of the cascade connection of 81 and 52,

3. (15%)
Consider a causal IT1 system S whose input x[n] and output ¥{n] are related by
the difference equation -

ayin} +byln-1] = exfo]+dx[e-1]°
Smayhemnsidﬁadaéamscaﬂnmmﬁnn of two cansal LTT system 51 and 52
using the unit-delay element.
(2) Draw ablock diagram representation of S as a cascade connection of two
causal LTY systems using two unit-delay elements. (direct Form I)
(b Dtaw another diagram representation of S to show that the two-delay
elements in the above diagram may collapse into one delay element. {Direct
From II)



B v B OB O OXK 2 @& & &

prgng FRTH gmp 2 ﬁﬁﬂ:ﬁmmﬂgﬁ
ﬁ'ﬂﬁ’ft‘_@ % gé’ Hm4SY # 3 HE 2 HENE [AXE o

4. In the following second-order discrete-time network with states s,[n] and s, [n],
(15%)

I

x[nj ¥[n]

z-l
¥ sl
a, .
Please find the state equation
S[r+1]=AS[n]+Bx(n)
y[n]=CS[nl+Dx(n)

Where S[n]= [: ;Eﬂ] . i.e., find the system matrices A, B, C and D.

5. Given the accurmulator system function {1 5%)

L bl

— £

H{zy

Pleass find (i} the impulse response of H(zy (i) the impulse response of the
associated inverse system  (iii) Please give a first-order linear difierence equation
with input xfn] and ousput yfn] to describe the accumulator Hez).
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6. Consider an ideal lowpass filter with impulse response At} = sm{;:ﬂr) .

(a} Determine and plot the frequency response of the filter. {5%) _
(b} Determine the outp of the flter when the inputis x{(f)=cosf +sin’t. (5%)
{¢) Determine the output of the filter when the input is x(1) = sinf], (5%)

7. Consider the following two finite-duration sequences:
| %[n]=un—2]-ufn-7]
x,[1] = ufn]—dn— 5}

where #[n] is the unit-step sequence. Assume that we zero-pad x,fn] and x,[n]

appropriately to form two new sequences ¥ [n] and x',[n] with the same length of K

poinis. 3

(a) Determine the minimum value of X such that the circular convolution of x'I#] and
*', [] can generste all points of the linear convolution of x,[n] and x,{r]. (3%)

(b} If =8, specify which points of the circular convolution of x\[n] and x,{n] are
corresponding to points that would be obtained in the linear convolution of x,[n} and
x,[n]. (7%)




