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1.[30 points] Realize the FIR system with transfer function
H(z)=(GB-z")
(a) in Direct Form,

(b) in Cascade Form of 2 subfunctions.
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2.[30 points] Realize the ARMA transfer function

H(z)= 1.5(z> + 1)(z = 0.5)’

(2 +1.22 - 1.8)(z — 0.4)(z +2)

(a) in Direct Form,

(b) in Cascade realization of 2nd order IIR functions.
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3.[30 points] A second-order lowpass IIR digital filter with 3-dB cutoff frequency at
o =0.427 has atransfer function
0.233(1+z7")’
G, (2)= Axz)
1-0.2952z7 +0.187z

(a) Determine its parent analog transfer function if it was designed using bilinear

transform method with T=2.
(b) Design a second-order highpass filter H,,,(z) with 3-dB cutoff frequency at & =067
by transforming the above lowpass filter transfer function using lowpass-to-highpass

spectral tansformation.
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4.[30 points] Design the digital filter by using analog Butterworth approximation to
satisfy the following specifications.

passband edge frequency : 0.37

maximum passband ripple : 2.5 dB

stopband edge frequency : 0.657

minimum stopband attenuation : 12 dB
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5.[30 points] In the Digital Signal Processing area, construct a problem which relates to
discrete-time signal, digital filter or any others else and verify your answer.
(Criteria for evaluation: 6 points for clear problem, 6 points for correct answer, 6 points

for imagination, 6 points for well-illustrated figure, and 6 points for good organizing.)



