
數位訊號處理概論
Introduction to Digital Signal Processing: 

HW2, Quiz2, Topic3
TA Review

TA:簡婉軒, Shreya

Department of Electrical Engineering

National Tsing Hua University



Remind

• HW 3:
• due time: 2022/04/27 at 13:20

• A4 papers and hand in the homework in class

• Please provide detailed answers or explanations in English 

• Quiz 3:
• time: 2022/04/27 13:20-15:10

• scope: everything we cover in topic 3

• in eeclas 206 and 208

• 1 A4 cheat sheet is allowed, and printed from everywhere is not accepted.



Avg: 64.89

Avg: 90.11
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Sampling

The figure is a system in which the sampling signal is an impulse train with alternating sign.

The sampling signal p(t), the Fourier Transform of the input signal x(t) and the frequency response of the 
filter are shown:

a) For △<
𝜋

2𝜔𝑀
, sketch the Fourier transform of 𝑥𝑝 𝑡 and 𝑦 𝑡 .

b) For △<
𝜋

2𝜔𝑀
, determine a system that will recover 𝑥 𝑡 from 𝑥𝑝 𝑡 and another that will recover 

𝑥 𝑡 from 𝑦 𝑡 .

This question would 
not appear in quiz3, 
but in final exam



Sampling and Reconstruction

Consider a continuous-time signal
𝑥𝑐(𝑡) = 3𝑐𝑜𝑠(2𝜋𝐹1𝑡 + 45°) + 3𝑠𝑖𝑛(2𝜋𝐹2𝑡).

It is sampled at 𝑡 = 0.001𝑛 to obtain 𝑥 𝑛 , which is then applied to an ideal DAC to obtain another 
continuous-time signal 𝑦𝑟(𝑡). For 𝐹1 = 150 Hz and 𝐹2 = 400 Hz, 

a) Determine 𝑥 𝑛 and graph its samples along with the signal 𝑥𝑐(𝑡) in one plot (choose few 
cycles of the 𝑥𝑐(𝑡) signal). 

b) Determine 𝑦𝑟(𝑡) for the above 𝑥 𝑛 as a sinusoidal signal. Graph and compare it with 𝑥𝑐(𝑡).

𝑥 𝑛 = 𝑥𝑐(𝑛𝑇) = 3𝑐𝑜𝑠(0.3𝜋𝑛 + 𝜋/4) + 3𝑠𝑖𝑛(0.8𝜋𝑛). 𝑦𝑟(𝑡) = 3𝑐𝑜𝑠(300𝜋𝑡 + 𝜋/4) + 3𝑠𝑖𝑛(800𝜋𝑡).



Other half part of HW







Quiz answers:






