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Remind

• HW 5:
• due time: 2022/06/08 at 13:20

• Submit format: 108060001_王小名.pdf

• Please provide detailed answers or explanations in English 

• Quiz 5:
• time: 2022/06/08 13:20-15:10

• scope: everything we cover in topic 5

• Online in eeclass [Exam]

• Restrict switching to other windows (Answers will be submitted automatically)

• 1 A4 cheat sheet and 1 A4 double-sided blank sheet are allowed, and printed from 
everywhere is not accepted.



Quiz4 & HW 4

• Quiz4有另外上傳調整後的成績，請確認自訂欄的Quiz4成績

• If you have other problems:
• Please email both TAs

• 簡婉軒: wschien@gap.nthu.edu.tw

• Shreya: shreya@gapp.nthu.edu.tw

• Please explain in English for HW q5-q7 and Quiz q11-q25

• Due time: 2022/06/03 17:20

mailto:wschien@gap.nthu.edu.tw
mailto:Shreya@gapp.nthu.edu.tw


HW4-1

(a) ref to May11-2022 p24-25
(b) ref to May11-2022 p26-28
(c) ref to May11-2022 p36
(d) ref to May4-2022 p30



HW4-2



HW4-3



HW4-4

Or                               -1                       -7



• Mistakenly we updated the HW file twice, so some people solve the previous Q5 (𝑋 𝑁 − 𝑘 𝑁 ) 
also, so here we considered both the questions.  

HW4-5



HW4-6



HW4-7



Quiz4

• 1-5題觀念題請直接參考老師的slides

• 6-9有再重新調整過答案，請同學再確認分數有沒有算錯



Quiz4-6

(d)(e)



Quiz4-7

Or                                            -15



Quiz4-8

Or                    3      -1      1
-5     -6      -2
-5     -1      -7
-5     -7      -1



Quiz4-9

Or n=-1, 0, 4, 5, 7

如果考慮periodic

如果不考慮periodic



Quiz4-10





Here if u consider the N=6 or N=9 , 
we have given you the points.
N=9 means you should have same 
answer as 14

Linear and circular convolution
Concepts from May11-2022.pdf 







May11-2022.pdf 
page 25

May11-2022.pdf 
page 25-28



See windowing and 
DFT properties 
concepts from 
May11-2022.pdf 



Key Concepts

• z-transform

• Inverse z-transform

• Poles and zeros, ROC

• Minimum and all-pass system

• Sinusoidal response of real LTI systems

• Group delay

• Ideal and practical filter

• Filters



Example 

• Minimum and all-pass system

𝐻 𝑧 =
(1 + 0.2𝑧−1)(1 − 9𝑧−2)

1 + 0.81𝑧−1
= 𝐻𝑚𝑖𝑛(𝑧)𝐻𝑎𝑝(𝑧) =

1 + 0.2𝑧−1

1 + 0.81𝑧−1
× (1 − 9𝑧−2)

• Minimum phase system: all poles and zeros are in the unit circle(ROC).

• All pass system: poles and zeros occur in conjugate reciprocal(倒數) pairs.

1 + 0.2𝑧−1

1 + 0.81𝑧−1
× 1 − 9𝑧−2 =

(1 + 0.2𝑧−1) 1 −
1
9 𝑧

−2

1 + 0.81𝑧−1
×

1 − 9𝑧−2

1 −
1
9 𝑧

−2

Minimum phase All pass


