
CM10 231010T 
Announcements

Messages from Instructor
An imperfect classification rule is better than no classification rule as long as you recognize the imperfection 
and update your rule.

○

Simplify and Visualize: 
essence, generalize, consider extremes, 
Venn diagram, necessity and sufficienciency, existence and uniqueness/plurality
block diagram, G(V,E); graph of a function, algebraic vs. geometric interpretations, mathematical vs. physical 
interpretations



○

Purposeful practice with 3F: Time, Focused Action, Experience, Lesson, Immediate Feedback, Fix, Growth
Purposeful practice is designed to improve performance, and is characterized by staying focused and 

positive, setting clear and specific goals, allocating time during your week, taking on tasks that go beyond 

your existing level of ability, and seeking feedback.

출처: <https://www.google.com/search?q=purposeful+practice&rlz=1C1CHBD_koKR890KR890
&oq=Purposeful+practice&gs_lcrp=EgZjaHJvbWUqBwgAEAAYgAQyBwgAEAAYgAQyBwgBEC4YgAQyBwgCEAAYgAQyBwgDEAAYgAQyBwgEEAAYgAQyCAgFEAAYFhgeMggIBhAAGBYYHjIICAcQABgWGB4yCAgIEAAYFhgeM
ggICRAAGBYYHtIBCDMzNTVqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8> 

○

Stop and Think○
Self-Fulfillment and Contribution to Collective○

1.

지난 강의 수정/보완 사항
x[n] vs. (x[n])_n, etc. ○
a differentiator/integrator is causal LTI?

mathematical
physical (w/ causality)
initial condition

○

2.

HW, Quiz, and Exam
HW06 will be assigned by this Friday. Due will be next Tuesday.  ○
Midterm Exam is approaching. ○

3.
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HW, Quiz, and Exam
HW06 will be assigned by this Friday. Due will be next Tuesday.  ○
Midterm Exam is approaching. 

Tentatively, it will be taken on Thursday 10/26 from 19:00-23:00 at LG 102. 
Those who are not available at this time slot, please let me know by tonight. 

○

3.

강의 자료
Handouts and annotated pdfs are downloadable from the non-PLMS class homepage at 
http://cisl.postech.ac.kr/class/eece233/schedule.htm. 

○

Recorded CMs are available from cisl.postech YouTube channel. Please place clickable time stamps.○

4.

출석

출결상태에 대해 전자출결시스템( https://wpsc.postech.ac.kr/eams/login )을 확인하세요. 정정사유가 있는 학생은 증

빙를 제출해 주세요. 

○

5.

Overview (The numbers are the chapter numbers of the textbook)6.
1. Signals and Systems
2. Linear Time-Invariant Systems
3. Fourier Series Representation of Periodic Signals
4. Continuous-time Fourier Transform
5. Discrete-time Fourier Transform
6. Time and Frequency Characterization of Signals and Systems
9. Laplace Transform
10. Z-transform
7. Sampling
8. Communication Systems

Review
Convolution sum y[n] = x[n]*h[n]

The output is a weighted summation of the delayed impulse responses.
The output at a time instant is a correlation between the input and time-reversed delayed impulse response.

○

More Implications
Properties of the convolution sum

Lemma 1. The convolution sum is commutative.
Implication.

weighted sum of delayed inputa ◊


□


○

7.



Lemma 1. The convolution sum is commutative.
Implication.

weighted sum of delayed inputa ◊
sliding correlation b/w the impulse reponse and time-reversed delayed input◊


□

Lemma 2. The convolution sum is distributive.
Implication

parallel interconnection◊


□

Lemma 3. The convolution sum is associative.
Implication

the overall impulse response◊
decomposition of a system into serially interconnected sub-systems◊


□

Theorem 1. The order of two serially interconnected DT LTI systems can be reversed without affecting the overall 
impulse reponse of the system. 

Caution
Only for an LTI system!!!!!!!!!!!!!!!!!!!!!

□



Preview
Proof of if S then N

S is sufficient for N; N is necessary for S.□
Def. The converse is if N then S.□



Proof of B iff A
if; the direct part (<=); sufficiency, A is sufficient for B.□
only if; the converse (=>); necessity, A is necessary for B.□



Theorem 2. A DT LTI system is causal iff
Def. A DT system is BIBO stable if
Theorem 3. A DT LTI system is BIBO stable iff

8.

Repeat the above for CT LTI Systems
Def. unit impulse and the sifting property○
Lemma. The (unit) impulse response of a CT LTI system ….○
Thm. The output of a CT LTI system is given by ○
Def. the convolution integral

Def. The (unit) step response of a CT LTI system is …
Lemma. 3 properties of the convolution integral

Commutativity: echo microphone□
Distributivity: parallel□
Associativity: serial□



Thm. (combination of C and A) Serially interconnected LTIs have order-invariance.

○
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