
CM19 231109Th on CTFT; convolution and modulation properties
Announcements

Messages from Instructor
Goal of Life: Self-Fulfillment and Contribution to Collective (자아실현, 공동체 기여)

Attitude: Exceed the expectations! (기대를 넘어서라!)

○

"아는 것이 힘이다. 배우고야 무슨 일이든 한다." -심훈, 상록수-○

학습 (배우고 익히기)

Theory Learning (이론 배우기) 

Problem Solving (문제 풀기)

배우기와 익히기의 균형

○

How to Learn 
Stop and Think; 복기가 chess master 를 만든다; Find commonality, similarity, and difference 

○

How to Practice○

Purposeful practice with 3F: Time, Focused Action (무엇을 향상시키려는 훈련인가?), Experience, Lesson, 

Immediate Feedback (코치의 중요성), Fix, Growth
How to solve? How to understand? ((S))implify and ((V))isualize: 

essence, simplify; generalize; consider extremes; mental representation, representational examples;
Venn diagram, necessity and sufficienciency, existence and uniqueness/plurality

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

□


block diagram, G(V,E); graph of a function, algebraic vs. geometric interpretations, mathematical vs. 
physical/engineering interpretations/implications



○

1.

지난 강의 수정/보완 사항
A Gaussian pulse can be used to approximate the Dirac delta function. Actually, any time-localized 
function with unit area can be used. 

○

Notation. <-> ○

2.
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A Gaussian pulse can be used to approximate the Dirac delta function. Actually, any time
function with unit area can be used. 
Notation. <-> ○
gaussian <-> gaussian○
Impulse train <-> impulse train○

HW, Quiz, and Exam
HW10 will be assigned by this Friday. Due will be next Tuesday.  ○
Quiz 2 is coming. Maybe on Tue. 11/20.○

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 학

생은 증빙를 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

Related Courses  offered in 24-1
EECE302  전자수학 A (확률 및 랜덤프로세스); 월수 2시; 신호및시스템○

EECE361/DISU361 전자파응용; 화목 11시; 전자기학 개론○

7.



Related Courses  offered in 24-1
EECE302  전자수학 A (확률 및 랜덤프로세스); 월수 2시; 신호및시스템○

EECE361/DISU361 전자파응용; 화목 11시; 전자기학 개론○

EECE441 디지털통신개론; 월수 11시; 신호및 시스템, 전자수학○

EECE442/NGCN301 통신및네트워크개론; 화목 2시○

EECE443/NGCN302 통신및네트워크실험; 월5시-10시○

EECE451 디지털신호처리개론; 화목 3시반; 신호및시스템○

7.

Review
수학적 operations로서

Continuous-Time Fourier Tranform(ation) = CTFT 

continuous-parameter to continuous parameter Fourier Transformation에서 time과 frequency로.□

Def. 
Existence and L^1(R) functions, i.e., absolutely integrable functions on R. 

Fourier-Plancherel TF and L^2( R) functions, i.e., square integrable functions on R. 

□



inverse CTFT

continuous-parameter to continuous parameter Fourier Transformation에서 frequency와 time으로.□



○

신호 및 시스템에서
Synthesis equation
Analysis equation
Time <-> Frequency; The problem is that  L^1 in TD is not necessarilly L^1 in FD. 

○

Examples
Dirac delta <-> constant
delayed Dirac delta  <-> linear phase shift
right-sided exponential function <-> a 1st-order rational function of j\omega
rectangular pulse <->sinc pulse
Gaussian pulse <-> Gaussian pulse
Dirac delta in the FD <-> complex sinusoidal in TD

periodic signal <-> equally spaced Dirac deltas
CTFS of periodic signal
CTFT of periodic signal

□

impulse train <-> impulse train□
CTFT and CTFS = CTFT of periodic signal□



○

8.



CTFT of periodic signal
impulse train <-> impulse train□
CTFT and CTFS = CTFT of periodic signal□

Properties of CTFT
linearlity in TD <-> linearity in FD
shift in TD <-> linear-phase shift in FD
real in TD <-> conjugate-symmetrical in FD

real-even mag; real-odd phase; real-even real-part; pure-imagainary odd j times imaginary part□


○



time compression vs. dilation
Given a Fourier Transform pair x and X, find the CTFTs of …



Preview
Properties of CTFT

Convolution Property; TD convolution <-> FD multiplication
Frequency reponse revisited□
Examples

phasor analysis for an LTI system with real-valued impulse response and a real-valued sinusoidal input 
signal.

a differentiator in initial rest◊
an integrator in initial rest◊
the notion of impedence ◊



an ideal LPF
impulse response  and causality◊
step response and sine integral, Gibbs' phenomenon◊



cascading filters
integration of product of sinc pulses◊
convolution of gaussian pulses◊



convolution of two right-sided exponential functions
A system whose I/O relation is described by an LCCDE with initial rest condition satisfied

linear constant-coefficient differential equation (LCCDE)◊


□



Parseval's relation
Energy Spectral Density (ESD)□



Multiplication Property; TD multiplication <-> FD convolution 

Duality 쌍대성□

Example□



○
9.



amplitude modulation (AM) in communications






















