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1. Convolution 
For quick reference, see Eq. (2.39), (2.40). 
More Details: 
(1) Convolution sum (for discrete-time system) 
Readings: S&S Ch2.1.2 The Discrete-Time Unit Impulse Response and the Convolution-sum 
Representation of LTI Systems, Content around Eq. (2.6), (2.7), (2.39) 
Examples: S&S Example 2.1, 2.2 (Same problem solved in different ways)             
 
(2) Convolution integral (for continuous-time system) 
Readings: S&S Ch2.2.2 The Continuous-Time Unit Impulse Response and the Convolution 
Integral Representation of LTI Systems, Content around Eq. (2.33), (2.34), (2.40) 
Examples: S&S Example 2.6, 2.7 
 
(3) Properties of convolution  
Readings: S&S Ch2.3.1 The Commutative Property 
              Ch2.3.2 The Distributive Property 
              Ch2.3.3 The Associative Property 
(Ch2.3.4 ~ Ch2.3.7 talk about memory, invertibility, causality and stability of both 
discrete-time and continuous-time LTI systems and are also worth reading.) 
 

2. System Functions/Impulse Response 
(1) Impulse Response 
To be brief, impulse response the response of an LTI system when the input is 𝛿[𝑛] (for 
discrete-time LTI systems) or 𝛿(𝑡) (for continuous-time LTI systems). 
Readings: S&S Ch2.1.2 The Discrete-Time Unit Impulse Response and the Convolution-sum 
Representation of LTI Systems, Content around Eq. (2.5) 
              Ch2.2.2 The Continuous-Time Unit Impulse Response and the Convolution 
Integral Representation of LTI Systems, Content around Eq. (2.32) 

 
(2) System functions  
H(s) (for continuous-time systems) or 
H(z) (for discrete-time systems) 
Readings: S&S Ch3.8 Fourier Series and LTI Systems, contents around Eq. (3.119), 
(3.120)  
 

3. Laplace transform and properties 
Readings: S&S Ch9 The Laplace Transform 
Definition -- Ch9.1 The Laplace transform, contents around Eq. (9.3) 
ROC -- CH9.1 The Laplace Transform, the paragraph after Example 9.2 
Properties – Ch9.2 The Region of Convergence for Laplace Transforms (Totally 8 
properties highlighted in framed boxes) 
Examples: S&S Example 9.1, 9.2 (identical Laplace transform with different ROC) 
              Example 9.3, 9.4 (more complicated examples) 
 
4. Frequency response/Bode plots 
(1) Frequency Response 
𝐻(𝑗𝜔) – for Continuous-time Systems 
𝐻(𝑒!") – for Discrete-time Systems  



Readings: S&S Ch3.8 Fourier Series and LTI Systems, contents around Eq. (3.121), 
(3.122)) 
              Ch6.2 The Magnitude-Phase Representation of the Frequency Response of 
LTI systems, content around Eq. (6.4) (The whole section includes a lot of details, 
for a quick look at frequency response of LTI systems, you just need to read the first 
paragraph, that is the paragraph before 6.2.1). 
 
(2) Bode plots 
Readings: S&S Ch6.2.3 Log-Magnitude and Bode Plot 
Examples: S&S Figure 6.8(a typical Bode plot for continuous-time frequency response) 
                     6.9 (typical graphical representations of the magnitude and phase 
of a discrete-time frequency response) 
 
5. Pole-zero plots  
(1) Continuous-time Systems 
Readings: S&S Ch9.1 The Laplace transform, contents after Eq. (9.31) (for a quick 
reference, just look at result of Example 9.5 and Figure 9.3) 
Examples: S&S Example 9.5 & Figure 9.3 
 
(2) Discrete-time Systems 
Readings: This topic is covered in class (DSP Ch3 The Z-Transform). 
          You could also read S&S Chapter 10 The Z-Transform 
Examples: S&S Example 10.1 & Figure 10.2 
              Example 10.2 & Figure 10.3 


