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Signal Processing and Spectral Analysis
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1 School's Anniversary Celebration
2 Introduction; Continuous-Time Signals and Systems
3 Class Suspension
4 Sampling of Continuous-Time Signals
5 Discrete-Time Signals and Systems
6 Discrete-Time Linear T1lme-invariant System
7 Fourier Transforms of Discrete-Time Signals (1)
8 Spring Vacation
9 Fourier Transforms of Discrete-Time Signals (I1)
10 Mid-term Exam
11 The FFT and its Applications
12 The Laplace Transform
13 The z-Transform
14 The Hilbert-Huang Transform
15 Design of Digital Filter ()
16 Design of Digital Filter (I1)
17 Final Exam
18 Optional

MR ER/RTREZHRE
FHEEERBEEHEZENE SN
HETERIEERE  FE2BREFHE
ZHMRZE R - BleBH
REZIE - BER TR B2 ER
Bk = BN FUR BN B R B [ R
ZURHEIELS R ELRRA



AR i 3R

« BEATANERMEBEBRR - AMEERBIZERNEESN - B IEEFEEERIERE
R EEFEmMZHSERRE  ARERABLAEREEhsREREERERE

S 170N

Many human-made DT Signals Il s
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Ex.#1 Weekly Dow-Jones Ex.#2 digital image
industrial average --- :
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Courtesy of Jason Oppenheim.
Used with permission.

_-——
Why DT? — Can be processed by modern digital computers
and digital signal processors (DSPs).
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DIFFERENCE-EQUATION MODELS

In this section, we consider difference-equation models for

LTI DT system. Then, two methods are given for solving

linear difference equations with constant coefficients; the first

is a classical procedure and the second is an iterative

procedure A =A7

The general form of an Nth-ordef ili

with constant coefficients is ,with-a

n,,y[n]+a|y|n—lf+-~+u_\- Wyin=N+1]+a, J_n—_.-\i]ﬁ'
=bpx [n]+bx[n=1]+-+by x[n=M+1]+b,X[n-M]

are constant. We consider only the
case that these constants are real

The general Nth-order equation can be expressed in a
more compact form:

zul_l'ln-klzib,x[n—k]. a,=0
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Properties of Convolution and DT LTI Systems

A DT LTI System is completely characterized by its
sample re

Ex.#1: h[n]=35[n—n,]
There are many systems with this response to &[]
There is only one LTI Systems with this to 5 [n]
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@ 03/16 £3EE=Discrete-Time Signals and Systems
03/16 LEE=. (==x

# 03/16 £EE S Sampling of Continuous-Time Signals
03/16 LEE=. (==x

7 03/09 £EEE Sampling of Continuous-Time Signals
03/09 LEE=. =25
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7 4/13 £3EEE Discrete-Time Linear T1me-invariant System
4/13 _nxn—%---i%%%;

7 3/30 £EEES Discrete-Time Linear Tlme-invariant System
3/30 FEEE 224

7 03/30 Fourier Transforms of Discrete-Time Signals (1)
03/30 ..cgms)
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