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▪ Digital Signal Processing Introduction

▪ Mathematical modeling

▪ Continuous Time Signals

▪ Discrete Time Signals

▪ Analyzing Continuous-Time Systems in the Time Domain

▪ Analyzing Discrete Systems in the Time Domain
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2.3 Difference Equations for Discrete-Time Systems

Difference Equations for Discrete-Time Systems

we have discussed methods of representing continuous-time systems with

differential equations. Using a similar approach, discrete-time systems can be

modeled with difference equations involving current, past, or future samples of input

and output signals.

In the sections that follow we will focus our attention on difference equations for

DTLTI systems and develop solution techniques for them using an approach that

parallels our study of differential equations for CTLTI systems (RCL Circuits –
differential equation)

A length-N moving average filter is a simple system that produces an output equal

to the arithmetic average of the most recent N samples of the input signal.
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2.4 Constant-Coefficient Linear Difference Equations

Constant-Coefficient Linear Difference Equations

The order of the difference equation (and therefore the order of the

system it represents) is the larger of N and M. For example, the length-2

moving average filter discussed in Example 3.4 is a first-order system.



2.5 Solving Difference Equations

Solving Difference Equations



2.5 Solving Difference Equations



2.5 Solving Difference Equations



2.6 Block Diagram Representation of Discrete-Time Systems

Block Diagram Representation of Discrete-Time Systems



2.6 Block Diagram Representation of Discrete-Time Systems



2.6 Block Diagram Representation of Discrete-Time Systems



2.6 Block Diagram Representation of Discrete-Time Systems



2.7 Impulse Response and Convolution

Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution

Impulse Response and Convolution

https://e2eml.school/convolution_one_d.html

https://e2eml.school/convolution_one_d.html


2.7 Impulse Response and Convolution

Impulse Response and Convolution

https://e2eml.school/convolution_one_d.html

https://e2eml.school/convolution_one_d.html


2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.7 Impulse Response and Convolution



2.8 Causality in Discrete-Time Systems
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Conclusion 
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