
Spring 2021

數位控制系統
Digital Control Systems

DCS-12

Discrete-Time Systems –

Input-Output (Transfer Function) Model

Feng-Li Lian

NTU-EE

Feb – Jun, 2021



DCS12-IOModel-2

Feng-Li Lian ©  2021
Introduction: External and Internal Models
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Input-Output Models: The Pulse Response
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Input-Output Models: The Pulse Response
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Input-Output Models: The Pulse Response
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Input-Output Models: The Pulse Response

Current input affects current output or future output

BUT does not affect past output
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Input-Output Models: The Pulse Response

Outputs of time-different inputs 

only the function of relative time-difference, 

but NOT at absolute time instants
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Input-Output Models: The Pulse Response
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Input-Output Models: Shift-Operator Calculus

Discrete-time signals

f[k] = f(k), k = integer
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Input-Output Models: Shift-Operator Calculus
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Input-Output Models: Shift-Operator Calculus
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Input-Output Models: Shift-Operator Calculus
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Input-Output Models: Shift-Operator Calculus
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Input-Output Models: Shift-Operator Calculus: Example
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Input-Output Models: Shift-Operator Calculus: Example
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Input-Output Models: The Pulse-Transfer Operator
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Input-Output Models: The Pulse-Transfer Operator
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Input-Output Models: The Pulse-Transfer Operator - Example
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Input-Output Models: The Pulse-Transfer Operator - Example

 Homework 2-4
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Input-Output Models: Poles and Zeros
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The Table of Pulse-Transfer Operator


