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Linear Differential Equations
Partial Fractions (Recap)
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Linear Differential Equations
Partial Fractions Complex Conjugate Poles
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Linear Differential Equations
Laplace Transform Table
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Linear Differential Equations
Laplace Transform Solution

Example

Copyright:Homayoon Beigi

6

Intro. to Continuous Control
homayoon.beigi@columbia.edu

https://www.recotechnologies.com/beigi
mailto:homayoon.beigi@columbia.edu


Oct 8, 2025

Linear Differential Equations
Laplace Transform Solution

Example
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Linear Differential Equations
Laplace Transform Solution

Example
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Linear Differential Equations
Laplace Transform Solution

Example
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Linear Differential Equations
Laplace Transform Solution

Example
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Oct 8, 2025

Linear Differential Equations
Laplace Transform Solution

Example
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Differential Equations
Rigid Body Dynamics
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Differential Equations
2nd Order Differential Equation

(Mass-Spring-Dashpot)

Homogeneous Equation

Viscous
Damping

Inertial
Force

Spring
Force

c

f(t)

y(t)

Natural Angular 
Frequency

Damping Ratio

Forcing 
Function
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Differential Equations
Integro-Differential Equation

(RLC)

Differential Equation

Homogeneous Equation

Compare to Mass Spring Dashpot
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Linear Differential Equations
Causality
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Sample Plant
(Telescope)
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Differential Equations
State-Space Representation

Recall

Causality
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Differential Equations
State-Space Representation

Recall

Causality
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Linear Differential Equations
Causality

Show for 
Homework

Controllable Canonical Form
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Feedback Control

Controller Plant
m(s)

Feedback

-

+yd(s) y(s)e(s)
Error

Output: Variable to be controlled

Manip. VariableInput
(Desired Output)

Input (Command): What we want the output to be

Plant: System that needs to be controlled

Measure the output
Compare it to the desired output
Manipulated Variable: The physical variable we adjust to make
                                      the plant produce the desired output

The solution to the differential equation
Representing the plant
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Controller

Control
Law Actuator m(s)

e(s)
Error

Looks at the error & decides how to change the manipulated variable
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Compensators & Filters

Bandpass Filter

Notch Filter

Lowpass Filter

Highpass Filter

Frequency

Phase-Lead Compensator

Phase-Lag Compensator

Phase
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