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More Complex Feedback Control
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Typical Simple Control Laws

I: Integral Controller

PI: Proportional-Integral Controller

PD: Proportional-Derivative Controller

PID: Proportional-Integral-Derivative Controller

P: Proportional Controller m(t) = K e(t)

e(t) = yd(t) - y(t)

D: Derivative Controller m(t) = K d e(t)
dt

m(t) = K∫e(τ) dτ
0

t

m(t) = K1 e(t) + K2 ∫e(τ) dτ
0

t

m(t) = K1 e(t) + K2 d e(t)
dt

d e(t)
dt

m(t) = K1 e(t) + K2 ∫e(τ) dτ
0

t
 + K3 

Recall RLC:
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Add Discretization

A/D Computer
(Control Law)

-

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

Measurement
Device

Plant
+

+

v(s)

ActuatorD/A
Z.O.H.

We will look at this in detail when we speak about discretized 
systems, difference equations, and the z-Transform
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Dynamic System Response

The Transient Response and the Steady State Response

Response

50%

100%

± N %
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t

Delay
Time
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Time
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Linear Differential Equations

Causality

Causality

Set of coupled 1st order 
linear differential 
equations
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Linear Differential Equations

Set of coupled 1st order linear 
differential equations
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Linear Differential Equations
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Linear Differential Equations
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Linear Differential Equations
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Linear Differential Equations

Copyright:Homayoon Beigi

11

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

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


Oct 15, 2025

Linear Differential Equations
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Linear Differential Equations
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Linear Differential Equations
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Linear Differential Equations

Resembles the exponential 
function, so we define

Be careful of the 
order multiplication
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Linear Differential Equations
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Linear Differential Equations

Transition Matrix Takes the state from t0 to t
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Homework 6
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