Useful results

Laplace transform table

Table 1: Basic Laplace transforms
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Table 2: Properties of Laplace Transforms
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Matrix exponential
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Open-loop and sensitivity functions
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State-space forms and transfer function relations

e State-space form and transfer function
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e Solution to state-space equation
z(t) = Az(t) + Bu(t), z(0)==xg

can be written as
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e Observer system

&= A+ Bu+ K(y — C#)

Feedback control structures

General linear feedback form:

We can write the following control structures in Laplace form.

e PID controller:
K;
Fy(s) = Fi(s) = F(s) = K+~ + Kas,

where K, K;, Kqg >0

e Lead-lag controller:
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where K,7p,77 >0and 0 < 8,7 < 1

e State-feedback controller with observer:
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Discrete-time state-space forms

A continuous time system with zero-order-hold input signal and sample period
T can be written in discrete-time as:

z(k+1) = Fx(k) + Gu(k)
y(k) = Ha(k)

where

T
G= / eATdrB = [if A7 exists] = A1 (AT — I)B



