ELEC 3500
Control Systems
Lecture 2: State-Variable Systems and
Simulation using Matlab

Instructor: Dr. Bosen Lian
Electrical and Computer Engineering
Auburn University
Fall 2025



(] State-Variable Systems
» State-variable systems
* Dafferential equations to state-variable systems
* Examples
1 Matlab for Solving State-Variable Systems
* Matrix operations and indexing

* (Ode functions with examples
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A state-variable system models a dynamic system and comprises a first-order ordinary differential
system (ODE) that describes time derivatives of a set of state variables.

The most general state-variable system of a linear system with p inputs, g outputs and » state variables is
written in the following form

X f)%(t) — A1) Xit) + Blo uit)

ot
' Yu) =Cw x) t D uit)
%
jocol .
) State variable eR .
Yi£)  owtput Varinble vecer eRY / 5;]
)', Ui

Uit) control, [V’/?ub Vorenhlg, Ve p / U
P



nxn
z e R
Art)  Stoate watrox

R™F

) &

) iW[?w(; wiot i X .

lZL-e .
\,cel)wc woctri X C R

() v

Yvep
movty X
L) Y[MfoVWWd

. tame YA %7
) »
(A, B . C.P)

>fte

tant Q/S’@/W)
- —ame. Var
( Aw) [Zw))ué))D(ty -



[745 cvete-tme & 7 ceamm §

N kt) = AR XK) B (k) Ulk)
Cek) Xtk) + D) ulk)

I

]u<+l)

A= X

f f Ly near 9/96«%} A=z x "
X 1€) = %(X“’),ww))

~——

Yit) = nixa. uw/

\/L o bineg 9/5{@@



* Ordinary differential equations to state-variable systems




* Ordinary differential equations to state-variable systems
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* Ordinary differential equations to state-variable systems
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* Examples
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* Examples
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* Examples
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