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ECE 601 Homework#6 Solution:

1 Kailath Froblow 2.8-14
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2. Kailati. Froblews 2.3-24
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3. Kailebhe Problems 2.5-29
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4. See the attached MATLAB code. The output is shown below.
(a) The controllability matrix is:
C=
0 322.4903
322.4903 0
The matrix has full rank, so the system is controllable.
(b) The observability matrix is:
0=
1 0
0 1
The matrix has full rank, so the system is observable.

Remark: The results are expected since the transfer function is irreducible.
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ECE 601 Fall 2025

Homework 6, Problem 4

MATLAB R2023a

o 0° o° o o o° oo

clc;
clear all;
close all;

% system parameters

m=0.01;
g=9.8;
ks=15;
ds=0.10;
km=0.005;
dm=0.12;

Q

% equilibrium

xle=0.11;

x2e=0;

xe=[xle x2el';

ue=sqgrt ( ((ks/m)* (xle-ds)—-g) * (m/km) * (xle-dm) "2) ;

% linear state space model

alpha=-(ks/m) - (2*km/m) * ( ((ue”2)/ ((xle—-dm) "3)));
beta=(2*km/m) * (ue/ ( (xle-dm) "2)) ;

A=[0 1l;alpha 0];

b=[0 beta]l]';

c=[1 0];

d=zeros(1,1);

[}

% controllability and observability matrices

C=ctrb (A,Db)
svC=svd (C)
O=obsv (A, c)
svO=svd (0)
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