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Using pplane in MATLAB for undamped system: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

You can easily see the 

behavior at the two fixed 

points in the system with 

a center at (2nπ,0) and 

saddle points at (nπ,0). 



ME 564 Homework #3 Solution 10/25/14  

Using pplane for the damped case:  

 

  

In the damped case you 

still have the saddle 

points at (nπ,0), but now 

there is a spiral point at 

(2nπ,0). 
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Since both of the eigenvalues are real and negative,  

we know that the system will be STABLE  at (π,0).  
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Since both of the eigenvalues are real and negative, we know that the system will be STABLE . 

b)  

 

 

 

 

 

 

 

 

 

Yes, the solution makes sense given that we found that the function would be stable which matches 

with the trajectory returning to zero. 

 

  

time = linspace(0,1000,10001); 
A = [-0.01 0; 1 -0.011]; 
x0 = [0.1 0]'; 

  
% Run ode45 
[t,x] = ode45(@(t,x) A*x,time,x0); 

  
figure(3), clf 
plot(x(:,1),x(:,2)) 
grid on 
xlabel('Position (x)') 
ylabel('Velocity (v)') 
title('Trajectory') 
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c)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Although the position and velocity graphs help give a better understanding of the system,  

a single plot of kinetic energy vs. time would have been sufficient for part c. 

% Plot K.E vs Time 
T = 0.5.*(x(:,2).*x(:,2)); 
figure(4), clf 
subplot(311) 
plot(t,T) 
grid on 
title('Time history') 
ylabel('Kinetic Energy (T)') 
subplot(312) 
plot(t,x(:,2)) 
grid on 
ylabel('Velocity (v)') 
subplot(313) 
plot(t,x(:,1)) 
grid on 
ylabel('Position (x)') 

 


