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EECS 20N Lab 6 Report
Introduction
In-Lab Analysis

1. a = -0.9

2. Initial State of the Integrator is set to 1, and the gain of the gain box is set to -0.9. After running for 10 seconds, the result is the plot in the picture box “Scope” shown below.
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3. z(t) = k*e^(b*t)   for all t at Real+

   z(0) =1, which is the initial state

   z(t) = e^(b*t)

   z’(t) = b*e^(b*t)

   b = -0.9
   z(t) = e^(-0.9t), and z’(t) = -0.9*e^ (-0.9*t)

4. Initial State is zero, the gain becomes 0.9. 
[image: image3.png]7

Integator




[image: image4.png]). =lofx(
&B0RP L ABE D =





   The plot after running for 10 seconds is shown in the “Scope” window above. The system becomes unstable, because as time increases, the result goes up without bound.

  The analytical formula should be


z(t) = e^(0.9*t)

5. The range when the system is stable is when


a is less than or equal to 0 or a<=0
Independent Analyssis
1. A = [0, 1; -wo^2, 0]
2.
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Integrator

Initial condition for integrator = [1;0] (Given)
Matrix Gain

Gain: [0,1;-(pi/5)^2,0]

Simulation parameter
Stop time : 10.0
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These settings give a period of 10, with fundamental frequency w0=2*pi/10 rad/second.

3.

f=440Hz, w0 = 2*pi*440 rad/s
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Integrator

Initial condition for integrator = [1;0] (Given)
Matrix Gain

Gain: [0,1;-(880*pi)^2,0]

Simulation parameter
Stop time : 5/440 (for 5 complete cycles)
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The 2 curve complete 5 cycles, and have very different amplitudes. The one have large amplitude is shown clearly, but the one with small amplitude appears as a straight line.

4.
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Integrator

Initial condition for integrator = [1;0] (Given)
Matrix Gain

Gain: [0,1;-(880*pi)^2,0]

To Workspace
Sample time: 1/8000

Save format: array

Simulation Parameter

 Stop time =1.0

Command window 
soundsc (simout)  (To listen to the signal)
5.
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Integrator

Initial condition for integrator = [1;0] (Given)
Matrix Gain

Gain: [0,1;-(880*pi)^2,0]

To Workspace

Sample time: 1/8000

Save format: matrix
Simulation Parameter

 Stop time =1.0

Command window 

soundsc (simout)  (To listen to the signal)
After changing a2,2 with -10, the sound is diminished. If we try different value of a2,2, we will have different results. If a2,2 is more negative, the sound is diminished faster. This is a stable result. On the other hand, for a2,2 bigger than 0, the sound increases beyond the limit that the system cannot play the sound, in this case, the system is unstable.
6. 
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Matrix Gain

Gain1: [0,1;-(2*440*pi)^2,0]

Gain2: [0,1;-(2*880*pi)^2,0]
Gain3: [0,1;-(2*1320*pi)^2,0]
Gain4: [0,1;-(2*1760*pi)^2,0]
Integrator

Initial condition for integrator = [1;0] (Given)
To Workspace

Sample time: 1/8000

Save format: array

Simulation Parameter

 Stop time =1.0

Command window 

soundsc (simout)  (To listen to the signal)
If I just use the initial settings, the output is marginally stable with a 440 Hz frequency. By experimenting values of Gain, the amplitude of each wave is changed. If the coefficients (amplitudes) of higher harmonics are large, the result varies more rapidly, and we hear a higher pitch of sound. On the other hand, if the coefficients of lower harmonics dominates the others, we hear a low pitch sound.

If we change a2,2 of the components, the rates of decaying of 4 components will change just like what happened in #5. As long as one of the components has a positive a2,2, the system will become unstable. If one of the components has a negative a2,2, the component is the transient term, and the result will depend on the other components. If all of the components have a negative a2,2, the result will eventually die out.
Conclusion:

I learned how to use Simulink to model continuous-time systems. We use differential equations to represent exponential functions and sinusoidal functions. Once again, we learned feedback system: the output must be the same as the input. We must be careful on what goes into the system and what will be produced.
Another important topic in this lab is that a sum of fundamental wave and its harmonics will have a fundamental frequency. 
