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Introduction

This program will generate graphs for signals: “Odd” component of signals, “Even” component of signals, “Linear Time Invariant” Systems, and “Transformations” on your signals.
Also, I was going to add “Convolutions” and bump the revision of my program to 1.5. However, the TI89 is simply too slow. Plotting a convolution would take longer than plotting an LTI graph; which is simply not practical.

I also want to point out that the Dirac() function does not show on graphs. It is part of the calculations – but the TI CAS doesn’t plot it. Maple doesn’t either.

This revision, 1.3, will be the last version. I’ve fixed a couple of bugs since version 1.0 and added the transformation routine. I’ve tested this version for almost a month and I believe that there are no bugs.
Installation
Use Graphlink to send XFORM13.89G to your calculator. Be sure to keep “Retain Folder” checked!
Starting the program & Archiving

From the main folder type xformgph\xformgph() to start the program

To optimize speedy running of the program every time:

Input a signal and an impulse.

Perform a “Graph Signal” and a “Graph LTI”

Exit the program (you can save if you want to)

Archiving:

At this point every routine will have been used & tokenized. Archive everything in your xformgph folder EXCEPT savedata !!

Tutorial

1. Signal f(t)

Signals usually take the form:

f(t) = combinations of singularity functions

singularity functions:

Unit step: u(t)

Ramp: r(t)

Dirac: d(t)

example of a signal:

f(t) = r(t+1) – r(t) + u(t-1) – 3*u(t-2) + r(t-2) – r(t-3)


You should enter the above equation by choosing Input, then Signal f
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2. Impulse h(t)


Impulses usually take the form:


h(t) = an expression


The expression could be a combination of singularity functions and other functions.

for example, a capacitor discharge system:


h(t) = e^(-t) * u(t)


You should enter the above equation by choosing Input then Impulse response h

Note: be sure to use the (-) negate key !
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3. Graph Options


This is where you set the desired dimensions for your graph.


In this tutorial we shall use:


Accuracy 
= 3


Minimum x 
= -3 [be sure to use the (-) negate key!]


Maximum x
= 3


Minimum y
= -2 [be sure to use the (-) negate key!]


Maximum y
= 2
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4. Graph Signal


This will show your signal.


You should get this output (only takes a minute):
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Can you see that with our accuracy setting of 3 we have slightly non-vertical lines
5. Graph LTI


This will graph your Linear Time Invariant System


After 30 minutes you should get this output:
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it really did take 30 minutes to plot!

An accuracy setting of 6 would have reduced the time taken to plot the graph.

NOTE: if it takes too long to graph then press the ON button to break. But you would lose your signal & impulse expressions if you have not saved yet.

6. Graph Odd


This will graph the odd components of the signal

To graph the Odd components of a signal the equation is:



(1/2)*f(t)-f(-t) where f(t) represents the signal


You should get this output (only takes a minute):
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Again, the 4 lines that should be vertical are slightly angled due to our accuracy setting of 3. An accuracy setting of 1 would show almost vertical lines.

7. Graph Even


This will graph the even components of the signal


To graph the Even components of a signal the equation is:



(1/2)*f(t)+f(-t) where f(t) represents the signal


You should get this output (only takes a minute):
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8. Graph Transformation


This will graph a transformation on signal f.


For now, leave g(t) blank. g(t) must be completely blank if you’re not going to use it.


Enter this transform expression:


xform= f(t+1)

Right now your screen should look like this:
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Press ENTER twice and you shall see that your original graph is shifted to the left:
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This way you may graph expressions such as:



f(2*t+2), f((t^2)+1), 4*f(t/4), f(t)*u(t+1), etc… keep referring to your signal as f. 

Go back to the transform data-input screen (Enter, F2, 5).

A very useful feature is that you can define another function, g(t), for use in your expression!


Enter this expression for g(t):


g(t)= u(t+1)-u(t-1)

Modify your transformation expression to this:


xform= f(t+1)*g(t)


Right now your screen should look like this:

[image: image11.png]




Press Enter and a graph like this is created:
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Now you can easily see that your original signal, f, is shifted to the left and that only the signal between t=-1 and t=1 is shown.

[End of Tutorial]

Exiting & Saving your data

The purpose of Save > Data is that you may save your data before attempting a graph. If the graph takes too long you may break out of the program and still have your expression(s).

The purpose of Exit > Save Data is that you exit the program and save your Signal, impulse, and any transformation expressions you’ve entered. When you come back to the program it will auto-load them.

The purpose of Exit > Save Data & u,r,d is that the program will keep your plots (y1(x), y3(x), and y4(x), if you’ve plotted them already, and it will put the 3 singularity functions in the ‘main’ folder. Now you may go to the Y= (equation) editor, select which equations to plot and you will be able to cursor around the graph and get coordinates.
NOTE: be sure to be in the “main” folder when you attempt to graph, otherwise the calculator won’t find the 3 singularity functions!

The purpose of Exit > Save Data & u,r,d,h is that the program will keep your plots (y1(x), y2(x), y3(x), and y4(x), if you’ve plotted them already, it will put the 3 singularity functions in the ‘main’ folder as well as your h, h1, h2 ! Now you may go to the Y= (equation) editor, select which equations to plot and you will be able to cursor around the graph and get coordinates.

NOTE: be sure to be in the “main” folder when you attempt to graph, otherwise the calculator won’t find the 3 singularity functions!

The purpose of Exit > Do NOT Save Data is that the program will not save your current impulse & signal expressions. Also, any old saved data will not be overwritten!

The purpose of Exit > Kill Saved is that the program will delete any previously saved signal or impulse. It will try to delete u,r,d,f,g,h,h1,h2 from the main folder. It will not delete any of the graph variables (y1, y2, etc.)
Appendix A 
to compare the graphs from Maple 7 to those of the TI89.
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LTI
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Odd

[image: image16.png]06

04

02





Even
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Transformation (shift to the left)
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Transformation (shifted to left & only showing when t=-1..t=1)
