Ordinary Differential Equations

1. Introduction

ODE.8xp adds new functionality to your TI-83 plus (SE, 84p, 84p SE).

You must install ODE.8xp, RK.8xp and SLOPEF.8xp.

This program let you draw the slope field for one first order differential equation written in  the form y'=f(x,y). It also let you draw a solution curve corresponding to an initial condition y(x0) = y0, then you can use trace to see the values of the solution curve. Solutions are obtained using fourth-order Runge-Kutta.

2. Menu

When you run ODE the following menu is displayed:
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next you must select SLOPE FIELD as your first option. Selecting any other option will produce an error because the input of SLOPE FIELD is required.

3. Slope Field

You will be asked to input an equation. Quotation marks are required because the equation will be stored as a string variable (Str1).
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The parameter in DENSITY variable will determine the distance between the lines of the slope filed; the greater the number, the farther the lines wil be (10 is recommended).

Using a value lesser than 5 may result in an undistinguishable graph.
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SLOPE FIELD uses the current window parameters. You can always change window definitions selecting option 3 in the menu.

Pressing ENTER will return to the menu.

4. Runge-Kutta

Option 2:R-K allows you to enter an initial condition y(x0)=y0 . The program will compute a solution satisfying this initial condition using a fourth-order Runge-Kutta algorithm as described in [1].[image: image5.jpg]



The value of STEP will determine the time nedded to obtain the solution curve. Solution is obtained only for the current window.
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Solution is divided in two parts, from initial condition to the right (P1) and from initial condition to the left (P2).

You can trace over the right side (P1) using right-arrow and left-arrow.
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To see values to the left of initial condition use up-arrow or down-arrow, the indicator in the upper right corner will turn into P2.  Use right and left arrows to trace over the solution, note that movement is reversed.
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Pressing ENTER wil return to the menu.

Selecting R-K allows to input several initial conditions; the new curves are superimposed to the previous but you can only use trace on the last one, the other curves remain as picture objects.
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5. Window

Option 3:WINDOW let you change the window parameters. It will redraw the slope field for the current differential equation and erases the solution curves.
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6. Delete Curves

Option 4:DEL. CURVES erases the solution curves but preserves the current window parameters.
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7. Exit

Option 5:EXIT exits the program.
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EXIT delete the variables Pic0, Pic9, Str1, and numerical variables.

8. Examples

The following examples uses the window parameters corresponding to Zoom Standard
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9. Credits

Ordinary Differential Equations for the TI-83 plus v.1.00 by Raúl Baeza-Ornelas 

Please send any suggestion or comment to rbaeza@iteso.mx

10. Bibliography

[1] Edwards C. Henry, et al. "Differential Equations and Boundary Value Problems", Second Edition, Prentice Hall.

� EMBED Word.Picture.8  ���








_1147279375.doc
[image: image1.png]






