Using PHASER in Ordinary Differential Equations

The subject of ordinary differential equations is an old and beautiful one. Indeed, one of
the first and most important differential equations expresses Newton’s Second Law: F=ma. Of
course in the three hundred years since this early beginning in classical mechanics, differential
equations have been used to model an increasingly broad and rich selection of inherently
dynamic phenomena. Unfortunately, a vast number of our introductory courses fail to convey
this dynamic nature. Rather they are viewed as boring "techniques" courses in which assorted
formulas for solutions are matched to a variety of seemingly unrelated equations. Students leave
the course with the misleading impression that all ordinary differential equations have explicit
solutions, when in fact quite the opposite is true. The numerical and qualitative analysis of
equations receives little attention, particularly the latter topic. This inattention is regrettable,
since in many "real-world" modeling situations, the most important questions often center on:
how a solution changes in response to various parameters that appear in the equation? or how
does the solution behave with respect to its initial conditions? We would be remiss in our

educational mission, if we did not afford our students exposure to this manner of analysis.

Recently, however, Hiiseyin Kogak [2] published PHASER, a remarkable piece of
software that holds great potential to make this type of analysis, particularly the qualitative
theory, more accessible to our students. The package produces sophisticated graphical displays
of solutions to differential and difference equations and for a detailed description of the many
features of PHASER, we cite the excellent review article of Bridger [1]. Here we simply note the
features that make the package so attractive for the classroom. All of the equations that are built
into the software appear in a very general format, allowing for parameter values to be changed
and multiple initial conditions to be considered. This also applies to any "external” equation that
a user might enter in for study. A variety of graphical displays (including 3-D images with
perspective) is also available, and different numerical approximation schemes can be used to
compute the solutions, so that comparisons of algorithmic efficiency and accuracy can be made.
Since the package is entirely menu-driven and no programming skills are required, it is
particularly well suited to serve as a "laboratory" environment for student self-discovery and
exploration. For the instructor, there is a utility that allows an entire sequence of screen images
to be saved to a file so that a "slide show" demonstrating a key concept or idea can be displayed
in class. Note, however, that each screen image is actually redrawn at the time of display. Hence







