Parameter Plane – Phase Planes
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The two graphs above show one model of predator-prey interaction. The graph on the 1eft (with a blue background) shows the phase plane. The
graph on the right (with a green background) shows the fos (predator) and rabbit (prey) populations as functions of time. The initial values are
indicated by a red square on the phase plane and along the vertical axis on the right graph. You can dlick anyplace on the right graph to focus ona
particular time. In the graph above we focus on the time t= 3.2 That time is indicated by a vertical bar on the right graph and, more importantly,
by alarge black dot on the phase plane. Notice that at this particular time the rabbit population s at a minitmum and the fox population is between
its minumum and masdmum.





The screen show above shows the beginning of a module in which the Parameter_Plane applet is used to create a live phase plane linked to graphs showing how the values of two variables change over time.  This particular module studies a predator-prey interaction.


The user can focus on a particular point in time by clicking at a point on the right graph.  A thick vertical line marks the chosen time on that graph and a large dot indicates the corresponding point on the phase plane.  In the figure above the chosen time is 3.2.  You, as the curriculum developer, can specify an initial chosen time.  The user can experiment with different initial conditions by clicking at a point on the phase plane.  He or she can fine tune the selection using the left-right arrows above the phase plane and the up-down arrows to the right of the phase plane.  The smaller arrows move the initial condition one pixel at a time and the large arrows move it 15 pixels at a time.


The listing on the next page shows the applet call for this module.  It looks more complicated than it is.  The parameters highlighted in red describe the axis ranges and labels for the phase plane and the graph on the right.  The applet uses the following notation internally.

· The vertical axis for the phase plane is denoted by a.

· The horizontal axis for the phase plane is denoted by b.

· The vertical axis for the graph on the right is denoted by y.

· The horizontal axus for the graph on the right is denoted by x.
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<paran nane - "nargin” value
<paran nane = "background_color value = "255255255">
<paran nane = "a_axis_label" value = "rabbits"s
<paran nane = "o_labe[" value = "rabbitsinitial’s
<paran nane = "b_axis_label" value =

<paran nane = "b_label" value
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y_high_Label” value
‘inber_of_curves” value
<paran nane = "y_1_label" value = "rabbits">
<paran nane value - "fox">

<paran nane - "y_1_prine” value - "2 * robbits -1.2 * rabbits ¥ fox's
<paran nane - "y_2_prine” value - "fox + 8.9 * rabbits * fox">
<paran nane = "initial_value_1" value = "rabbitsinitial">

<paran nane = "initial_valus_2" value = *foxinitial>

<paran nane = "y_of _x_color 255080800">
<paran nane

<paran nane = "y_of x_thickness_

<paran nane = "y_of x_thickness

<paran nane = *legend_1" value 2% rabbits - 1.2 * rabbits * fox">
<paran nane = *legend_2" value fax  + 8.9 % rabhits * foc's
<paran nane = "legend_{_color" value = "255080000">

<paran nane = "legend_2_color" value

<paran nane = "de_su" value

<paran nane - "paraneter_space_curve_sy" value

<paran nane = nark_point_su” value

<paran nane - "tine_nark_initial” value = "47">
P





The parameters highlighted in blue are the heart of the applet call.  They specify the number of variables (curves), their labels, the appearance of the curves representing them (color and thickness), and the initial value problems defining them.  They also specify a legend with up to three lines.  The lines of the legend are center-justified but you can control the spacing and, hence, justification by including extra spaces.   These parameters are close to self-explanatory.   One note may help.  The difference between the parameters a_axis_label and a_label and the difference between the parameters b_axis_label and b_label is that the first parameter of each pair specifies the labels displayed on the respective axes while the second parameter of each pair specifies the notation used in the initial value problem.  Notice, for example, that rabbits is used both to label the a-axis and as the name for the variable representing rabbits but the initial value for the variable rabbits is rabbitsinitial and this is the value of the parameter a_label.

The thickness of each curve is specified by and integer 0, 1, or 2 with 0 being the thinnest and 2 the fattest.


Colors for the various elements of the display are specified in the form RRRGGGBBB where each of RRR, GGG, and BBB is a three digit integer between 000 and 255 specifying the red, green, and blue components of the color.  Leading zeros may not be omitted.


The other parameters in the applet call above do the following.

· margin determines the spacing around and between the two graphs.

· background_color determines the color of the applet’s background.

· de_sw, parameter_space_curve, and mark_point_sw must have the values that are shown for a phase plane graph like this one.

· time_mark_initial determines the initial placement of the vertical bar on the right graph and the large dot on the phase plane that focus on a particular time.  The value is between 0 and 150.  If the value is zero no vertical bar and no large dot are displayed.  If the value is between 1 and 150 the vertical bar is placed at 2 * this value pixels from the left edge of the right graph.  The large dot is placed at the corresponding point on the phase plane.

This applet has additional parameters that are described in the user’s manual.


To use this applet, include the applet call above in your html page, making the appropriate changes.  Include the file Parameter_Plane.jar in the same directory (or folder) as your html page.

