Parameter_Plane

Users’ Manual

[image: image1.png]1
b

=7

<

X"4/8 +a * x°2/2 +b * x
x3+a*x+b

Mark point  Clear marked points




[image: image2.png]<APPLET archive:

paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<paran
<Garan
</RPPLETS

"arane ter_PLane..jar!
‘backgroind.o:
oo labal
B =_Label
ol = _Label
el Label
aZlont vt
‘@_Lon._tobe
‘ahigh value
‘ahigh_tabel
E_lon" valu

code:

Vatue

S

b_lon._tobe* value
®ohigh" value = "1
ohih_Label” value = "1

Lo o
Value
%

Vatue

Valus
“Chigh_tabel

-
anbar o1_curves” value

Lot thickness 1
ot thickness 2
fagend 1" value

Legend 2" value
Legend_1 solor’
Legend 2 solor’

gl

‘Parameter_Plane” width=802 heigh!

fore vaius = 2552951 52>

X2z 4 b
Tbts
ssanana" >
oao255" >

20

3
44w a 22w bRy
%4

Ssaogane >
‘GaGoBaz55">






Before reading this Users’ Manual you should read the documents.

· Parameter_Plane_Fcns.doc

· Phase_Plane.doc

· Friction_and_Spring.doc

Those three documents provide examples of how the Lite Applet Parameter_Plane can be used.  This users’ manual covers all the parameters available in Parameter_Plane.  As you read this users’ manual you should refer to the figures on the first page to see examples of some but not all of the applet’s parameters.

The Parameter_Plane applet has two graphic areas.  The graphic area on the left (dull blue in the picture above) shows the parameter plane.  The graphic area on the right (light green in the picture above) shows one or more functions involving the parameters represented in the parameter plane.  These functions can be specified by algebraic expressions or by initial value problems.  If they are specified by initial value problems the usual fourth-order Runge-Kutta method is used to estimate the solution that appear in the right hand graphic area.

User Actions

Setting Parameters:


The user specifies the values of two parameters by clicking in the parameter plane graphic area.  He or she can fine tune the values by using the left-right and up-down arrows above and to the right of the parameter plane graphic area.  The smaller arrows change the values one pixel at a time.  The larger arrows change the values by the distance between the grid lines.

Marking Points:


The user can mark points on the parameter plane graphic by clicking the mark point button.  This capability is often used to identify points at which different behaviors occur.  The user can clear the marked points by clicking the clear marked points button.  See Parameter_Plane_Fcns.doc.

Specifying a Time:


This applet can be used to work with a system of two differential equations, showing both the phase plane (on the parameter graphic) and the solutions as a function of time.  In this situation it is often useful to mark a particular time on both the phase plane and the function graph.  See Phase_Plane.doc.  The user selects a time by clicking at the desired time on the function graphic.

Expressions, Variables, and Parameters

We are using the word “parameter” in two different ways – for parameters used in the <applet> call and for parameters used in the functions being studied.  This applet is written so that users can use whatever notation seems most natural.  This convenience for users adds some complication for curriculum developers.  The following applet parameters are key.

· y_n_label – these parameters specify the notation used for the variables corresponding to the curves drawn on the function graphic.  n is an integer between1 and 10. Each of these parameters must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.

· a_label – this parameter specifies the notation that is used to denote the parameter that is graphed on the a-axiis.  It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.
· b_label – this parameter specifies the notation that is used to denote the parameter that is graphed on the b-axis. It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.
· x_axis_label – this parameter specifies the notation used for the independent variable. It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.
Many of the applet parameters are algebraic expressions.  These expressions use the notation specified by the parameters above.  See Phase_Plane.doc for examples. 

Applet Parameters

Switches:

· de_sw – this parameter can have two values:

· 0 – the curves drawn on the function graphic are specified by algebraic expressions.  See Parameter_Plane_Fcns.doc for an example.

· 1 – the curves drawn on the function graphic are specified by initial value problems.

· parameter_space_curve_sw – this parameter is used only when de_sw = 1.  It can have two values:

· 0 – the parameter space graphic is used only to specify the values of parameters.  See Friction_and_Spring.doc for an example,

· 1 – the parameter space graphic is used both to specify the values of parameters (in this case initial conditions) and to show the phase plane.  See Phase_Plane.doc for an example.

· mark_point_sw – 0 enables point marking, 1 disables point marking.

Function Graphic (de_sw = 0):

These parameters specify the functions drawn on the function graphic.  The independent variable is denoted by the letter (or string) specified by the x_axis_label parameter.  The functions usually use parameters controlled by the usethe parameters a_label and b_label.  Up to ten curves may be drawn.

· number_of_curves – the number of curves to be drawn.  At most ten curves may be drawn.

· y_of_x_n – the algebraic expression describing the n-th function.  n is an integer between 1 and the value of the number_of_curves parameter.

· y_of_x_color_n – the color used for the n-th curve.  See the appearance parameters section below for how colors are specified.

· y_of_x_thickness_n – this parameter specifies the thickness of the n-th curve.  Its value can be 0, 1, or 2 with 0 being the thinnest and 2 the thickest.

· x_low – the low end of the range for x-axis.

· x_high – the high end of the range for the x-axis.

· y_low – the low end of the range for the y-axis. 

· y_high – the high end of the range for the y-axis.

· x_low_label, x_high_label, y_low_label, y_high_label – the range labels used for the axes.

· x_axis_label, y_axis_label – the labels used for the x- and y-axis.  The x_axis_label parameter is used to denote the independent variable.  It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.

Initial Value Problems (de_sw = 1):

These parameters describe the functions drawn on the function graphic using initial value problems.  

· number_of_curves – the number of curves to be drawn.  At most ten curves may be drawn.

· y_n_prime – the algebraic expression specifying the differential equation used in defining the n-th curve.  n is an integer between 1 and number_of_curves.

· initial_value_n – the algebraic expression specifying the initial condition for the n-th curve.  n is an integer between 1 and number_of_curves.

Parameter Graphic:

These parameters describe how the parameter graphic is used.  In this document the a-axis is the horizontal axis for the parameter plane and the b-axis is its vertical axis.  The notation used externally for these two axes may be different.  See the first two parameters below.

· a_label – this parameter specifies the notation that is used to denote the parameter that is graphed on the a-axiis. It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.
· b_label – this parameter specifies the notation that is used to denote the parameter that is graphed on the b-axis. It must be a string made up of letters and numbers with no spaces or special characters and beginning with a letter.

· a_low – the low end of the range for a-axis.

· a_high – the high end of the range for the a-axis.

· a_initial – the initial value of the parameter shown on the a-axis.

· b_low – the low end of the range for the b-axis. 

· b_high – the high end of the range for the b-axis.

· a_low_label, a_high_label, b_low_label, b_high_label – the range labels used for the a- and b-axes.

· a_axis_label – this parameter specifies the label that is displayed on the a-axis.

· b_axis_label – this parameter specifies the label that is displayed on the b-axis.

· b_initial – the initial value of the parameter shown on the b-axis.

Appearance Parameters:

The following parameters enable the curriculum developer to specify the appearance of the applet.  Colors are specified in the form “RRRGGGBBB” – that is, as strings of nine digits – RRR, GGG, BBB – specifying the red, green, and blue components of the color.  Each must be an integer between 000 and 255.  Leading zeros may not be omitted.

· background_color – the color of the applet background
· parameter_graph_color – the color of the left hand graph, showing the parameter values.

· function_graph_color – the color of the right hand graph, showing the function(s).

· grid_color – the color of the coordinate lines (grid).

· cursor_color – the color of the cursor indicating the parameter values.

· mark_color – the color used to mark selected points on the parameter graph.

· mark_button_color – the color used for the button that enables users to mark points on the parameter graph.,

· mark_button_shadow_color – the color used for the shadow cast by the mark_button.

· clear_button_color – the color used for the button that enables users to erase the marks on the parameter graph.

· clear_button_shadow_color – the color used for the shadow cast by the clear_button.

· legend_1 – the first line of the legend displayed below the two graphics.

· legend_2 – the second line of the legend displayed below the two graphics.

· legend_3 – the third line of the legend displayed below the two graphics.

· legend_1_color – the color used for the first line of the legend. 

· legend_2_color – the color used for the second line of the legend. 
· legend_3_color – the color used for the third line of the legend.

· parameter_space_curve_color – the color used when a curve is drawn in the parameter space graphic. 

· time_mark_color – the color used to mark the time on both the function graphic and the parameter space graphic.

· y_of_x_color_n – the color used for the n-th curve drawn on the function graphic.  n is an integer between 1 and 10 inclusive

Miscellaneous Parameters:

When an error is detected in an algebraic expression the applet prints an explanatory message.  The curriculum developer can add to this message by using the parameters below.

· recovery_message_line_1 – a line added to the error message printed when an error is detected in an algebraic expression.

· recovery_message_line_2 – a second line added to the error message printed when an error is detected in an algebraic expression.

· time_mark_initial – this parameter is used for phase plane graphics.  It allows the curriculum developer to specify an initial time to be marked on the phase plane graphic and on the function graphic.

