Maple Graphing Help

Below are a few hints and tips for using Maple to do some of the graphing required in Multivariable Calculus.  All of the information is based on the Classic Maple 10 version, which is the version currently used in class.  It should be noted that there are several ways to do each of the tasks stated below... those given are just what I have figured out how to do most efficiently!

 

Any package that must be loaded for the given commands stated.
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Graphing Objects

There seems to be a little incompatibility between the plottools and plots packages in Maple 10.  It is best to load only the plots package for the entire worksheet and then call specific commands from the plottools package as needed.

Arrows (Vectors)
· plots[arrow]( <a,b,c>, <d,e,f>, shape=harpoon);
Vector <a,b,c> represents the arrow's initial point and <d,e,f> represents the displacement from the initial point to the terminal point.  This seems to be the best way to graph vectors.
Cylindrical Plots
· plot3d( r(theta,z), theta=theta_min..theta_max, z=z_min..z_max,   coords=cylindrical );
· plot3d( [r(u,v), theta(u,v), z(u,v)], u=u_min..u_max, v=v_min..v_max, coords=cylindrical );
In the first command line, r(theta,z) is the cylindrical function in terms of theta and z.  If you cannot easily solve for r, you can use the parametric version as in the second command line, where u and v are the parameter variables.
Function Plots
· plot3d( f(x,y), x=x_min..x_max, y=y_min..y_max );

f(x,y) is the function z = f (x, y) in terms of x and y.  The _min and _max values are for the equation inputs, not the view (see viewing tips below).  This command is a little easier to graph surfaces that are functions.
Implicit Plots

· plots[implicitplot3d]( f(x,y,z)=0, x=x_min..x_max, y=y_min..y_max,  z=z_min..z_max );
 

f(x,y,z)=0 is the implicit equation in terms of x, y, and z.  This is useful for graphing planes and surfaces that cannot be solved for z.
Points

· plottools[point]( [a,b,c], symbol=circle );
 

[a,b,c] is the coordinate to be graphed.  Sometimes the circle symbol looks funny, so changing symbol to box might look better.  Also, you can change the point's size with symbolsize=n (n=10 is the default size).

Spherical Plots

· plot3d( rho(theta,phi), theta=theta_min..theta_max, phi=phi_min..phi_max, coords=spherical );
· plot3d( [rho(u,v), theta(u,v), phi(u,v)], u=u_min..u_max, v=v_min..v_max, coords=spherical );
 

In the first command line, rho(theta,phi) is the spherical function in terms of theta and phi.  If you cannot easily solve for rho, you can use the parametric version as in the second command line, where u and v are the parameter variables.

Space Curves
· plots[spacecurve]( [x(t), y(t), z(t)], t=t_min..t_max );
 

x(t), y(t), and z(t) are the parametric equations.  Use this to graph lines in space, too.
Spheres

· plottools[sphere]( [h,k,l], r );
 

[h,k,l] is the sphere's center, and r is its radius.  You can also create points in space using a sphere with a small radius.  You will need the display command to graph the sphere.  For example, plots[display]( plottools[sphere]( [1, 2, 3], 9) ).
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Graphing Options

While there are several graphing options available in Maple, here are a few of the ones most commonly used in class.

axes=normal will add the standard axes to any three-dimensional graph.  The frame and box options are also available and sometimes offer a better perspective.
labels=[x,y,z] will include the labels to the axes.

numpoints=n will increase the number of points plotted in a graph (default is n = 50).
orientation=[20,70] will orient the graph in a common view (you are looking at the yz-plane, but slightly tilted).
orientation=[-90,0] will orient the graph so that you are looking directly onto the xy-plane.

orientation=[0,90] will orient the graph so that you are looking directly onto the yz-plane.

scaling=constrained draws the graph undistorted.

view=[x_min..x_max,y_min.y_max,z_min..z_max] sets the desired viewing window ranges.
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Troubleshooting
Here are just a few tips that might help get rid of those pesky error messages.

 

· Multiplication must be explicitly written.  Maple will not understand 4x, only 4*x.
· Forgetting to include the ; or : at the end of a command line results in problems.

· Remember to press Enter to include the packages at the beginning, otherwise some of the commands won't work (this is especially true when reopening a worksheet).
· Double-check parentheses.

· sprt( ) is not a command (in honor of Jared).

· When everything looks right but just doesn't work, close and reopen Maple... I don't know why, but this usually helps!
