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Preface

Maple is a lovely mathematical software package made by the fine people at Waterloo Maple inc.
(Ontartio, Canada). However it is not well suited for many programming tasks. I recommend
using it only for the solution of problems in algebra, linear algebra, and calculus. If applied
properly, it can be a valuable tool for math, science, and engineering problems in class and outside
of the university setting. This document will provide examples and tips for the Maple operations
that will be the most useful in your classwork at Penn (Math 103/104/114). In principle, you can
contact me at salexa@stwing.upenn.edu.

Getting and Running Maple

Nearly every lab computer at Penn has Maple installed, and you can run it like any other appli-
cation. If you bought an introductory calculus textbook through the standard channels, it was
probably packaged with a Maple CD that you can install on your personal computers. Separate
student licenses for Maple can be purchased for about $100 from the Maplesoft website.

Additionally the SEAS (eniac.seas.upenn.edu) and STWing (force.stwing.upenn.edu) servers
have Maple available to ssh users. Simply call maple from the command line. Eniac users may
have to add /usr/local/bin to their path variable in the .profile file.

This document assumes that you are using the command line version of maple. I think the
Maple GUI is very clunky and has some fundamental bugs.

Basic Syntax and Structure

Here are some things that apply generally in Maple :

• The order of mathematical operations is the same as the one you were taught in middle
school. Statements inside parentheses will be evaluated first.

• Maple has implicit typing, variables, statements, and equations are all assigned in the same
fashion.

• The assignment operator is :=, the equality operator is =.
• End all lines with ;
• To learn more about a command, type ?CommandName;

Assignment

Maple allows you to assign values, statements, equations, and functions to variables. Variable
names must begin with letters, and can include underscores and numbers. Variable names are
case sensitive.

variables – To assign a value to a variable, simply use the assignment operator.
alpha := 123.4567;

statements – Algebraic statements can be assigned in a similar fashion.
B := ((a*b)ˆc)/34
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equations – Algebraic equations can be assigned in a similar fashion.
Eq1 := a*b - 2 = 14/c

General Functions

These are some of the more important general purpose functions.
evalf – The evalf command will return a numeric answer for an algebraic expression.

evalf(exp(0.23));
assuming – The assuming modifier will help maple refine the answers it prints out.

int( sin(n*Pi*x/L), x =0..L) assuming n::integer;
solve( xˆ4 = 23, x) assuming x::real;

Plotting

The plot functions display graphs. The plots will be drawn in ascii text if you use a command line
(no graphics) version of Maple.

plot – The plot command can be used to make 2D Cartesian (x vs. y) plots, parametric plots
(x,y vs. t), and polar plots (r vs. t).
plot(sin(xˆ2),x=0..10);
plot([sin(x),cos(x)], x=0..2*Pi);
plot([exp(-0.1*t)*cos(t),exp(-0.1*t)*sin(t), t=0..100]);
plot([1+0.1*sin(10*t),t,t=0..2*Pi], coords=polar);

plot3d – The plot3d command can make surface plots in the Cartesian, cylindrical, and spher-
ical domains.
plot3d( (sin(x)+sin(y))/(sqrt(xˆ2+yˆ2)), x=-10..10, y=-10..10);
plot3d(sin(theta)*zˆ2, theta=0..2*Pi, z=0..5, coords=cylindrical);
plot3d(1+0.1*sin(6*phi)*sin(6*theta), phi=-Pi/2..Pi/2,
theta=0..2*Pi, coords=spherical);

Algebra Functions

The algebra functions are used for manipulating and solving algebraic equations.
solve – The solve command can be used to find algebraic expressions for variables in equations

or sets of equations.
solve( xˆ3 + 3*xˆ2 - 2*x = 15, x );
solve( [a*x*y=c , ln(y)=d], [x,y] );

fsolve – The fsolve will try to find a numerical answer for some algebraic problem.
fsolve( x*exp(x)=15, x);

simplify – The simplify command can be used to make complicated mathematical expressions
more readable / better organized. Note that Maple’s definition of simpler does not always match
up with the human definition.
simplify(sin(x)ˆ2 + cos(x)ˆ2)



Alex Rattner Maple Tips 3

expand – The expand command will multiply out an expression that has been grouped with
parentheses.
expand( (x+2)*(x+5)*(xˆ2-4) );

convert – The convert function will change an expression into a different, equivalent form. It
can do changes of base (decimal-binary), partial fractions, sin/cos to exponential, and so on.
convert( 123.456, binary );
convert( (2+x)/((x+3)*x*(xˆ2 -1)), parfrac );

Calculus Functions

The calculus functions are useful for single and multivariate calculus problems.
limit – The limit command will find the limit of some equation with respect to a single vari-

able.
limit( sin(x) / x, x = 0 );

diff – The diff command will evaluate the derivative of some function. The parameters of
differentiation can be chained to compute higher order or mixed derivatives.
diff( sin(x), x);
diff( ln(x)ˆ2, x, x);
diff( F(x,y,z), x, y, z);

int – The int command will evaluate the integral of some expression. If no bounds are passed,
it returns the indefinite integral. Double/Triple integrals can be performed by nesting this func-
tion.
int( sin(Pi*x/L), x=0..L );
int(k*x/sqrt(1-xˆ2),x);
int( int(xˆ2*yˆ2, x = -1..1), y = -1..1 );

taylor – The taylor command will compute the Taylor series of an inputted function, about an
inputted value.
taylor( exp(x), x=0, 5);
taylor( 1/x , x=0.5, 5);

dsolve - The dsolve command will solve ordinary differential equations (ODEs). It can do
both homogeneous and non-homogeneous ODEs.
dsolve( diff(y(x),x,x) - xˆ2*y(x), y(x) );
dsolve( diff(y(x),x) - k*y(x) = sin(x), y(x) );

Useful Packages

Some useful packages are listed below. To use one of the packages, first enter with(PackageName);
VectorCalculus

• V_1 := <xˆ2,b(x,y),23>;
• DotProduct(V_1, V_2)
• CrossProduct(V_1, V_2)
• Curvature(u);
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• Gradient(xˆ3 + y/x, [x,y]);

LinearAlgebra

• M := Matrix([[a,b],[c,d]]);
• Transpose(M);
• NullSpace(M);
• Determinant(M);
• MatrixInverse(M);
• Eigenvalues(M);
• Eigenvectors(M);

plots

• spacecurve([ln(t)*cos(t),ln(t)*sin(t), sin(t)],t=0..4*Pi);
• contourplot(exp(-sqrt(xˆ2 +yˆ2)), x=-5..5, y=-5..5);
• gradplot( sin(x*y),x=-2..2,y=-2..2);


