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Mathematic-eh?

What is Maple?
According to the website:

“Maple is the leading all-purpose mathematics software tool. Maple provides an advanced, high-performance, mathematical computation engine with fully integrated numerics and symbolics, all accessible from a WYSIWYG technical document environment. Live math is expressed in its natural 2D typeset notation, state-of-the-art graphics and animations with full document editing and presentation control.”

This means that Maple is a super-calculator. It can solve advanced problems that student may find difficult. It can also be used for graphing, solving algebraic equations, problems involving calculus, and trigonometry, as well as many other things.
How can Maple be used in your classroom?
Maple can be used as a project guide to allow students to solve mathematics that they may not be able to do by hand. This way, the students can understand the concepts without being bogged down by the arithmetic. It can also be used to create and display graphs that students (and some teachers) may have difficulty drawing by hand. 
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What is Mathematica?
Mathematics is similar to Maple, in which it is a computational tool uses Demonstrations to help students visualize concepts. Demonstrations can be about any topic. As you move a Demonstration's controls, you see a change in its output that helps you understand the concept being demonstrated.
How can Mathematica be used in your classroom?
Mathematica can be used as a hands-on learning tool for your students. They can manipulate the Demonstrations to explore mathematical ideas and concepts, as well as furthering their own understanding of the underlying mathematics behind the current classroom topic. It is also great for classroom projects! In fact, Mathematica has several projects already built into the program that you can modify for your classroom, as well as more on their website for easy access.

Quick and Easy (and Dirty) Maple Command List
Syntax:

· ;
All Maple commands must end with a semicolon if output is desired

· :
Suppresses the display of output by ending command with a colon

· :=
Assigns an expression or value to a variable. Example: a:=7; assigns the value of 7 to a 

· =
Defines mathematical equations
· f:=(x, y,…)->
Defines the function f. Example: [image: image38.jpg]x= 1[a]3[als[[s[s]w
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defines f as a function of two variables, x and y
*Note: You can evaluate this function for specific values by entering f(n, m).
Example: [image: image2.wmf] [image: image3.wmf]
Keyboard Shortcuts:
· Enter 
Evaluate

· Ctrl + = 
Evaluate and display inline (Document Mode)

· F5
Toggle between Math and Text entry

· Ctrl + F1
Maple help

Common Mathematical Operations (there is always a space between a variable or number and the operator):
· x + y – z;
Addition and subtraction

· x * y;

Multiplication

· x / y;

Division or fractions

· x^y;

Raising x to the power of y

· sqrt(x);

Square root of x

· exp(x);

Exponential function: raising e to the power of x

· ln(x);

Natural log of x

· log[b](x);
Log base b of x


· sin(x);  cos(x);  tan(x);  


Trigonometric and inverse 

· arcsin(x);  arccos(x);  arctan(x); 

trigonometric functions
· Pi; 

The exact constant [image: image5.png]


 

· infinity;
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· I;

Complex number [image: image9.png]



· Exp(1);

The exact constant e

Numerical Manipulation:
· eval (expression);
Evaluates the given expression. Example: a:=b^2; b:=c+1; c:=3; eval(a); 
returns 16
· evalf(expression);
Evaluates the given expression in a decimal approximation

Algebra:

· simplify(expression); 
Applies simplification rules to given expression. Example: 
simplify(3x+4x-2x); returns 5x

· factor(expression);
Factors the given expression of a multivariate polynomial.  

Example: factor(4 * x^2 + 12 * x + 8) returns 4(x + 1)(x + 2)

· ifactor(expression);
Returns the prime factorization of the integer or a rational number

· expand(expression);
Distributes the given expression. 
Example; expand(4 * (x + 1) * (x + 2)); returns [image: image10.wmf]
· solve(equations, variables); 
solves for the unkown variables in the given equations or 
inequalities.
Plots:

· plot(f, x=xmin..xmax, options); Creates a two-dimensional plot of the real function f(x) over 

the horizontal range from xmin to xmax with options!!
Example: > [image: image11.wmf]
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· implicitplot(eqn,x=xmin..xmax, y=ymin..ymax, options);
Creates a two-dimensional plot of an 
implicitly defined curve on a specified intervals. 
Example: Plot a circle.
> [image: image13.wmf]
[image: image14.emf]
Options for Plots:

· Type of axes

Axes=boxed/frame/none/normal

· Color of curves

Color=blue/black/green/red/etc.

· Draw gridlines

Gridlines=true/false

· Label axes

Labels=[x,y]

· Scaling


Scaling=constrained/unconstrained

· Line thickness

Thickness=number

· Title


Title=”plot title”

Calculus:
· diff(f, x)
Takes the derivative of f with respect to x. 
Example: diff([image: image16.png]sin(x)



, x); returns cos(x)
· int(f, x)
Takes the indefinite integral of f with respect to x. 
Example: int(cos(x), x); computes [image: image18.png]| cos (x)dx



 and returns [image: image20.png]sin(x)




· int(f, x=a..b)
Computes the definite integral of f with respect to x  on the interval a to b
Example: int(x^2, x=0..2); computes [image: image22.png]


 and returns [image: image24.png]



· Limit(f, x=a)
Computes the limit of f as x approaches a, which can be any algebraic 
expression or [image: image26.png]


. 
Example: limit(1/exp(x), x=infinity); computes [image: image28.png]limeu



and returns 0.
Fun classroom project!

For this lesson idea the students should be broken up into pairs or small groups, with each group having its own computer in which to use Maple on.  Prior to this lesson the students should have had a mini lesson on how to input functions and plot graphs on maple.

[image: image29.wmf]
In this lesson we want the students to graph functions. Then compare the functions graphed for similarities and differences.  We can plot many different functions of the exponential e,

We can even change the colors of each graph: [image: image30.wmf][image: image31.wmf]
[image: image32.png]


[image: image33.wmf]
This shows as you coefficient increases your y value increases and vice versa.
Students can experiment with different values to discover these trends on their own!
Mathematica Demonstrations:

Mathematica uses demonstrations to help students discover mathematics.  A really cool demonstration can be found at:  http://demonstrations.wolfram.com/topics.html#2
A couple that caught our eyes;
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“Most Common Angles” (Unit Circle and Angle Measure): 
With this demonstration students would be able to grasp what radian angles really are, or if you aren’t covering that you can always convert them into degrees.  This will help students visualize [image: image35.png]


 on a circle or compare to other radian measurements.

“Areas of Parallelograms and Trapezoids” (Triangulation)
[image: image37.jpg]‘Wolfram 3 Demonstrations Project





With this demonstration, it is easy to see how area formulas for parallelograms and trapezoids were derived.  This can be a blessing for students who are visual learners. Also the students will be able to manipulate the shapes and take a more hands-on approach to this kind of lesson.

