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Maple Demonstration - Year 12

4th March 2014 - David Wilson (D.J.Wilson@bath.ac.uk),, research student of James Davenport (J.H.
Davenport@bath.ac.uk)

Introduction to Maple
Before we start, let's make sure Maple is ready to go. Restart means all variables are cleared and we are 
starting 'fresh'. We have to enter "math mode" (where your cursor is surrounded by a dashed box) by 
pressing F5, and we use a semi-colon to finish the command. We then press enter to run the command:

What is Maple? To start, it's a calculator:  = . We press ctrl+= to compute something inline (the 
answer appears in blue), or press enter to get the output on a new line.

107150860718626732094842504906000181056140481170553360744375038837035105112493\
612249319837881569585812759467291755314682518714528569231404359845775746985\
748039345677748242309854210746050623711418779541821530464749835819412673987\
67559165543946077062914571196477686542167660429831652624386837205668069375

 
But it can do a lot more than a calculator! Maple treats everything symbolically so it can deal with more 
than just numbers. It can do algebra:

We can also solve equations, both with exact solutions and in terms of other variables:

Be careful though! Maple will solve exactly what you ask it to. For example, if you write ab and not a*b,
it will think ab is a new variable!

false

The lack of output means Maple cannot find any solutions - mainly because Maple thinks x doesn't 
occur as a variable.

Maple is also really useful for visualising mathematics. It can do cool things like animated graphs to see 
how a parameter changes a function:
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More on that later.

To define a variable we use the := symbol

5
And we can check what the value of x is:

5
Careful! Now x will be 5 unless you undefine it:

123
So we have to redefine x to 'reset' it

x
And now we can define f as we want

Notice that we have had a semi-colon at the end of each line. If we use a full colon then the command 
runs, but we don't see any output:



Now let us see what f looks like

This is a bit of a wide zoom - we can't see where it intersects the x-axis. Let's check by specifying what 
we want to see.
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We can also click on the zoom tool to zoom in by dragging an area, or using the scroll button on the 
mouse. 

We can do a lot more with a function than just plot it or solve it. We can differentiate it:

Or we can integrate it.

Notice that Maple gave us an exact answer. It will always try to give an exact answer when it can. We 
can see the value of this by using the evalf command.

15236.76117
And we can get a numerical answer to as many digits as we want:
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3.14159265358979323846264338327950288419716939937510582097494459230781640628620\
899862803482534211706798214808651328230664709384460955058223172535940812848\
111745028410270193852110555964462294895493038196442881097566593344612847564\
823378678316527120190914564856692346034861045432664821339360726024914127372\
458700660631558817488152092096282925409171536436789259036001133053054882046\
652138414695194151160943305727036575959195309218611738193261179310511854807\
446237996274956735188575272489122793818301194912983367336244065664308602139\
494639522473719070217986094370277053921717629317675238467481846766940513200\
056812714526356082778577134275778960917363717872146844090122495343014654958\
537105079227968925892354201995611212902196086403441815981362977477130996051\
870721134999999837297804995105973173281609631859502445945534690830264252230\
825334468503526193118817101000313783875288658753320838142061717766914730359\
825349042875546873115956286388235378759375195778185778053217122680661300192\
7876611195909216420199

There are lots of useful assistants for Maple which can be found under the Tools option in the menu bar. 
Assistants help you create things in Maple (plots, equations etc), Math Apps show you different 
concepts, Tutors help you understand how to do certain things in Maple, and Tasks are templates to do 
certain things. 

The best place to find help is Maple Help. You can find it under Help in the toolbar.

Some 'Programming'
You can also 'program' with Maple. For example we can have a look at the first 100 Fibonacci numbers. 
You can create a list using [] and access elements by using [] too. We fill it with a 'for' loop:

This has filled the list with the Fibonacci numbers and we can look at the final element to see the 100th 
Fibonacci Number

354224848179261915075
We can also create 'procedures' which are functions to do things in Maple. If you are doing something 
over and over then creating a procedure can be helpful.

3922632450

Numerical Analysis
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For your coursework you will be looking at a variety of Numerical Analysis methods to find roots. This 
means we need the Numerical Analysis package - this is a collection of functions all related to 
Numerical Analysis and it is in the Student package. We load a Maple package using 'with':

There's lots of functions! We want to have a look at the Bisection method so let's open up the help page. 
We can do this by clicking on Help in the menu bar, or by using the question mark

There's a lot of information on the help page, but most importantly it tells us how to call the function and
gives us examples.
We try it with the most basic inputs: the function and the range we want to search. We will use  = 

:

1.739135742
That's useful, but we could do with more information. Let's add some options, asking for it to gives us 
the sequence of intervals it used

 And we can ask for a graph of the intervals
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We can even get it to be animated and show us each step!
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There are other methods we can use to approximate roots: let's check out the Newton-Raphson method, 
which is called Newton in Maple. We can search for it in Help but we need to make sure 

This has a similar input to Bisection, but instead of giving it an interval we now give it an approximate 
location for the root of the function.

1.739203861
We can also ask for a sequence, this time of numbers:

And we can plot or animate the output
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If we wanted to do the Newton-Raphson method by hand we would need to compute the tangent line. 
We can find the slope of this by differentiating f with respect to x

Then we can evaluate this derivative f at whatever value we need - say 1.75

7.75

Another function we might want to look at is Fixed Point Iteration

Visualising Functions
How can we easily visualise functions? There's a large plots package:
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Let's create a new cubic f, where we don't know what a,b,c and d are.

We can substitute in values for this using subs. For example to get x^3+x-7 again:

And we can plot this substitution using the basic plot command, with options to make it clearer:

We can use the Plot Builder under Tools->Assistants to help explore what cubics look like. Here's one I 
made earlier
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a
-5 50

1

b
-5 50

0.000

c
-5 50

1

d
10-10 0

-7
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