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Abstract  
In this paper, we will explore the advantages and the shortcomings of commercial 
CAS systems as compared to the free online software. We will solve a variety of pre- 
and post-calculus problems using Maple and compare and contrast the syntax, ease of 
use, and results with the same problem solved using WolframAlpha.  
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Introduction 
Commercial CAS systems, such as Maple and Mathematica, have been in the market 
since mid-1980s and during this time have gone through major improvements. More 
recently, several free on-line sources have appeared which are powerful alternatives to 
the commercial CAS.  Sage and WolframAlpha are well known free on-line re-
sources. Sage  http://www.sagemath.com  is a mathematics software developed by 
William Stein from the University of Washington in 2005 as an open source alterna-
tive to the more traditional CAS. Most of the code is written in Python and it is con-
structed using over 100 available open source packages ranging from basic mathemat-
ics to more advanced topics such as number theory and abstract algebra. WolframAl-
pha  http://www.wolframalpha.com is a popular application which was launched sev-
eral years ago by Steven Wolfram (who wrote the popular software Mathematica).  
WolframAlpha is an all-purpose computational knowledge engine which uses built-in 
knowledge created by experts to compute on the fly responses to a specific question. 
One might think of it as a dynamic Wikipedia for computing and statistics. More re-
cently a more complete version of this software called WolframAlpha|PRO has be-
come available for subscribers who pay a nominal fee. For mathematics the distin-
guishing feature of WolframAlpha is its natural language interface. As we will 
demonstrate in the following examples, the syntax used with WolframAlpha is, com-
pared to Maple, very forgiving. 
 
Computer algebra systems are powerful investigative tools to help develop students’ 
understanding of topics in typical undergraduate mathematics curricula [1],[2]. In this 
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paper we will solve a variety of pre and post-calculus problems using Maple (repre-
senting commercial CAS) and compare the results with the same problem solved us-
ing WolframAlpha (representing the free, on-line CAS).We will start our paper by 
introducing a list containing the most common CAS commands and compare the syn-
tax and ease of use between Maple and WolframAlpha. We will then demonstrate the 
commands used to perform basic computations and symbolic manipulations for sam-
ple problems focused on topics from pre and post-calculus courses. We will conclude 
our talk by illustrating some other features of WolframAlpha (WA). Our paper is in-
tended for mathematics and statistics educators with interest in using CAS and web 
resources in their classroom teaching.  
 
Comparing Maple and Wolfram alpha 
In the following table we compare Maple and WA in ten categories. Please note that 
the comparisons are made from the point of view of a novice student user. Also, we 
must emphasise that Maple is a software, whereas WA is simply a platform which 
utilizes another major CAS, namely Mathematica.  As the table indicates, Maple is 
clearly more suitable for multi-step tasks or projects beyond calculus which involve 
using specific packages. A Maple user has more control over parameters to produce 
more meaningful output. Furthermore, Maple as software can be loaded on any com-
puter and does not require Internet connection.  One of the main advantages of using 
WA is flexibility of the syntax.  The rigid syntax in Maple and other CAS is a source 
of frustration for most of the first-time users. WA also frequently returns more infor-
mation that what the user requested. In majority of cases this is considered a plus. For 
example when asked to solve an equation, WA returns all of the solutions (real and 
complex) and other useful information such as the graph of the function.   
 

 
Table 1: comparing Maple and WA in ten categories 

 
In the following sections, we will be presenting examples solved using Maple and 
WA to demonstrate some of the points summarized in table 1. 
 
Examples from Algebra and Pre-Calculus 
One of the strengths of WA is the ability to parse its input. Instead of looking for a 
rigid syntax WA looks for possible meanings behind your entry. This is often referred 
to as a natural language interface. The following example seeks zeros of a fifth degree 
polynomial. We will show several choices of syntax for solving this problem. 
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To demonstrate the flexibility of syntax in WA, we will solve the same problem using 
several other formats.  WA interprets all of these forms as solving an equation and 
returns the same solutions: 
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Solving the same problem in Maple: 

 
 
Altering the syntax in Maple will not produce any roots. There are some commands in 
Maple which may produce partial solutions. For example, if we open the “student” 
package, we can use the “intercept” command to get one of the three real solutions: 
 

 
 
The following example shows the flexibility of WA syntax in graphing a function. For 
the sake of brevity, we will show only a portion of the output: 
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The same result is obtained using several different commands with WA interpretation: 

 

 
 
We can get the same graph using Maple: 
 

 
However note that the command extremely rigid. For example, most novice users will 
use ex in place of exp(x) which results in an error message:  
 

 
 
In the next example we asked WA to differentiate a function. Note that WA gives a 
lot more information than (only a portion of the output is presented here) we asked: 
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We will get the same results by using other forms of the same command: 

 
 

 
 
There are several ways to find a derivative in Maple, however the syntax has to be 
followed exactly:  
 

 
 
Post-Calculus Examples 
 One can use WA to find Taylor series, solve differential equations, perform matrix 
operations, and find eigenvalues and eigenvectors and most other tasks which a stu-
dent encounters in post calculus classes. For the sake of brevity we will just do one 
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example from matrix algebra.  Note in the following example we simply define a 5 x 
5 matrix and WA reads our mind! and gives us an avalanche of information about that 
matrix including the eigenvalues, eigenvectors, the inverse, condition number, etc.  
 

 
 
 
 
 

 

 
 
We can get the same information using Maple. However, we need to open the linear 
algebra package and ask specifically for the output we desire.  
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Also the output is not as attractive as WA output: 
 
 

 
 
Examples from Statistics and Curve Fitting 
WA can perform routine descriptive statistics and regressions tasks. Surprisingly WA, 
using least squares, produces a nonlinear exponential fit. Whereas the “curve fitting” 
package in Maple can only handle cases where the parameters of the model are linear 
as shown in the following example: 
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Now using Maple’s curve fitting command, we get an error message when we attempt an exponential 
model of the form y = aebx, since in this form, the least squares method results in non-linear eqautions 
for a and b. 
 

 
 
 
WolframAlpha as a Knowledge Engine 
Wolfram alpha, in addition to being a computational tool, is a knowledge engine. One 
can use WA to find histograms and trends for various variables.  We will demonstrate 
this amazing capability of WA in the following example concerning the price of gold 
over the past hundred years. 

 

ICTCM.COM

ICTCM  28th International Conference on Technology in Collegiate Mathematics

17



 

 

 
 

 
 
 
Conclusions 
Both WA and Maple give correct answers to simple queries. Maple tends to limit its 
response to the specific question, whereas WA is more verbose and returns many re-
sults that you “may” be interested. Maple has rather rigid syntax and confusing error 
messages. Unlike Maple WA is very forgiving in its syntax requirements. And finally 
Maple is “for fee” and WA is for free. For routine calculations WA is the preferred 
tool but for more complicated multi-step projects in post-calculus courses Maple is a 
better tool.   
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