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Algebraic Manipulations and Visualizing Graphs
in SCORM contents by Maxima and Mashup Approach

J1A YUNPENG, ! TAKAYUKI NaGAar,i2f!
MUuHAMMAD WANNOUS, ! Tosamiro Kiraf3 4
and HIRosHI NAKANOT214

Algebraic manipulations, mathematical formulas and graphs can be visual-
ized in web pages loaded from any sites as learning management systems by
developing a web application server that provide Maxima’s functions in cross-
domain communication, where the Maxima is a free open-source computer alge-
bra program. The client web browser does not require any plug-ins, because the
system is implemented by the combination of MathML, Flot (plotting library
using HTML5) and JSONP communication (by jQuery). We tried to apply the
system for an e-learning standard SCORM, and sought possibilities for quizzes
etc. by building sample contents.
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var url = "http://....Server’s URI...";

maximaML ("#eq0", "’diff(sin(theta)/theta,theta)");
maximaML("#eql", "diff(sin(theta)/theta,theta)");
maximaPlot2d ("#eq2","diff (sin(theta)/theta,theta)"," [theta,-20,20]");

03 020 JavaScript 000 (0DO00) D
Fig.3 JavaScript source code (part) from Fig.2.

<h5>Mathematical formulas and algebraic manipulations</h5>
<span id="eqli"/> = <span id="eq0o"/> = <span id="eqlo"/>
<h5>Plotting graphs</h5>

<div id="eq2p" style="width:400px;height:200px" />

04 020 HTMLOOO (000) 0
Fig.4 HTML source code (part) from Fig.2.
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Fig.5 Structure of the Sample SCORM content.
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Fig. 6 Sample SCORM content: selection type quiz including mathematical formulas with
randomness.
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for(i = 0; i < arraySize; i++) {
maximaML ("#eq"+(i+1), "ev(limit(nusum(3%(1/"+rand[i]+") n,n,0,m),m,inf),simp:true)");

}

07 060 JavaScript 000 (0DDDO) DO
Fig.7 JavaScript source code (part) from Fig.6.
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Quiz (Example of Graph Plot)

Find the graph to match the following equation:
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Quiz (Example of Graph Plot)

Find the graph to match the following equation:
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Fig.8 Sample SCORM content: selection type quiz including graph plot with randomness.
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for (i = 0; i < arraySize; i++) {
maximaPlot2d("#eq" + (i + 1), "(x-" + rand[i][0] + ")~" + rand[i][1],
"[x,0,5]", null, {xaxis:{min:0, max:5},yaxis:{min:-5, max:5}});

}

09 0O 80 JavaScript 000 (0D0O0) D
Fig.9 JavaScript source code (part) from Fig.8.
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