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Supplementary Materials

The book was written using Mathematica 10 and 11; edited using Mathematica 11.0; and tested with Mathemat-
ica 11.1&11.2 (minors changes are identified below). However, it should still be useful with future versions of

the program as well.

If you haven’t installed Mathematica locally, you can alternatively run most of the examples included in the
book in the cloud using the WOLFRAM PROGRAMMING LAB (https://lab.wolframcloud.com/app/). Just log
in and select the Create a New Notebook option on the bottom left side of the screen.

At the end of each chapter there is a section containing additional resources carefully selected that can be
accessed from within Mathematica or by pasting the web address in your browser.

In a few cases, the book uses specific files available for downloading from the author’s website http://diari-
um.usal.es/guillermo/mathematica/.

Unzip the file called MathematicaBeyondMathematics.zip. The unzipped file will create a subdirectory called
Data containing all the supplementary materials.

m The following function checks the directory of the active notebook.

NotebookDirectory[]
D:\MathematicaBeyondMathematics\

= In the directory above you should find a subdirectory named Data. With the following command we set the
subdirectory Data as our default working directory:
SetDirectory [FileNameJoin [ {NotebookDirectory[], "Data"}]]

D:\MathematicaBeyondMathematics\Data

m The files from Data can be imported. For example, to import the Excel file containing information about
cell population:
Import[“Cells.x1lsx"]

{{{time, Population 1, Population 2}, {@.5, @.7, 0.1}, {1., 1.3, 0.2},
(1.5, 1.9, 0.3}, {2., 2.3, 0.4}, {2.5, 2.7, 0.5}, {3., 3., 0.6},
(3.5, 3.3, 0.7}, {4., 3.6, 0.7}, {4.5, 3.8, 0.8}, {5., 4., 0.8},
(5.5, 4.2, 0.9}, {6., 4.3, 1.}, {6.5, 4.4, 1.}, {7., 4.5, 1.1},

{7.5, 4.6, 1.1}, {8., 4.6, 1.2}, {8.5, 4.7, 1.2}, {9., 4.8, 1.3} }}

= The Mathematica packages included in the compressed file should be copied to:
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FileNameJoin[{$InstallationDirectory, "Addons", "Applications"}]

C:\Program Files\Wolfram Research\Mathematica\l 1.2\Addons\Applications

The author would appreciate any comments or suggestions. Please send them to: guillermo2046@gmail.com,

with the subject: ‘Mathematica Beyond Mathematics’.

The Table of Contents is shown below. Errata, enhances and comments are included in the corresponding

section.
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1.7 Editing Notebooks 38
Since Mathematica 11.1, to display all the outputs in the traditional form (TraditionalForm) proceed

as follows:

Edit » Preferences » Advanced » Option Inspector » Cell Options » New Cell Defaults »
CommonDefaultFormatTypes then type TraditionalForm instead of StandarForm and all the
outputs will be displayed in the traditional form.
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2.1 Lists 45
2.2 Importing/Exporting 48
2.3 Descriptive Statistics 57
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2.5 Application: Global Energy Consumption Analysis 62
2.5.3 China Population Forecast
Only in version 11.0. Instead of tsm=TimeSeriesModelFit [%]type tsm=TimeSeriesModelFit[%, “ARIMA”]
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3.2 Functional vs. Procedural Programming 77

Instead of List={{a1, b1, c1}, {a2, b2, c2}, {a3, b3, c3}}; type list={{al, b1, ci},
{a2, b2, c2}, {a3, b3, c3}, {a4, b4, c4}l};
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3.6 Apply, Map and Other Related Functions 86
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3.14 Cloud Deployment 107

3.15 Package Development 108

3.16 Advanced Programming Tools 113

3.17 Additional Resources 114

4. Interactive Applications, Image Processing, and More 115
4.1 Manipulate 115

4.2 Creating Demonstrations 125
4.2.2 Zooming and the Rosetta Stone

The original link for the Rosseta Stone has been moved to (accessed 2017-09-16):
rosettaimage =
Import["https://upload.wikimedia.org/wikipedia/commons/c/ca/Rosetta_Stone_BW.jpeg"];

4.3 Image Processing 131
4.4 Graphs and Networks 141

Since Mathematica 11.1.1. instead of PolyhedronData[“Dodecahedron”,”Faces”] type
PolyhedronData[“Dodecahedron”,”Faces”,”Polygon”].
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4.5 Mazes 144
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4.8 Additional Resources 152

5. Accessing Scientific and Technical Information 153
5.1 Computable Data: Doing Computations with Data from Different Fields 153
5.2 Astronomy 159
5.3 Nuclear and Particle Physics 160
5.4 Engineering 161
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In Mathematica 11.2, instead of:

Manipulate[data = WeatherForecastData[Entity["City", {"Salamanca", "Salamanca", "Spain"}]];
DateListPlot[data[g] /. Interval[x_] :> Mean[x], FrameLabel -> Automatic], {g,
{"Temperature”, "WindSpeed", "WindDirection", "PrecipitationAmount"}}, SaveDefinitions ->
True]

enter

Manipulate[data = WeatherForecastData[Entity["City", {"Salamanca", "Salamanca", "Spain"}]];
DateListPlot[Normal[data[g]] /. Interval[x_] :> Mean[x], FrameLabel -> Automatic], {g,
{"Temperature", "WindSpeed", "WindDirection","PrecipitationAmount"}}, SaveDefinitions ->
True]

5.8 Combining Data and Graphics 172
5.9 Geodata 173

5.10 Some Recommendations 182
5.11 Additional Resources 182

6. Probability and Statistics 183
6.1 The Latest Features 183
6.2 Statistics Data 184
6.3 Probability Distributions 187

6.3.4 Empirical and Adjusted Distributions

Instead of BubbleChart [data2, FrameLabel -> { “GDP/capita”,“Life expectancy”}]type
BubbleChart[data2, FrameLabel -> {“Life expectancy”, “GDP/capita”}]

6.3.7 Empirical and Adjusted Distributions

m __The graphical representation of the data suggests that the wind speed could be approximated using a

LogNormalDistribution . Hewever—we-need-to-sort-the-records-first-and here-are-Zerosremove

sertingtszere): The zeros should be eliminated because they are not compatible with the Lognormal
distribution.
Instead of params=FindDistributionParameters [Drop[Sort [wndData],

1],LogNormalDistribution[u,o]] type
params=FindDistributionParameters[DeleteCases [wndData, @], LogNormalDistribution[u, o]]
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6.4 Application: Fitting Experimental Data 207

6.5 Time Series Analysis 210

6.6 Cluster Analysis 212

6.7 Stochastic Processes 220

6.8 Reliability and Survival Analysis 220
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8. Looking at the Sky 253
8.1 A Short Astronomical Walk 253
8.2 Stargazing 256

Instead of?:

visibleplanets[planet_, date_, property_] := PlanetData[planet, EntityProperty["Planet",
property, {"Date" -> date}]]

ts[planet_, d1_, d2_, property_] := TimeSeries[{#, visibleplanets[planet, #, property]} &
/@ DateRange[d1, d2, "Week"]]

the functions below are significantly faster:

visibleplanets[planet_, d1_, d2_ , property_] := PlanetData[planet,
Table[EntityProperty["Planet"”, property, {"Date" -> DateObject[date]}], {date,
DateRange[d1, d2, "Week"]1}1];

ts[planet_, di1_, d2_, property_ ] := TimeSeries[Transpose[{DateRange[dl, d2, "Week"],
visibleplanets[planet, di, d2, property]}]];
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11.3.1 What is Constrained Optimization?

Instead of var={x,y}, ob=x+y, cl=0<xs1, c2=0<y<2type var={X,y}; ob=x+y; c1l=0sx<l; c2 =@<ys2;
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