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My Mathematica Experience

« Symbolic computational software

* Starting in 2008
* Friendly syntax
- Extensive documentation

* Visualization capabilites

Plot[xA2, {x, 0, 5)]

FactorInteger[91]
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My Mathematica Experience

* Symbolic computational software

Manipulate [ContourPlot[al/Norm[{x, y} - p[[1]]] +q2 /Norm[{x; y}

{{al, -1}, -3, 3}, ({42, 1}, -3, 3}, {(p, ((-1, 0}, {1, @)}}, (-1, -
al
St t. i 2008

* Friendly syntax

out(1]

- Extensive documentation "

* Visualization capabilites

Create a simple polyhedron property explorer:

Manipulate [Column[{Polyhedronbata (g], PolyhedronData(g, pl}],
{g, Polyhedronbata[AL1]}, {p, Complement @& PolyhedronData /@ {"F

o | AcuteGoldenRhombohedron

=
o AdjacentFacelndices
u =
out(1]
(11, 4}, (1,5}, {4, 5}, (2, 3], {3, 5}, (2, 5}, (L, 6}, (4, 6}, (3
Visualize solutions to a linear system of differential equations x’ = Ax
-1.1 0.9
o A= 5
" (71.4 0.3}

in[2):~ Manipulate[ParametricPlot [Evaluate (MatrixExp[At, #] & /ept], {t

{{pt, (2, 8}, {8, 1}, {-3, 8}}}, Locator}, SaveDefinitions - True

ou2]




My Mathematica Experience

« Symbolic computational software

» Starting in 2008 J J

* Friendly syntax IR iR

- Extensive documentation

* Visualization capabilites Eoal oy

* Research Exploration

« Experimental Math P




My Mathematica Experience

Paraboloids

e Sym bOIiC Com pUtationaI SOftware Investigatethebehaviorofquadricsurfacesoftheform:’512—2=z
* Starting in 2008 T O
. 2 ¥V _
* Friendly syntax T

- Extensive documentation

* Visualization capabilites

* Research Exploration
* Experimental Math

* In my Teaching
« Math Models, MV Calc, Math w/Mathematica



Teaching Methods

Introduction to Lists

* Give students the tools to succeed ==
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Teaching Methods

* Give students the tools to succeed

* How to use the Documentation Center - DR

- Stand-alone tutorials

* One-on-one help

* Project-based learning

* Let them explore individually
* Clear instructions and rubric

3D printing since Spring ‘15




Mathematics 1n 3D Printing

Design in Mathematica requires specifying coordinates
3D Coordinate System o
» Transformations ¢
* Rotation, Translation, Scaling
« Parametric Curves / Vector Functions
* Trigonometry
* Angles between lines, sine, arctan,

« Geometric Objects
- Equations of Torus, Ellipsoid, ...
* Polyhedra ®



Mathematica’s Power

* Programmable & Algorithmic approach to all

* Notebook interface: No point and click!

(e ¥
- Table and Map to apply systematically %% \‘P\‘t
 Easy to add randomness. RandomReal[] C STl

»
 Easy to add color. Hue[] C

« Exports to multiple file formats

» Export[“filename.stl”,model]
* Visualization Capabilities

* Scheduled Updates




Drawbacks

3D printing rather new to Mathematica.

* It doesn’t “just work".

 Certain commands not exportable at all
* Never know when it will export or crash

- Difficult to understand error messages

* Requires license ($$9$)

BoundaryMeshRegion

 Colleagues use Sage
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