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The Mathematician’s Tools

So You Want to be a Mathematician

I What do you really need to know (what tools do you need)?
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Literature Search
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Math Databases

I MathSciNet - Mathematical Reviews (MR) provides
“information on articles and books that contain new
contributions to mathematical research”. “The MR Database,
containing MR information back to 1940, is now maintained
electronically”. http://www.ams.org/mathscinet

I Zentralblatt MATH - ZMATH Online Database. This
Database is “produced by the Berlin editorial office of FIZ
Karlsruhe (in cooperation with European academies and
mathematical institutes)”. “The ZMATH Database contains
about 2.8 million entries drawn from about 3500 journals and
1100 serials from 1868 to present”.
http://www.zentralblatt-math.org/zbmath
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Math Databases

I Mathematics Genealogy Project - “The intent of this project
is to compile information about ALL the mathematicians of
the world.” A service of the NDSU Department of
Mathematics, in association with the American Mathematical
Society. http://genealogy.math.ndsu.nodak.edu

I LATEXSearch - “A free service provided by Springer, affords the
scientific community the ability to search for LATEX code within
scientific publications.” http://www.latexsearch.com
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MathSciNet
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MathSciNet
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MathSciNet
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MathSciNet
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ZMath
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ZMath
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ZMath
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Math Genealogy Project
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Math Genealogy Project
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LATEXSearch
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LATEXSearch
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LATEXSearch
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Mathematics Research Tools
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Software Tools

Open Source - Proprietary

A. J. Meir Tools of the Trade:



Computer Algebra System (CAS)

Proprietary

I Magma

I Maple

I Mathemetica

I MuPad (part of Matlab)
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Computer Algebra System (CAS)

Open Source

I Axiom

I Maxima

I Sage http://www.sagemath.org

I Singular

I SymPy (and iPython) http://code.google.com/p/sympy
(also see: http://www.python.org,
http://www.scipy.org, http://ipython.scipy.org)

Computer Algebra Systems

http://en.wikipedia.org/wiki/Computer_algebra_system
http://www.symbolicnet.org
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Maple

I Symbolic algebra package

I Programming language

I “... environment of choice for scientific and engineering
problem-solving, mathematical exploration, data visualization
and technical authoring”
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Maple
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Numerical Computing Environment

Proprietary

I Matlab

Open Source

I GNU Octave http://www.gnu.org/software/octave

I R http://www.r-project.org

I Scilab http://www.scilab.org

I SciPy http://www.scipy.org

Numerical Analysis Software http://en.wikipedia.org/wiki/
List_of_numerical_analysis_software
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MATLAB

I Matrix laboratory

I Programming language designed for mathematical
computation, analysis, visualization, and algorithm
development

I Integrated development environment

I Applications include: prototyping, garphics, data analysis, GUI
development

I “MATLAB The Language of Technical Computing”

I “MATLAB and companion toolboxes provide engineers,
scientists, mathematicians, and educators with an
environment for technical computing applications”
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MATLAB
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Statistics Software

Proprietary

I Matlab

I Minitab

I SAS

I SPSS

Open Source

I R http://www.r-project.org

Statistics Software
http://en.wikipedia.org/wiki/Statistics_software
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Writing
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Lectures
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Communicating Mathematics

I Writer’s Tools and Recommended Reading

I Mathematical Writing

I English Usage

I When English Is a Foreign Language

I Writing a Paper

I Revising a Draft

I Publishing a Paper

I Writing and Defending a Thesis

I Writing a Talk

I Giving a Talk

I Preparing a Poster

I TeX and LaTeX

I Aids and Resources for Writing and Research
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TEX/LATEX

TEX

I TEX - created by Donald E. Knuth

I It is a markup language (typesetting language), in fact a
programming language

I TEX (doesn’t create an image) it is a page description

I Designed to create beautiful mathematics documents (papers,
books)

I In the public domain, cross platform, very powerful,
complicated, not WYSIWYG (for the most part)
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TEX/LATEX

LATEX

I LATEX - created by Leslie Lamport

I LATEX is a comprehensive set of markup commands (macros)
used with the typesetting program TEX

I In the public domain, cross platform

I Simplify the use of TEX

The Comprehensive TeX Archive Network http://www.ctan.org
The TeX Users Group http://www.tug.org
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Typographical Markup vs. Logical Markup

TEX - Typographical Markup

He took a bold step forward

He took a <b>bold step</b> forward html

He took a {\bf bold step} forward TeX
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Typographical Markup vs. Logical Markup

LATEX - Logical Markup

Logical Markup

<h1>Logical Markup</h1> html

\title{Logical Markup} LaTeX

He took a bold step forward

He took a <em>bold step</em> forward html

He took a \emph{bold step} forward TeX

A. J. Meir Tools of the Trade:



Examples

A displayed equation

b(t) =

∫ ∞
−∞

k(t, s)a(s)ds

\begin{displaymath}
b(t)=\int_{-\infty}^{\infty}
k(t, s) a(s) ds.
\end{displaymath}

An inline equation b(t) =
∫∞
−∞ k(t, s)a(s)ds

$b(t)=\int_{-\infty}^{\infty}
k(t, s) a(s) ds$
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Examples

fn =
∞∑

m=−∞
kn−mgm = (k ? g)n (1)

Recall equation (1)
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Examples

K =


k0 kN−1 . . . k1

k1 k0 . . . k2
...

...
. . .

...
kN−1 kN−2 . . . k0


N×N

\begin{displaymath}
K = \left[ \begin{array}{cccc}
k_0 & k_{N-1} & \ldots & k_{1}\\
k_1 & k_0 & \ldots & k{2}\\
\vdots & \vdots & \ddots & \vdots\\
k_{N-1} & k_{N-2} & \ldots & k_0
\end{array} \right]_{N \times N}
\end{displaymath}
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Examples

Table 7.4: Plant data for both units.

Unit 1 Unit 2

Fresh feed flow rate, kg/s 16.782 13.476
Recycle HCO flow rate, kg/s 2.108 2.111
Combined feed ratio, CFR 1.1256 1.1566
Air feed temperature, K 436. 433
Hydrogen in coke, wt% 4.17 6.79
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Examples

Table 7.4: Plant data for both units.

\medskip

\begin{tabular}{@{}lr@{.}lrl@{}}\hline
~&\multicolumn{2}{c}{$\quad$ Unit 1} &
\multicolumn{2}{c}{ $\quad$ Unit 2}\\
\hline
Fresh feed flow rate, kg/s & $\quad$
16&782 & $\quad$ 13.476\\
Recycle HCO flow rate, kg/s
& 2&108 & 2.111\\
Combined feed ratio,CFR&1&1256&1.1566\\
Air feed temperature, K&436&~&433\\
Hydrogen in coke, wt\%&4&17&6.79\\
\hline \end{tabular}\\
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TEX/LATEX Add-Ons

I Persentations, colors, transitions

I Output formats pdf, ps

I Graphics

I Charts, tables, and diagrams

I Processors, viewers/previewers, and front-ends, device drivers

I Style files, journal specific style files, book publishers
I Environments

I TEXShop - http://pages.uoregon.edu/koch/texshop
I TEXWorks - http://tug.org/texworks

I Bibliographic Database Managers
I BibDesk - http://bibdesk.sourceforge.net
I JabRef - http://jabref.sourceforge.net
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TEX Environments
TEXShop
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TEX Environments
LyX
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TEX Environments
TEXmacs
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Bibliographic Databases
BibDesk
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Bibliographic Databases
BibDesk
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Drawing Environments
Xfig
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Unix-Like Environments
Cygwin
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Virtual Software Delivery

“COSAM is using advances in virtualization technology to help it
manage software better and to facilitate the delivery and
instructional use of software to the faculty, staff, and students in
the college.”

For information see:

http://www.auburn.edu/academic/cosam/departments/it/
software
http://www.auburn.edu/academic/cosam/departments/it/
software/appv
http://www.auburn.edu/academic/cosam/departments/it/
software/vmwareviewer
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Virtual Software Delivery
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Virtual Software Delivery
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AMS.
Mathscinet mathematical reviews on the web.

R. P. Boas.
Can we make mathematics intelligible?
Amer. Math. Monthly, 88(10):727–731, 1981.

Gerald B. Folland.
Reviews: Handbook of Writing for the Mathematical Sciences
// A Primer of Mathematical Writing.
Amer. Math. Monthly, 105(8):779–781, 1998.

Leonard Gillman.
Writing Mathematics Well: A Manual for Authors.
The Mathematical Association of America, 1987.

Michel Goossens, Frank Mittelbach, Sebastian Rahtz, Denis
Roegel, and Herbert Voss.
The LaTeX Graphics Companion.
Addison-Wesley Professional, second edition, 2007.
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Michel Goossens, Sebastian Rahtz, Eitan M. Gurari, Ross
Moore, and Robert S. Sutor.
The LaTeX Web Companion: Integrating TeX, HTML, and
XML.
Addison-Wesley Professional, 1999.

George Grätzer.
More Math Into LATEX.
Springer, 4th edition, 2007.

George Grätzer.
What is new in LATEX? I. Breaking free.
Notices Amer. Math. Soc., 56(1):52–54, 2009.

George Grätzer.
What is new in LATEX? II. TEX implementations, evolution or
revolution.
Notices Amer. Math. Soc., 56(5):627–629, 2009.

George Grätzer.
What is new in LATEX? III. Formatting references.
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Notices Amer. Math. Soc., 56(8):954–956, 2009.

David F. Griffiths and Desmond J. Higham.
Learning LATEX.
Society for Industrial and Applied Mathematics (SIAM),
Philadelphia, PA, 1997.

Jim Hefferon and Karl Berry.
The tex family in 2009.
Notices Amer. Math. Soc., 56(3):348–354, 2009.

Reuben Hersh.
Math lingo vs. plain english: Double entendre.
Amer. Math. Monthly, 104(1):48–51, 1997.

Desmond J. Higham and Nicholas J. Higham.
MATLAB guide.
Society for Industrial and Applied Mathematics (SIAM),
Philadelphia, PA, second edition, 2005.

Nicholas J. Higham.
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Handbook of writing for the mathematical sciences.
Society for Industrial and Applied Mathematics (SIAM),
Philadelphia, PA, second edition, 1989.

Allyn Jackson.
Chinese acrobatics, an old-time brewery, and the “much
needed gap”: The life of Mathematical Reviews.
Notices Amer. Math. Soc., 44(3), 1997.

Donald E. Knuth.
Computers & Typesetting, Volume A: The TeXBook,
volume A.
Addison-Wesley Professional, 1986.

Donald E. Knuth.
Computers & Typesetting, Volume B: TeX: The Program,
volume B.
Addison-Wesley Professional, 1986.

Donald E. Knuth.
Computers & Typesetting, Volume C: The Metafont Book.
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Addison-Wesley Professional, 1986.

Donald E. Knuth.
Computers & Typesetting, Volume D: Metafont: The
Program.
Addison-Wesley Professional, 1986.

Donald E. Knuth.
Computers & Typesetting, Volume E: Computer Modern
Typefaces.
Addison-Wesley Professional, 1986.

Donald E. Knuth, Tracy Larrabee, and Paul M. Roberts.
Mathematical Writing.
Number 14 in MAA Notes. The Mathematical Association of
America, 1989.

Helmut Kopka and Patrick W. Daly.
Guide to LaTeX.
Addison-Wesley Professional, fourth edition, 2004.

Steven G. Krantz.
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A Primer of Mathematical Writing.
American Mathematical Society, Providence, RI, 1997.

Steven G. Krantz.
A mathematician’s survival guide: Graduate school and early
career development.
American Mathematical Society, Providence, RI, 2003.

Steven G. Krantz.
Mathematical Publishing: A Guidebook.
American Mathematical Society, Providence, RI, 2005.

Steven G. Krantz.
How to write your first paper.
Notices Amer. Math. Soc., 54(11):1507–1511, 2007.

Leslie Lamport.
LaTeX: A Document Preparation System.
Addison-Wesley Professional, second edition, 1994.

Maple.
Maplesoft documentation center.
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Mathworks.
Documentation for mathworks products.

Thomas Merz.
Web Publishing with Acrobat/PDF.
Springer, Berlin, 1998.

Frank Mittelbach, Johannes Braams, David Carlisle, and Chris
Rowley.
The LaTeX Companion.
Addison-Wesley Professional, second edition, 2004.

Tobias Oetiker, Hubert Partl, Irene Hyna, and Elisabeth
Schlegl.
The not so short introduction to LATEX 2ε. Or LATEX2ε in 141
minutes.

Raymond Seroul and Silvio Levy.
A Beginner’s Book of TEX.
Springer-Verlag, New York, NY, 1995.
Corrected third printing.
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Kermit Sigmon and Timothy A. Davis.
MATLAB Primer.
Chapman & Hall/CRC, Boca Raton, FL, seventh edition, 2005.

N. E. Steenrod, P. R. Halmos, M. M. Schiffer, and J. A.
Dieudonné.
How to Write Mathematics.
American Mathematical Society, Providence, RI, 1973.

Norman Walsh.
Making TEX Work.
O’Reilly & Associates, Inc., Sebastopol, CA, 1994.

YMN.
Young mathematicians network.

A. J. Meir Tools of the Trade:


