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Math Databases |

o 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

o 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/


http://www.ams.org/mathscinet
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Math Databases I

o 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

o BTEXSearch - "A free service provided by Springer, affords
the scientific community the ability to search for IATEX code
within scientific publications.”
http://wuw.latexsearch.com


http://genealogy.math.ndsu.nodak.edu
http://www.latexsearch.com
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() MR2516158 |Reviewed: Meir, Amnon J.; Tuncer, Necibe Radially projected finite elements. SIAM J. Sci.
Comput. 31 (2009), no. 3, 2368-2385. (Reviewer: ). W. Jerome) 65N30 (35)25 35P15)
PDF | Clipboard | Journal | Article

) MR2514723 eviewsd: Griesse, R.; mlr, A. . Modelling of a magnetohydrodynamics free surface
problem arising in Czochralski crystal growth. Math. Comput. Model. Dyn. Syst. 15 (2009), no. 2, 163~
175. 76W05 (35Q35 35R35 80A20)

PDF | Clipboard | Journal | Article

() MR2344055 |Reviewsa: Hetzer, G.; Meir, A. J. On an interface problem with a nonlinear jump condition,
numerical approximation of solutions. Int. J. Numer. Anal. Model. 4 (2007), no. 3-4, 519-530. 35K60
(65M60 76X05)

PDF | Clipboard | Journal | Article

() MR2265235 |Reviewed Simionescu, F.; Meir, A. J.; Harris, D. K. Approximation of an optimal convective
heat transfer coefficient. Optimal Control Appl. Methods 27 (2006), no. 5, 237-253. (Reviewer: Vitaly A.
Volpert) 80A20 (4920 49N90)

PDF | Clipboard | Journal | Article

() MR2107391 |Reviewed: Charina, M.; Meir, A. J.; Schmidt, P. G. Mixed velocity, stress, current, and
potential boundary conditions for stationary MHD flow. Comput. Math. Appl. 48 (2004), no. 7-8, 1181~
1190. (Reviewer: Manuel Nufiez Jiménez) 76W05 (76D05 76M10)

PDF | Clipboard | Journal | Article

() MR2010381 | sdexed | Bakker, Eric; Meir, A. J. How do pulsed amperometric ion sensors work? A simple
PDE model. SIAM Rev. 45 (2003), no. 2, 327-344 (electronic). 92805 (35C15 35K05)
PDF | Clipboard | Journal | Article

) MR1979224 Reviewsd, Meir, A. J.; Schmidt, Paul G. On electromagnetically and thermally driven liquid-
metal flows. Proceedings of the Third World Congress of Nonlinear Analysts, Part 5 (Catania, 2000).
Nonlinear Anal. 47 (2001), no. 5, 3281-3294. (Reviewer: Stephen Wollman) 76W05 (35Q35 35Q60
76D03 76D05)

PDF | Clipboard | Journal | Article

U MR1701784 |Raviewsa, Meir, A. J.; Schmidt, Paul G. Analysis and numerical approximation of a stationary
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MR1701784 (2000f:76140) meviewed.
Meir, A. J. (1 ABRN), Schmld(, Paul G. (I-ABRN)
Analysis MHD flow problem

with mnldell boundarv. (English summar )
SIAM J. Numer. Anal. 36 (1999), no. 4, 1304-1332 (electronic).
76WOS (35Q35 45K05 65N30 76M10)

PDF | Clipboard | Journal | Article | Make Link

The authors consider the stationary Navier-Stokes and Maxwell equations coupled via Ohm's law and the
Lorentz force which model the steady flow of a conducting fluid (confined to a bounded region). A system of
integrodifferential equations that holds only in the fluid region is derived by means of the Biot-Savart law.
The well-posedness of a mixed variational formulation for an associated boundary value problem is proven.
A finite element approximation is analysed in the case of well-posedness and numerical results obtained by
this method are presented.

Reviewed by Christian Rohde

1. 0. Besson, J. Bourgeois, P.-A. Chevalier, ). Rappaz, and R. Touzani, Numerical modelling of
electromagnetic casting processes, J. Comput. Phys., 92 (1991), pp. 482-507. MR1094260 (91k:76105)
F. Brezzi and M. Fortin, Mixed and Hybrid Finite Element Methods, Springer-Verlag, New York, 1991.
MR1115205 (92d:65187)

P. G. Ciarlet, Basic error estimates for elliptic problems, in Handbook of Numerical Analysis, Vol. I,
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Finite Element Methods, Part 1, P. G. Ciarlet and J. L. Lions, eds., North-Holland, Amsterdam, 1991, pp.

17-351. MR1115237
G. Duvaut and J. L. Lions, Arch. Rational
Mech. Anal., 46 (1972), pp. 241-279. MR0346269 (49 »unm)
V. Girault and P.-A. Raviart, Finite Element Methods for Navier-Stokes Equations, Theory and
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Abstract

This arti the irecti i a bir alloy ina
cylindrical cavity, which is cooled along its outer vertical wall and the bottom. To
study the influence of convection within the liquid phase on the final segregation,
three cases are examined: the purely buoyancy-driven convection (case 0), the
impact of an extemal steady axial magnetic field on the melt flow during solidification
(case 1), and the effect of the combination of an external magnetic field with a steady
electrical current (DC) applied directly to the melt (case 2). The resuits show that
convection in the form of multivortices caused by the thermosolutal buoyancy leads to
macrosegregations in the form of V-channels. The application of an exteral axial
nmagnetic field alone suppresses the multivortex structure and, thus, the
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Mathematics Research Tools




Open Source - Proprietary



Proprietary

o Magma

o Maple

o Mathemetica

o MuPad (part of Matlab)



Open Source

o Axiom

o Maxima

o Sage http://www.sagemath.org
o Singular

o 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://wuw.symbolicnet.org


http://www.sagemath.org
http://code.google.com/p/sympy
http://www.python.org
http://www.scipy.org
http://ipython.scipy.org
http://en.wikipedia.org/wiki/Computer_algebra_system
http://www.symbolicnet.org

o Symbolic algebra package

o Programming language

o "... environment of choice for scientific and engineering
problem-solving, mathematical exploration, data visualization
and technical authoring”
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Proprietary
o Matlab

Open Source

o GNU Octave http://www.gnu.org/software/octave
o Rhttp://www.r-project.org

o Scilab http://www.scilab.org

o SciPy http://www.scipy.org

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


http://www.gnu.org/software/octave
http://www.r-project.org
http://www.scilab.org
http://www.scipy.org
http://en.wikipedia.org/wiki/List_of_numerical_analysis_software
http://en.wikipedia.org/wiki/List_of_numerical_analysis_software
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Matlab

MATLAB

o Matrix laboratory

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

o Integrated development environment

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

o “MATLAB The Language of Technical Computing”
o “MATLAB and companion toolboxes provide engineers,

scientists, mathematicians, and educators with an
environment for technical computing applications”



Matlab

MATLAB

000 MATLAB 7.10.0 (R2010a)
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Proprietary

o Matlab
o Minitab
o SAS

o SPSS

Open Source

o Rhttp://www.r-project.org

Statistics Software
http://en.wikipedia.org/wiki/Statistics_software


http://www.r-project.org
http://en.wikipedia.org/wiki/Statistics_software
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Writing

N1's AN EXCELLENT PROOF, BUT IT LACKS
WARMTA AND FEELINGL™
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Lectures




Communicating Mathematics

Writer's Tools and Recommended Reading
Mathematical Writing

English Usage

When English Is a Foreign Language
Writing a Paper

Revising a Draft

Publishing a Paper

Writing and Defending a Thesis

Writing a Talk

Giving a Talk

Preparing a Poster

TeX and LaTeX

Aids and Resources for Writing and Research
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Writing Tools — TEX/IATEX
TeX/IBTEX

TeX

o TgX - created by Donald E. Knuth

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

o TgX (doesn’t create an image) it is a page description
language

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

o In the public domain, cross platform, very powerful,
complicated, not WYSIWYG (for the most part)



o BTEX - created by Leslie Lamport

o IATEX is a comprehensive set of markup commands (macros)
used with the typesetting program TpX

o In the public domain, cross platform
o Simplify the use of TEX



For a brief overview and 10 reasons you should use TEX/IATEX
http://www.ctan.org/what_is_tex.html

The Comprehensive TeX Archive Network http://www.ctan.org

The TeX Users Group http://www.tug.org


http://www.ctan.org/what_is_tex.html
http://www.ctan.org
http://www.tug.org

He took a bold step forward

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

He took a {\bf bold step} forward TeX



Markup Languages

Typographical Markup vs. Logical Markup

KTEX - Logical Markup
Logical Markup
<h1>Logical Markup</h1>

\title{Logical Markup}

He took a bold step forward

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

He took a \emph{bold step} forward

html

LaTeX

html

TeX



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

$o(t)=\int_{-\infty} {\inftyl}
k(t, s) a(s) ds$



o0

fo=>  kn-mgm=(kxg)n (1)

m=—0o0

Recall equation (1)



Examples
Examples
Arrays

ko kn—1 ... ki

ki ke ... k2

K= : o .
kn—1 kn—2 .. ko | yun
\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_0O
\end{array} \right] _{N \times N}
\end{displaymath}



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

Examples
Tables and Floats

Table 7.4: Plant data for both units.
\medskip
\begin{tabular}{@{}1r@{.}1rle{}}\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}\\



TeX/BTEXTools

Environments and Add-Ons

Persentations, colors, transitions

Output formats pdf, ps

Graphics

Charts, tables, and diagrams

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

Style files, journal specific style files, book publishers

© 06 606 06 o o o

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

Bibliographic Database Managers

o BibDesk - http://bibdesk.sourceforge.net
o JabRef - http://jabref.sourceforge.net

(*]


http://pages.uoregon.edu/koch/texshop
http://tug.org/texworks
http://bibdesk.sourceforge.net
http://jabref.sourceforge.net
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TEX Environments

TEX Environments
TEXShop

@ Grab_File Edit Capture Window Help

Software Communicating

0000000000

D 4 @ 2 B © GCharged Tue 4:15AM Amnon J. Meir

TeX/IATEXTools
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References
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TEX Environments

TEX Environments

Environments/front-ends

o TeXShop - http://pages.uoregon.edu/koch/texshop
TeXShop is a TeX previewer for Mac OS X

o TEXWorks - http://tug.org/texworks TEXworks project
is an effort to build a simple TeX front-end. It is deliberately
modeled on TEXShop for Mac OS X

o LyX - http://www.lyx.org LyX is a document processor
that encourages an approach to writing based on the structure
of your documents (WYSIWYM; what you see is what you
mean) and not simply their appearance (WYSIWYG; what
you see is what you get)

o TeXmacs - http://wuw.texmacs.org TEXmacs is a
WYSIWYW (what you see is what you want) editing platform
with special features for scientist


http://pages.uoregon.edu/koch/texshop
http://tug.org/texworks
http://www.lyx.org
http://www.texmacs.org
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