
Mastering Mathematics with LATEX
A Workshop to Unlock Your Writing Potential!

Lorenzo Zambelli Levi Moes

FMF - Fysisch-Mathematische Faculteitsvereniging
University of Groningen

LATEX Workshop, 8 May 2023



Table of Contents

1 Crafting the Perfect Article Template

2 Mastering the Art of Writing

3 Bringing Your Content to Life

4 Falling in Love with Mathematics

5 Presenting with Confidence

6 Further reading

Zambelli, Moes LATEX Workshop 8 May 2023 2 / 44



Table of Contents

1 Crafting the Perfect Article Template

2 Mastering the Art of Writing

3 Bringing Your Content to Life

4 Falling in Love with Mathematics

5 Presenting with Confidence

6 Further reading

Zambelli, Moes LATEX Workshop 8 May 2023 3 / 44



Set up Overleaf

Step 1: Go to www.overleaf.com, and sign up.

Step 2: Open a new Blank project

Step 3: Give a look at main.tex, while waiting for your classmates
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Write you own Article/Project

There are two main components to the main.tex file

Preamble: everything before the initialisation of the document class
Packages: add additional functionality to LATEX, called using

Main document environment: everything between
\begin{document} and \end{document}

Environments: used to divide the text into neat blocks of content
called using and
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Write you own Article/Project

For clarity: outline the rest of your document as follows

Load your preamble separately: create a new file called
preamble.sty, and call it using
For each item discussed today:

create a new name.tex file for each
call it using
separate each using or
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Try for yourself

Outline the remainder of your document by creating a subfile for each of
the following topics (add )

Writing text
Inserting images
Tables
Math environments
Referencing
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Bibliographies

References are essential for academic papers. How to properly use
citations and references in your project?

Step 1: Create a file with extension .bib
Step 2: Include in the .bib file all your references.
Step 3: In in your main document/or in .sty file include the
package biblatex
Step 4: Add the command in the preamble of the main file
Step 5: Add the command at the bottom of the main file
Step 6: You can start citing using the command
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Example
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How to write reference in the .bib file?

The bibliographic database has its own syntax,

In the basic style of BibLATEX we have the following types:
article for articles from journals or other periodicals.
book for single-volume book.
online for accessed online resources.
misc for entries that do not fit any of the predefined categories.

Examples of fields are author, title, journaltitle, date, url,
doi, note, etc…
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Example
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Journals and search-engine help you!

All journals and search-engine have the function cite!

For example, Google Scholar has something like this
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Try yourself!

Search the article Liquid Democracy: Potentials, Problems, and
Perspectives by Christian Blum and cite it in your article.

You have minutes. Good luck!
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Where can you find research papers?

Many available databases:
Mathscinet;
Web of science;
Scopus;
Google scholar.

Not all are publicly available, but many are accessible on campus via
uwp.rug.nl

RUG library: SmartCat, LibGuides.

Most of the more recent papers are also available in preprint form on
ArXiV at https://arxiv.org/archive/math
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What is a cls file?
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Write you own Article/Project

Common formatting styles
Bold: (for emphasis)
Italics: (for referencing authors or titles of other works)
Underline: (for emphasis)

(via ) allows for further customisability
Typewriter: (for referencing program files or external documentation)

Quotations: open with “ (double accent grave) and close with ”
(double quotation marks)
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Write you own Article/Project

Normal text does not require its own environment. It can be written
directly into the source code of your LATEX document

Spacing: a new line can be forced using ‘//’ or ’
: entering a line of whitespace in your source code adds a new line
automatically

Sectioning: add headings to different parts of your document. This
can be done using

Each will be nested accordingly in your table of contents

Zambelli, Moes LATEX Workshop 8 May 2023 18 / 44



Write you own Article/Project

Normal text does not require its own environment. It can be written
directly into the source code of your LATEX document

Spacing: a new line can be forced using ‘//’ or ’
: entering a line of whitespace in your source code adds a new line
automatically

Sectioning: add headings to different parts of your document. This
can be done using

Each will be nested accordingly in your table of contents

Zambelli, Moes LATEX Workshop 8 May 2023 18 / 44



Write you own Article/Project

Normal text does not require its own environment. It can be written
directly into the source code of your LATEX document

Spacing: a new line can be forced using ‘//’ or ’
: entering a line of whitespace in your source code adds a new line
automatically

Sectioning: add headings to different parts of your document. This
can be done using

Each will be nested accordingly in your table of contents

Zambelli, Moes LATEX Workshop 8 May 2023 18 / 44



Write you own Article/Project

Normal text does not require its own environment. It can be written
directly into the source code of your LATEX document

Spacing: a new line can be forced using ‘//’ or ’
: entering a line of whitespace in your source code adds a new line
automatically

Sectioning: add headings to different parts of your document. This
can be done using

Each will be nested accordingly in your table of contents

Zambelli, Moes LATEX Workshop 8 May 2023 18 / 44



Try for yourself

For the following text: reformat as follows

Bold: every word including ’atom’
Underline: every instance of ’we’
Italicise: every word beginning with the letter ’i’
Typewriter: every word beginning with the letter ’p’
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Try for yourself

Add a table of contents (using ) before begin{document}
Add sections, subsections, and subsubsections to your “Writing
text” file and see how this affects your table of contents
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Including Images

Known as a “floating” environment: automatic placement on your
page unless specified otherwise by the following modifiers

h - place the float approximately here
t - place the float at the top of the page
b - place the float at the bottom of the page
p - place the float on a separate page specifically for floats only
! - overrides default LATEX placement
H - place the float precisely at this location

requires

Multiple modifiers: prioritized in order from left to right
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Including images

The figure environment

In-line reference of the image using
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Images and text side-by-side

Floats and text side-by-side: minipage environment
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Try for yourself

Use the minipage environment for the following
Find a picture of your favorite animal.
Write a short description the animal, and reference the image in your
description
Place the image and description side-by-side
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Tables

Initialised by the following
table (float environment): specifies table placement
tabular: specifies table contents
Use in a minipage: table not necessary
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Tikz

The Tikz package allows one to make simple illustrations in LaTeX.

Let’s draw the integers on the number line:

-2 -1 0 1 2
. . .. . .
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Tikz

The code used for this was:
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Writing mathematics, set up

There exists different mathematics package, but the most userful are:
amsmath adds a lot of symbols and functionality for inside a maths
environment;
amssymb adds many mathematical symbols to be used;
physics adds a lot of shorthand-notation for often used
mathematical expressions in physics
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Math environments

There are multiple ways to initiate a mathematics environment:
The command is for inline mathematics

Let Let e iπ + 1 = 0

The environment equation, allows the equation to have it own line,

The environment align, allows to aligned multiple equations,
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Math environments

To unnumbered equations we used the command *,

Note that align* will unnumbered all the equations inside that
environment. If you want to numbered one or more equations, then you
need used the command
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The physics package

Here follows some useful commands,
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Matrices

There are some environments available for matrices, the most used are

Environment Brackets
pmatrix Normal: ( )
bmatrix Square: [ ]
Bmatrix Curly: { }
vmatrix Lines: | |
Vmatrix Double lines: ‖ ‖

Example:
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Declare you own math operator

Sometimes you need to define your own operator, you can do it by using
the command in the preamble,

Corr(X ,Y ) = 0

Other times, you to use a sequence of commands multiple times, in that
case you should define a new command by using the command .
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Theorems and Proofs

When writing mathematical documents, you probably need a way to
typeset “lemmas”, “definitions”, “axioms”, and similar structures. These
are known as theorems in LATEX, and can be created using the

command in the preamble. The “name” is the name of the environment (
“lemmas”, “definitions”, “axioms”, etc …). You can use the following
environment within the document,
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Try yourself!

Write the following theorem and proposition.

Proposition (Minkowski’s Inequality)
For x ∈ Kn and let 1 ≤ p < ∞, we have( n∑

i=1

|xi + yi |p
)1/p

≤

( n∑
i=1

|xi |p
)1/p

+

( n∑
i=1

|yi |p
)1/p

Theorem (Stokes’ Theorem)∫
S
(∇× F) · n dS =

∫
C

F · dx

where C is the closed curve enclosing the open surface S.

You have minutes. Good luck!
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Try youself!

Do the following:
Declare your own mathematical operator;
Example: the operator of the correlation
Declare a new command with at least one input;
Open one of your books at random, and copy one equation;
Write the matrix multiplication of an n × n matrix A with a vector x ,

a1,1 a1,2 a1,3 · · · a1,n
a2,1 a2,2 a2,3 · · · a2,n

...
...

... . . . ...
an,1 an,2 an,3 · · · an,n




x1
x2
...

xn

 = b

You have minutes. Good luck!
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Beamer document class

LATEXcan also be used to make presentations via the Beamer. To make use
of it change the first line of your article to

Now every slide corresponds to a ”frame”, to add a frame write
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Try yourself!

Make a nice presentation of the matrix you just made.

You can do LATEXas when we were writing a paper, except now we can
view each frame as its own document.
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Further reading

LaTeX reference file by Floris Westerman
Symbols
The not so short introduction to Latex
Keith Conrad’s advice on Mathematical writing
Poonen’s practical suggestions for mathematical writing
Advanced Figures with Inkscape
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https://floriswesterman.nl/LaTeXReference.pdf
https://texdoc.org/serve/symbols-a4.pdf/0
https://tobi.oetiker.ch/lshort/lshort.pdf
https://kconrad.math.uconn.edu/blurbs/proofs/writingtips.pdf
https://math.mit.edu/~poonen/papers/writing.pdf
https://castel.dev/post/lecture-notes-2/


Thank You

Your opinion matters! Help us improve by sharing your valuable feedback.
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