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1 Introduction

This is a tutorial to go along with the workshop on LATEX hosted by the Program in Ecology. The goal of
this workshop is three-fold:

1. Show you the benefits of using LaTeX

2. Teach you how to use LaTeX (the basics)

3. Give you a little taste of advanced features

This document will complement the material covered in the Zoom workshop, and hopefully will serve as
a reference that you can refer back to in the future.

Figure 1: A comic about how easy it is to produce nice-looking documents from LATEX.

2 Why should you use LATEX?

• The content of the document is separate from the style

– This means that it looks nice with very little effort from you

– It is easy to quickly and (relatively) painlessly switch the appearance

– This point is SUPER useful for submitting manuscripts to journals!

– Many journals have templates for formatting, so you can just place your manuscript within this
framework.

• You can easily generate bibliographies, especially if you already use a reference manager (e.g. Zotero,
Mendeley)
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• You can easily place images/figures (and they stay where you want them to!), and won’t have to change
references to those figures by hand when they need to be reordered in the document

• You can create dynamic documents, where figures/tables/numbers are updated when code is re-run,
which eliminates copy-paste errors that are common when trying to track down every single instance
of a number during revisions

• It is possible to embed PDF/SVG vector files (unlike Microsoft Word), which means that your graphics
don’t lose their quality

• LATEX is way better than anything else for mathematical formulas or symbols

3 How to use LATEX?

While you can draft LATEX documents in any text editor, most people use a specific LATEX editor program.
These can be either programs that you download to your computer, or online editors (or you can use both!),
and offer some nice functionality beyond just using a text editor. Most of these LATEX editors have multiple
panels, with one panel showing the document structure, one with the text and code that you’re working with
(the actual meat of the document), and then a preview pane to see what the rendered document actually
looks like. If you’re familiar with working in Rstudio and working with RMarkdown documents, then LATEX
editors may feel pretty familiar. One thing to note: in LATEX, comments are demarcated with %, rather than
the # common in other programming languages.

Online LATEX editors allow real-time collaboration, in the style of Google Docs. This feature can be super
useful for working on projects with multiple authors, or projects where you want to get input from multiple
people without having to email around a bunch of documents and try to keep verions straight. Most of the
online editors also do automatic version control, so your document is backed up and checkpointed (again, ala
Google Docs) along the way. One other thing that is great about working in LATEX is the ability to comment
out chunks of text, which keeps those hard-fought words in the raw document, but removes them from the
rendered document. This is incredibly useful when re-writing, as it allows you to play with writing things a
different way without having to totally remove the old text.

3.1 Working from Templates

The easiest way to start in LATEX is to work from a template, rather than trying to build your own document
from scratch. I would recommend checking out the Overleaf template gallery or my LATEX templates—
I’ve created some for general types of useful documents: a general writing document, a thesis/dissertation
proposal, a ”lab notebook” document, and an academic CV. Once you have a template, you can modify the
document in whatever makes sense for what you’re doing. Just as with other types of coding, this often
involves Googling ”latex [insert thing I want to do here]” and searching through StackOverflow to figure out
how to do what you want to do.

3.2 Project Structure

Within the main directory for your LATEX project, you will need to have a main control file, at a minimum.
You also are likely to have a bibliography file (.bib) with your citations for the project, any figures that
you want to include, and a style file (.cls), if you’re working with a specific format, such as a journal’s own
style. You can also create directories within the main project directory, which can be useful for keeping a
larger project organized. For example, a manuscript may have a folder for figures/, tables/, or code/ (if
you are integrating your analyses from R into your document). Organization within a project is generally
based on own personal preference (e.g. I prefer to have most things within well-named directories)—however,
some journals have a preference on how things are organized, so check their recommendations when you’re
preparing a manuscript to submit.
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3.3 The format of your .tex file

Documents will differ based on what kind of a project you are working on, but the main file will need to
have some basic elements. The beginning of your document will likely look something like this:

\documentclass{article}

\usepackage[utf8]{inputenc}

\usepackage{natbib}

\title{PiE LaTeX Workshop}

\author{Notes and Tutorials}

\date{May 2020}

\begin{document}

\maketitle

These commands tell LATEX what your document should look like, and gives it some metadata about your
document. The first line (\documentclass{}) dictates what you are writing—in most cases, you’ll likely be
working with the document class article. After that, there are some packages called that will be used in the
document (here, package inputenc and natbib). Just like R, LATEX has thousands of packages available with
different features, and the ones you want to use need to be specified using these \usepackage{} commands.
Following this, we can specify our title, author, and date, which are then written in the document when we
tell it to \maketitle. Beyond these commands at the beginning of the document, every document must
start with \begin{document} and end with \end{document}.

3.4 Environments within your document

Once you’ve gotten the header information out of the way, you can write your text just like you normally
would. In LATEX, anything that needs to be something other than ”normal” text will be contained within
an environment, and these environments are specified using the ”\” incantations. As some examples:

\textbf{} -- bolds the text inside the {}

\textit{} -- italicizes the text

\href{}{} -- specifies a link (when using the hyperref package)

\section{} \subsection{} \subsubsection{} etc. -- specify headings

\cite{} \citep{} \citealt{} etc. -- adds a citation

\ref{} -- allows you to refer to an element in your document (e.g. figure or section)

$ math $ -- specifies an equation environment, where the text between the dollar signs

will be written using the equation editor

There are many more, but these are just some common examples that you may need. In addition to
these shorthand forms, some environments will be specified using the \begin{} and \end{} commands, with
the environment type specified between the brackets. For example, we can create a list environment using:

\begin{itemize}

\item List item 1

\item List item 2

\item A third thing on our list

\end{itemize}

With this code, we would produce a list that looks like this:

• List item 1

• List item 2
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• A third thing on our list

We could also change this to a numbered list by changing our \begin{itemize} to \begin{enumerate}
(and changing the \end{} call as well, of course).

3.5 Bibliographies and references

Bibliographies can be imported into your LATEX document in Bibtex format as .bib. To do this, you
can export a .bib file from your reference manager, and then add that document to your LATEX project.
Alternatively, if you have a premium account on Overleaf, you can link your project to your Mendeley or
Zotero account, and your bibliography will be automatically updated whenever you update entries in your
reference manager.

For bibliographies, I like using the natbib package (just add \usepackage{natbib} at the beginning of
your document). If you have a specific citation style that you want to use (e.g. a .bst file from a journal),
you’ll import that into the project, and then specify that format by typing \bibliographystyle{stylename}

after calling the package. If you don’t have a specific format, there are several built-in styles, which you
can find in the documentation for both Bibtex and the natbib package (e.g. see the list on CTAN at
https://ctan.org/topic/bibtex-sty?lang=en). To create your bibliography, you’ll simply add the command
\bibliography{.bib filename} where you want it to go (likely just before your \end{document} com-
mand).

To add in-text citations, you will use the commands \citep{citationkey} for parenthetical cita-
tions (Macarthur, 1965), \cite{citationkey} for textual author-year citations like Macarthur (1965), or
\citealt{citationkey} for a citation with no parentheses like Macarthur 1965. There are also the options
\citeauthor{citationkey} and \citeyear{citationkey} to print only the author or year, respectively.
To add two citations, you just add both citation keys within the command: \citep{citationkey1,citationkey2},
which will produce both citations inside of parentheses. (Cohen et al., 2016; Danley et al., 2012). Just like
if you use a reference manager with Microsoft Word, any citation added in-text will automatically have its
reference added to the bibliography.

3.6 Figures and tables

We won’t have time to get into all of the intricacies of inserting figures and tables into your LATEX document,
but here’s a bit of an introduction to the topic. LATEX (and specifically Overleaf) can handle many different
file types, including .pdf and .svg vector images, which means that your images will be high-quality even
when magnified. You’ll need to import your images into your LATEX project (perhaps into a figures/

directory, if you’re following the advice above), and then you can insert your figure into your document using
a figure environment, such as in the following code:

\begin{figure}[hbt]

\centering

\includegraphics[width=0.25\textwidth]{latex.png}

\caption{A comic about how easy it is to produce nice-looking documents from

\LaTeX.}\label{fig:latex}

\end{figure}

The [hbt] tells LATEX that I want the figure to be placed here, bottom, or top, in order of preference.
I also tell it that I would like the figure to be 25% of the \textwidth. After that, I include my caption
and what I want the figure to be labeled– this label allows me to refer to this figure in-text using the
command \ref{fig:latex}. This way, the figure numbers in my document are dynamic (i.e. they will
update automatically if I reorder my figures), and therefore I won’t have to spend hours re-checkign my
document to make sure that all of the numbers match up.

Tables are similar, but with slightly more complicated code. A simple, easy table can be created with
the following code:

\begin{table}[h]
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\centering

\caption{Your first table.}

\label{tab:table1}

\begin{tabular}{l|c|r}

\textbf{Value 1} & \textbf{Value 2} & \textbf{Value 3}\\

\hline

1 & 1110.1 & a\\

2 & 10.1 & b\\

3 & 23.113231 & c\\

\end{tabular}

\end{table}

This produces a table that looks like Table 1. Here, the & symbols separate out columns, and the double
backslashes indicate the ends of rows. On the same line as \begin{tabular}, we specify {l|c|r|}, which
means that we want three columns, with the first left-justified, the second center-justified, and the third
right-justified. It is relatively easy to hand-code small tables, but for larger ones, I prefer to use the LaTeX
Table Generator, where you can either paste your table or import a .csv document with your data, and
visually choose what you want your table to look like. When using this, I often choose the ”booktabs style”
for my tables, which makes them look slightly slicker. As an example, Table 2 was created using the LaTeX
Table Generator.

Table 1: Your first table.
Value 1 Value 2 Value 3
1 1110.1 a
2 10.1 b
3 23.113231 c

Table 2: Your second table, in Booktabs style.

Value 1 Value 2 Value 3

1 1110.1 a
2 10.1 b
3 23.113231 c

3.7 Bonus: example R Integration

You can also include R code/calculations/plots within your documents through integration with knitr. To
do this, you just have to change the .tex extension on your document to .Rtex, and then you can write R
chunks beginning with <<chunk1>>= and ending with an @. When you do this, your code will appear as
in the example below:

# Create a sequence of numbers

X = 2:10

# Display basic statistical measures

summary(X)

## Min. 1st Qu. Median Mean 3rd Qu. Max.

## 2 4 6 6 8 10

So, the mean of the data then is 6 (I specified that by typing $\Sexpr{mean(x)}$, which was then
evaluated by LATEX and knitr. This chunk of code can also be hidden by using the echo=FALSE command
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in the chunk attributes, just as we would in an RMarkdown document. We can also create plots using R code,
such as Fig. 2 (this number was generated using \ref{fig:plot1}, rather than hand-coded as ”Fig. 2”.

xdata = read.csv(file="data.txt", head=TRUE,sep=" ")

hist(xdata$data, main="ShareLaTeX histogram", xlab="Data")

ShareLaTeX histogram

Data
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Figure 2: Histogram created from our R code

This is a super simple example, just to show the functionality and give you a little taste of what can
be done; if you are interested in exploring this more, there is a more detailed tutorial from Overleaf at
https://www.overleaf.com/learn/latex/Knitr. For more advanced functionality for combining RMarkdown
and Overleaf documents, you can check out this tutorial on my GitHub.

4 Additional sources for further information

Obviously, this is only the tip of the LATEX iceberg. There are lots of further resources out there, depending
on the direction you need to go with your LATEX-ing. I have appended some quick guides to this tutorial;
here are some more to get you started:

• CTAN (https://www.ctan.org/) – the main source for LATEX packages

• LATEX Project (https://www.latex-project.org/) – the source for downloading LATEX onto your com-
puter, with additional information about recommended LATEX editors

• Overleaf’s Tutorials and Cheat Sheets (https://www.overleaf.com/learn/latex/Tutorials) – a collection
of tutorials to get you working in LATEX (and on Overleaf), from beginner to advanced. New guides
are being added all the time by the Overleaf community

• detexify (http://detexify.kirelabs.org) – a website for looking up the codes for symbols in LATEX
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