
LaTeX
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and love plain text”
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https://bit.ly/3nNfhUi


Why use LaTeX?
● Plain text - most portable format yet

○ You can use Notepad, should you wish…

○ Amenable to scripting - lets reduce double handling data

● Separate content from format
○ Leverage other people’s work - easy formatting of theses and papers

● Make nice looking documents

● Its Turing Complete - you can do all sorts of things that you shouldn’t 
really do in LaTeX, in LaTeX.

https://bit.ly/3nNfhUi 

https://bit.ly/3nNfhUi


The Mandelbrot set in ASCII https://bit.ly/3nNfhUi 
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Some useful tools

https://tablesgenerator.com 
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Some useful tools

https://latex-tutorial.com 

https://bit.ly/3nNfhUi 

https://latex-tutorial.com
https://bit.ly/3nNfhUi


CTAN

https://www.ctan.org/pkg/aucklandthesis 
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Some useful tools

https://overleaf.com 

http://www.latextemplates.com/template/classicthesis-typographic-thesis 
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Hello World
Let’s write some code :)

\documentclass{article}
\title{A Hello World! Document}
\author{Chris}
\date{\today}
\begin{document}
\maketitle
Let’s make a document that says:

\textbf{Hello World!}
\end{document}
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Structure
● Preamble - all the stuff before the \begin{document}

○ Defines the document - try changing documentclass to report or book. Letter doesn’t 
have a titlepage

○ Defines ‘packages’ to use
○ Sets overarching formatting and constant user data

■ Author
■ Title etc.

● Document
○ Between \begin{document} and \end{document}
○ The text that you wish to write

● Blank line between paragraphs
● Environments (\begin and \end) vs commands
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Adding document structure
● \part - if a book or class derived from book

● \chapter - books and reports and classes derived from these (theses)

● \section, \subsection, \subsubsection - books, reports and articles 
(papers)

● % for comments - \% for % sign

● Figure environments

● Table environments

● Maths environments

● Labels and references - cleveref nice package here
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Sections and subsections
● \section{Section Name} - Numbered section

● \section*{Section Name} - Unnumbered section

● \subsection & \subsection* - Numbered and unnumbered sub-sections

● \subsubsection & \subsubsection* - Numbered and unnumbered 
sub-sub-sections
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Hello World 2
\documentclass{article}
\usepackage{lipsum} % Provides Lorem Ipsum text
\title{A Hello World! Document}
…
\section{Introduction}
Let’s make a document that says:
\textbf{Hello World!}
\section{Another section}
\lipsum[1-1]
\subsection{Split up Lorem Ipsum}
\lipsum[2-4]
\section*{And end?}
\lipsum[5-6]
\end{document}

https://bit.ly/3nNfhUi 

https://bit.ly/3nNfhUi


Adding maths
● Amsmath package highly recommended

● Inline math $ $ or $$ $$

● \begin{equation}; \begin{equation*}

● \end{equation}; \end{equation*}
○ \begin{align}; \end{align}

● https://detexify.kirelabs.org/classify.html <- draw your symbol and get the 
LaTeX code for it.
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Cross-referencing
● Define \label{fig:eq:tab:sec:ch:any unique string}
● Refer to label using \ref{fig:eq:tab:sec:ch:any unique sting}

○ If using amsmath package then \eqref{egn:an equation}

● If you see ?? in the text then there is an error in the label/ref linkage.
○ Try rerunning LaTeX first

● Helpful packages enhance cross-referencing
○ Hyperref
○ cleveref

Good practice and useful packages

https://en.wikibooks.org/wiki/LaTeX/Labels_and_Cross-referencing 
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Hello World 3
\usepackage{lipsum} % Provides Lorem Ipsum text
\usepackage{amsmath}
\title{A Hello World! Document}
…
A fracture mechanics equation …
... 
A holiday example:

\begin{align}
    \label{eqn:2}
    y &= \dfrac{\log_e \left(\dfrac{x}{m}-sa\right)}{r^2}\\
    yr^2 &= \log_e \left(\dfrac{x}{m}-sa\right)\\
    e^{yr^2} &= \dfrac{x}{m}-sa\\
    me^{yr^2} &= x-msa\\
    mer^{rry} &= x-mas
\end{align}
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What is a float
● Figures, and tables in LaTeX ‘float’ to a position determined by the system 

to be optimal.
○ Can provide guidance a to where you would like them
○ h - here
○ t - top of page
○ p - on a separate page
○ b - bottom of the page
○ ! - ignore some constraints to make the float fit

● Packages available to force placement - use with caution
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Adding a picture to Hello World!
1. Find a picture - from hard drive or url

a. https://user-images.githubusercontent.com/22680912/46479049-d8a9c400-c80b-11e8-92
a1-89fc10701f4a.jpg

2. Upload to overleaf
3. Modify our document

a. Add \usepackage{graphicx} to the preamble
b. Create a figure environment with \begin{figure} & \end{figure}
c. Use \includegraphics command to add picture
d. Add a caption with \caption command
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Hello World 4
\documentclass{article}
\usepackage{lipsum} % Provides Lorem Ipsum text
\usepackage{amsmath}
\usepackage{graphicx}
\title{A Hello World! Document}
...
Let’s make a document that says:
\begin{figure}[!htp]
\centering
\includegraphics[width=0.75\linewidth]{Hello_World.jpg}
\caption{Hello World! \protect\footnotemark}
\end{figure}
\footnotetext{https://user-images.githubusercontent.com/22680912/46479049-d8a9c400-c80b-11e8-92a1-89fc107
01f4a.jpg}
...
\end{document}
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Acknowledging your sources
● Biblatex and the bibtex format

@article{ <- reference type, @book, @inproceedings, @incollection, @phdthesis
Author2020, <- the key used to cite the work
author = {Author, A. and Author, B.C.}, <- the names of the authors, lastname, firstname format
title={An interesting read}, <- the name of the article
journal={Int. J. of Stuff}, <- the source of the article
volume=1,
number=1,
pages={1--10}, <- note the double hyphen give an en-dash rather than a hyphen; em-dashes are triple hyphens
year=2020

}

● Most reference managers export to Bibtex
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Natbib vs biblatex
● Natbib <- older standard, still used by some journals

○ Uses Bibtex program
■ \usepackage[square,comma,numbers,sort&compress]{natbib} 
■ \bibliographystyle{unsrtnat} <- Unsorted Natbib style necessary for numbered style
■ \bibliography{bib file}

● Biblatex <- newer standard, more flexible (chapter bibliographies for 
example)

○ Uses either Bibtex or Biber program
■ \usepackage[backend=biber, hyperref=true, sorting=none, style=numeric-comp, 

doi=false, isbn=false, url=false, maxbibnames=2, eprint=false,defernumbers=true, 
babel=hyphen]{biblatex} <- lots of flexibility in defining bibliography style

■ \addbibresource{bib file}
■ \printbibliography[title=References]

● Both use same Bibtex format but have different setups
○ \cite{key} command in both.
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Hello World 5
● Hello_World.bib

@article{Author2020, 
author = {Author, A. and Author, B.C.}, 
title={An interesting read},
journal={Int. J. of Stuff}, 
volume=1,
number=1,
pages={1--10}, 
year=2020
}

● Hello_World.tex

...
\date{\today}
\usepackage[square,comma,numbers,sort&compress]{natbib} 
\begin{document}
...
\end{align}
A citation \cite{Author2020}
\section{Another section}
...
\lipsum[5-6]
\bibliographystyle{unsrtnat}
\bibliography{Hello_World.bib}
\end{document}
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Theses
● Based on report, book or memoir (book) document classes
● \chapter{Chapter} and \part{Part}
● Book has \frontmatter, \mainmatter and \backmatter
● University specific formatting for the title page

○ Victoria University of Wellington
■ https://ecs.wgtn.ac.nz/Main/ProjectTemplates 
■ Style - import as a package - look at thes.tex file

○ University of Auckland
■ \documentclass{aucklandthesis}
■ Define: \degreesought{}, \degreediscipine{} and \degreecompletionyear{} in 

preamble
○ Check with your library

https://bit.ly/3nNfhUi 
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Hello World 6
● Hello_World.bib

@article{Author2020, 
author = {Author, A. and Author, B.C.}, 
title={An interesting read},
journal={Int. J. of Stuff}, 
volume=1,
number=1,
pages={1--10}, 
year=2020
}

● Hello_World.tex

\documentclass{report}
…
\chapter{Introduction}
…
\chapter{Another section}
…
\section{Split up Lorem Ipsum}
…
\subsection{And end?}
...
\end{document}
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Tables of contents and lists of figures
● \tableofcontents
● \listoffigures
● \listoftables
● If using a class based on book, then \frontmatter \mainmatter <- changes 

numbering
● Tocstyle, tocloft, titletoc packages allow for modification of tables of 

contents and lists of figures/tables
● May be defined in style/class already - check to see what the output is and 

how it matches requirements
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Hello World 7
● Hello_World.bib

@article{Author2020, 
author = {Author, A. and Author, B.C.}, 
title={An interesting read},
journal={Int. J. of Stuff}, 
volume=1,
number=1,
pages={1--10}, 
year=2020
}

● Hello_World.tex

\documentclass{book}
…
\maketitle
\frontmatter
\tableofcontents
\listoffigures
\mainmatter
\chapter{Introduction}
...
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Structuring documents
● \include{file} and \input{file}

○ No preamble in the included files
○ No \begin{document} or \end{document}
○ \include adds clear page before adding
○ \input adds the data directly to the location

● Use of \input with data files helps to minimise the risk of mistyped data
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Hello World 8
● chapter3.tex

\chapter{A new hope?}
\lipsum[7-9]

● result.tex

42

● Hello_World.tex

…
A citation \cite{Author2020}

The answer to life the universe and everything is \input{result}

…

\lipsum[5-6]

\include{chapter3}

\bibliographystyle{unsrtnat}
 ...
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Packages to investigate
● Graphicx - include pictures in your documents
● Amsmath - enhanced maths support
● Subcaption - subfigures in your figures
● Biblatex - bibliographies and citations
● Booktabs - nicer looking tables
● Longtable - tables that span multiple pages
● Cleveref - ‘intelligent’ cross referencing
● Hyperref - clickable links in documents
● Tikz - create images in LaTeX <- warning VERY in-depth


