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● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Typesetting in LaTeX
● Adding a picture
● Making a ToC
● References

Lecture outline



This is MS Word, we can 
describe it as WYSIWYG.

MS Word is WYSIWYG (wiz-ee-wig)



LaTeX is a bit different….

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}

doc.tex
doc.pdf

Source 
code

Compiled 
document

It’s harder but has benefits…..



MS Word v.s. LaTeX

● When a Word document (or LibreOffice) exceeds 100 pages, 
it starts to become unmanageable:
● It’s slow
● Figures start to move around the page
● Managing references becomes a pain
● Takes ages to update references
● I wrote my thesis in MS Office, (300) pages, it was a 

mistake.
● In general, large MS Word documents are a nightmare.
● LaTeX does not have this limitation, it will cope with 

massive documents.  It’s good for books, your thesis, or 
manuals.



Word v.s. LaTeX

● With word you have to mess around with positioning of 
pictures/equations etc…

● This is fine for a 10 page document but not a book!

● With LaTeX, you just type in the text and LaTeX will take 
care of everything else, it will:
● Place pictures close to where they are references.
● Hook up references
● Hook up cross links
● Place equations in the right place
● It will just do all the text formatting for you (I like it a lot!), 

you just have to focus on the content.



Advantages of Latex

● Latex is FREE and runs on almost all systems.
● There are many free addons for Latex, for example:

● Journals will give away style packs for Latex so when 
writing your paper you can see exactly how it will appear 
in print.

● You can instantly turn your document into a web site.
● You can turn your documents into presentations.
● You can get MATLAB to generate latex for you.

● Here is a simple example from my work…..



I maintain some free software which 
has a manual written in LaTeX



A latex document: Front page

(talk through features)



(talk through features)

A latex document: Front page



A latex document: Auto numbering 
and placing of figures



(talk through features)

● This looks like it has 
come from a book!

● MS Word would not be 
able to make it look this 
nice.

● Maybe some 
typesetting software on 
the Mac would  be able 
to do this but it would 
not be free.

A latex document: Super nice 
equations



(talk through features)

A latex document: More nice 
equations



● This text was 
autogenerated by a python 
python script.

● Enables close integration 
of code/scripts and 
document generation.

A latex document: Coupling other 
software to LaTeX



And of course references.

● I’ve only got two references in this document (because 
it’s a manual) but they are nicely formatted.



And converting into a web 
page… is instant.



● In this lecture we will be learning how to use LaTeX.
● Like many of the lectures in this module, I don’t want to 

make you an expert in the topic but expose you to basic 
concepts.

● You can then go off on your own learn more on your own if 
you want to.

Lecture aim



● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Typesetting in LaTeX
● Adding a picture
● Making a ToC
● References

Lecture outline



Starting latex

● There are 
lots of front 
ends to latex



Starting latex



Texmake is just a front end to LaTeX, there are 
lots of other front ends.

Front end 
(GUI)

LaTeX

BibTeX

Back end

document

If you are on a mac or linux box, you can execute latex directly



Make a new document



Your first Latex document

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}



Your first Latex document

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}

\documentclass[12pt]{article}

\begin{document}
Hello world! 
\end{document}

\ means that what comes 
next is a latex command, 
not text.

\documentclass tells latex 
what type of document you 
will be generating, article, 
book, and many more

Font size

end of 
text

begin 
of text



So, off you go type this in.



Make a new folder in z:\ called latex

file:///z:/


z:\latex

file:///z:/


Save the document as z:\latex\doc

file:///z:/


Set the compiler to PDFLaTeX



There are many back ends to latex

Front end 
(GUI)

PDFLaTeX

document



Now, let’s compile the document



\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}

  \maketitle
  \newpage

Hello world! 
\end{document}

\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}

  \maketitle
  \newpage

Hello world! 
\end{document}

Add a title page



You should get this.



\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Hello world! 
\end{document}

\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Hello world! 
\end{document}

Numbering on the title page



Page numbers sorted out
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● Structuring your document.
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● Typesetting in LaTeX
● Adding a picture
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\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Hello world! 
\end{document}

\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Hello world! 
\end{document}

Adding more text to the 
document

Replace Hello world! 
with 5 random 
paragraphs of text



His having within saw become ask passed misery giving. Recommend questions get 
too fulfilled. He fact in we case miss sake. Entrance be throwing he do blessing up. 
Hearts warmth in genius do garden advice mr it garret. Collected preserved are 
middleton dependent residence but him how. Handsome weddings yet mrs you has 
carriage packages. Preferred joy agreement put continual elsewhere delivered now. 
Mrs exercise felicity had men speaking met. Rich deal mrs part led pure will but. 

Prepared do an dissuade be so whatever steepest. Yet her beyond looked either day 
wished nay. By doubtful disposed do juvenile an. Now curiosity you explained 
immediate why behaviour. An dispatched impossible of of melancholy favourable. 
Our quiet not heart along scale sense timed. Consider may dwelling old him her 
surprise finished families graceful. Gave led past poor met fine was new.

Today is about Latex, not writing 
English so for today only….

● You can use… http://randomtextgenerator.com/

Not a recommended strategy for your thesis!



\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\end{document}

\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
  \pagenumbering{gobble}

  \maketitle
  \newpage

  \pagenumbering{arabic}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\end{document}

● You should have slightly 
longer paragraphs

● make 5-7 paragraphs.

Your document should look a bit 
like this.



Making paragraphs, sections, 
subsections and sub,sub,sections.

\section{Title of section} %define section

\subsection{Title of subsection} %define subsection

\subsubsection{Title of subsubsection} %define subsubsection

\paragraph{} %define paragraph

\section{Title of section} %define section

\subsection{Title of subsection} %define subsection

\subsubsection{Title of subsubsection} %define subsubsection

\paragraph{} %define paragraph

Subsections in documents are defined like this:

They will automatically be numbered



Your document should look 
something like this

………
……..

\pagenumbering{arabic}

\section{an dissuade}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\subsection{so whatever}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.
\paragraph{ dissuade be s}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\subsubsection{dissuade be so }
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\section{whatever st}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.
…….
…...

………
……..

\pagenumbering{arabic}

\section{an dissuade}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\subsection{so whatever}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.
\paragraph{ dissuade be s}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\subsubsection{dissuade be so }
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\section{whatever st}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.
…….
…...

● Copy and paste 
various, comedy 
English from the 
main text to make 
the titles.  



Your document should now look like this 
(but with other random words!):



● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Typesetting in LaTeX
● Adding a picture
● Making a ToC
● References

Lecture outline



● It is fairly uncommon to use external plugins to MS Word.

● Generally speaking, you just use MS Word as it comes.

● If it does not have a feature you want…. Tough luck!

● LaTeX on the other hand is built around plugins/extentions.  
There is an extension (package) for everything!

● LaTeX comes with hundreds already installed

LaTeX packages



● This is only a fraction of the packages available 
starting with the letter ‘r’:

Searching for LaTeX pacakes on 
the web https://www.ctan.org/pkg



Let’s look at an example of a 
package, the graphicx package

\documentclass{article}

\usepackage{graphicx}

\begin{document}

\begin{figure}
  \includegraphics[width=\linewidth]{cat.jpg}
  \caption{A cat}
  \label{fig:cat1}
\end{figure}

Figure \ref{fig:cat1} shows my cat.

\end{document}

\documentclass{article}

\usepackage{graphicx}

\begin{document}

\begin{figure}
  \includegraphics[width=\linewidth]{cat.jpg}
  \caption{A cat}
  \label{fig:cat1}
\end{figure}

Figure \ref{fig:cat1} shows my cat.

\end{document}

● Download your image from moodle and 
place it in z:\latex\cat 



What it will produce



● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Equations in LaTeX
● Adding a picture
● Making a ToC
● References
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Inline equations in LaTeX

● LaTeX is really good at handling equations.  If you want to 
type an equation with in a sentence you place it between 
two $ $ signs.

● For example:

My dog knows that $f(x) = x^2$, he is a clever dog.My dog knows that $f(x) = x^2$, he is a clever dog.

● This will result in:



Equations in LaTeX

● You have a go at trying to make this:



Equations in LaTeX

\documentclass{article}

\begin{document}

Was justice improve age article between. No 
projection as up preference reasonably 
delightful celebrated. $E=mc^2$ Preserved and 
abilities assurance tolerably $f(x)=x^2+x$ 
breakfast use saw. And painted letters forming 
far village elderly compact. 

\end{document}

\documentclass{article}

\begin{document}

Was justice improve age article between. No 
projection as up preference reasonably 
delightful celebrated. $E=mc^2$ Preserved and 
abilities assurance tolerably $f(x)=x^2+x$ 
breakfast use saw. And painted letters forming 
far village elderly compact. 

\end{document}



Very often we don’t want inline equations 
we want them to stand on their own.



Self number equations in LaTeX,
Have a go at typing this in.

\documentclass{article}

\begin{document}

\begin{equation}
f(x) = x^2
\end{equation}

\begin{equation}
f(x) = x+x^2+x^3
\end{equation}

\end{document}

\documentclass{article}

\begin{document}

\begin{equation}
f(x) = x^2
\end{equation}

\begin{equation}
f(x) = x+x^2+x^3
\end{equation}

\end{document}



Exercise: Have a go at these

F(x) = \int^a_b \frac{1}{3}x^3F(x) = \int^a_b \frac{1}{3}x^3

\frac{1}{\sqrt{x}}\frac{1}{\sqrt{x}}

[
\begin{matrix}
1 & 0\\
0 & 1
\end{matrix}
]

[
\begin{matrix}
1 & 0\\
0 & 1
\end{matrix}
]

\left[
\begin{matrix}
1 & 0\\
0 & 1
\end{matrix}
\right]

\left[
\begin{matrix}
1 & 0\\
0 & 1
\end{matrix}
\right]

N(x) = \frac{1}{\sqrt{2\pi}}\int_{-\infty}^{x} e^{-\frac{1}{2}z^2} dz N(x) = \frac{1}{\sqrt{2\pi}}\int_{-\infty}^{x} e^{-\frac{1}{2}z^2} dz 

Hint for matrix: \usepackage{amsmath}



The output should look like this…. 
Quite nice I think :)



● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Equations in LaTeX
● Making a ToC
● References
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Making a table of contents



Adding a content page

…
…
\begin{document}

\tableofcontents
\newpage
….
….

…
…
\begin{document}

\tableofcontents
\newpage
….
….



● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Equations in LaTeX
● Making a ToC
● References
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References in LaTeX

● LaTeX stores references in a .bib file.
● This is just a plane text file.
● Each entry in the file looks like this: 

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",
}

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",
}



Making bib file in LaTeX



Saving your bib file



The interface should now look 
like this.



Add the reference

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",
}

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",
}



Using the bib file 1/2



Using the bib file 2/2

\documentclass{article}

\begin{document}

Random citation \cite{mackenzie} embeddeed in text.

\newpage

\bibliography{lesson7a1} 
\bibliographystyle{ieeetr}

\end{document}

\documentclass{article}

\begin{document}

Random citation \cite{mackenzie} embeddeed in text.

\newpage

\bibliography{lesson7a1} 
\bibliographystyle{ieeetr}

\end{document}



Getting citations from the web, all 
journals offer bib citations.



Getting citations from the web



Getting citations from the web



Turning on BibTex

Front end 
(GUI)

LaTeX

BibTeX

Back end

document



Select quick build.



Configure quick build



Select PdfLaTex+BibTex





● What is LaTeX and when would I use it.
● Your first latex document.
● Structuring your document.
● Packages explained
● Equations in LaTeX
● Making a ToC
● References

Lecture outline



● Latex is a massive and powerful package, used by 
scientists and engineers all over the world.

● Today, I have only given you a taste of what it can do.
● There are thousands of powerful packages for you to 

explore.
● My suggestion is that you spend a little time playing 

with it.
● I suggest you try to write a report in it, and see how it 

goes.

Closing remarks



Referencing objects
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