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Problem

 While studying for my Master Degree at Laval University from 1988 to 1990, I had to 
write a thesis.

 The word processing software of the time, and probably most current modern 
word processor, were not able to do the following:

 Display numbered complex mathematical equations which can be easily referenced in 
the text.

 Display table with text, image, and equations which can be easily referenced in the 
text and automatically positioned in the document.

 Display image (graphic) which can be easily referenced in the text and automatically 
positioned in the document.

 Format bibliography items based on the type of reference (e.g., book, article, etc.) 
which can be easily referenced in the text.

 So, I was looking for another solution.

 A colleague suggested that I look at LaTeX.
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Why LaTeX?

 Word processing and typesetting are two different things. 

 LaTeX is far superior to setting large documents, which is what it was 

designed for:

 You can write something up in LaTeX and hand it to a book publisher or a 

magazine publisher and with minimum effort they can publish it. 

 It was written to deal with the deficiencies of digital typesetting software of the 

time and has become the de facto standard for setting publications in math, 

computer science, physics and some other fields.

 The big advantage is that you can focus on the content and not worry about 

the layout or formating. 

 By default, LaTeX will generally do an excellent job of handling the layout 

details for you.
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LaTeX Versus TeX
 TeX is a typesetting program which was 

designed and written by computer scientist 

and Stanford University professor Donald Knuth 

and first released in 1978.

 LaTeX is a set of commands with specific 

programmed behaviour which are, ultimately, 

constructed from layers of lower-level TeX 

primitive commands. 

 LaTeX was created in the early 1980s by Leslie 

Lamport.

 Over the years, many packages were created 

that provide additional options or functionality:

 Define the acronym once, and LaTex will 

expand it on first use, regardless if you move text 

around.

 Long table that can span many pages
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Example of LaTeX commands

 General format for a command is 
\command[option]{argument}

 \documentclass[option]{argument}

 Document:

 \begin{document}

 \end{document} 

 \include{filename}

 Title:

 \title{title text}

 \author{author text} 

 \date{date text} 

 \maketitle

 Contents and lists:

 \tableofcontents

 \listoffigures

 \listoftables

 Sections and hierarchy:

 \part{part name}

 \chapter{chapter name}

 \section{section name}

 \subsection{subsection name}

 \subsubsection{subsubsection name}

 \paragraph{paragraph name}

 \subparagraph{subparagraph name}
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Example of Commands - Continued

 Cross-Reference:

 \label{labelname}

 \ref{labelname}

 LaTex will make sure that the object with 
the labelname will be after the ref or on the 
same page.

 Mathematics equations:

 \begin{equation}

     \frac{\partial^2 \theta}{\partial s^2} = 
s f_g\cos(\theta) + 
sf_x\cos(\phi)\sin(\theta). 

   \label{labelname}

 \end{equation}

 Figures:

 \begin{figure}

   \includegraphics[options]{filename}

   \caption{figure caption}

   \label{labelname}

 \end{figure}

 Tables:

 \begin{table}

     \begin{tabular}

     \end{tabular}

   \caption{Table caption}

   \label{labelname}

 \end{table}
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Bibliography data

 The .bib file data:

 @book{adams79,

     author    = "Douglas Adams",

     title     = "The {H}itchhiker's 

{G}uide to the {G}alaxy",

     year      = 1979,

     publisher ="Pan Books",

 }

 BibTeX will take care of the 

formatting depending if it is a 

book, an article, etc.

 Citing a reference:

 This book\cite{adams79} is 

amazing!

 \cite[p. ~45]{cite_key}

 You do not need to use all of the 

references that are in the .bib 

file(s).
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.sty file(s) 

which contain 

style (i.e. 

formatting) 

and package

.tex file(s) 

which contain 

LaTex 

commands

LaTeX

.aux file 

created 

for 

each 

.tex file

.bib file(s) for 

bibliography 

data

BibTeX
One 

.bbl file

LaTeX

One 

.pdf 

file

Inputs Files, Temporary Files and Final PDF 

file – processing is transparent to user
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The environment

 There are many implementations of Tex and Latex.

 There is a lot of documentation available with examples.

 There are spell and grammar checkers available (e.g., TexIdote)

 I use MikTex - https://miktex.org/, see screen shots on next slides.
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The creation application TeXworks 11



The resulting document 12
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Putting it altogether – output 

samples
FROM MY FRENCH M.SC. THESIS
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\maketitle



\tableofcontents

\listoffigures

\listoftables
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\chapter{Introduction}
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LaTeX has its own set of basic drawing commands to make diagram. 19
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Depending on the style 

definition, the header will 

be set to most recent 

subsection.
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Any 

Questions?
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