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How I use it
Examples

TEXample.net
Community — StackExchange

How will you use it?
Overleaf Template: https://fr.overleaf.com/
GERAD Template:
https://www.gerad.ca/en/publications/papers/cahiers-procedure
Symbols: http://detexify.kirelabs.org/classify.html
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The workshop

Objectives

The goal of this workshop is to deepen the scope of LATEX’s capabilities for writing documents
(assignment, internship report, letter, article, thesis, resume, ...). At the end of this workshop, students
will be able to recognize the best practices and commands to improve their document and will be able to
deepen their knowledge of the possibilities offered by LATEX. Students will also learn tips on how to be
more efficient and use the full potential of LATEX.

Sequence

This workshop will explore the various environments for writing equations (alignment, grouping, long
equations, numbering). We will also see the different ways to insert delimiters, distinguish the extensions
for composing algorithms and their proper commands. Tables will be more complex and will answer well
defined problems (text too long, automatic column width, table on several pages, text on several
columns/rows, table too wide, note under the table, web converters for Excel tables, ...). We will also see
how to create a bibliography file and insert references.
Finally, the references cited in the “References” section will be used for the purpose of demonstrating
their usefulness.
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2. Interesting packages
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–\usepackage[]{todonotes} : Allows you to insert “to do lists” and/or write comments to your
collaborators. The command: \todo{Make a cake \ldots}.

–\usepackage[nameinlink]{cleveref} : Enhances the cross-referencing features of LATEX, to
automatically determine cross-reference naming of the “label” based environment.
–\usepackage{latexdiff} : This is a Perl script for editing the differences between two LATEX files.
More information on Overleaf.
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http://muug.ca/mirror/ctan/macros/latex/contrib/todonotes/todonotes.pdf
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http://muug.ca/mirror/ctan/support/latexdiff/doc/latexdiff-man.pdf
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–\usepackage{optidef} : This library provides a standard set of environments for writing optimization
problems. It automatically aligns problems into three points with an optional fourth. In addition, it
provides an easy interface for defining optimization problems for three possible referencing situations (no
equation number, a single one for the whole problem, or sub-equations for each equation to be referenced).
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–\usepackage{minted} : This extension lets you write color source code for LATEX. It allows the use of
different styles, supports over a hundred programming languages and enables the use of “floating object”
types (positioning and referencing)
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–\usepackage[options]{natbib} : for bibliographies where you want the author’s name and year of
publication to appear in the text instead of the reference number. Even with a numerical bibliography,
natbib allows greater versatility, for example, choosing the following options [sort,numbers]

To read to maintain a good bibliographic reference :“How to not mess up your bibliographies with
Bibtex”

– \usepackage[options]{biblatex} : for bibliographies. It’s a modern program for processing
bibliographic information, offers a simple, flexible interface and separates data better than natbib. It is
more stable with regard to unicode characters, and therefore supports languages other than English
– \usepackage[options]{csquote} : to use language-specific quotation functions to enclose certain
titles in quotation marks. When writing in a language other than American English, it is strongly
recommended to adjust the form to the standards of the language used, for example when using babel

X There are many others, practically for every problematic situation in the edition.
X Warning : these are macro-commands which may conflict with one another.
X Don’t forget that with each extension, new commands must be learned.
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https://ctan.org/pkg/natbib
https://clauswilke.com/blog/2015/10/02/bibtex/#fnref2
https://clauswilke.com/blog/2015/10/02/bibtex/#fnref2
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https://ctan.org/pkg/csquotes
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Exercises – Packages

Use the document “Exercises_1” or start a document and enter the document class for an article with at least
one option. Save this document as “Exercises_1” and add the extensions below. Then follow the instructions
below

\usepackage{todonotes} : Insert two notes. Retreive the note using the “disable” option. Display the
list of notes
–\usepackage{cleveref} : Create 5 equations with labels. In a sentence, refer to equations 1, 3 and 5
–\usepackage{optidef} : Transform the equation using the mini option in the optidef package and
work on alignment
–\usepackage{latexdiff} : Prepare two versions of the same document and test with latexdiff

X Examples with equations can be found in the following document: ”Cours\ 0_GERAD_Cours-approfondissement\
0_LaTeX_Cours-approfondissement_Exercices-FR_ENG\ Exercice_Mathematiques.tex”

10 / 75
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3. Mathematics
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Mathematics with LATEX and AMS-LATEX

\usepackage{amsmath,amssymb,amsfonts}

in text mode: between \(...\) or $ …$
in display mode: between \[...\]
in display mode, numbered:
\begin{equation}
c^{2}=a^{2}+b^{2}
\label{eq:c2}
\end{equation}

c2 = a2 + b2 (1)
suppress numbering using the star form (AMS-LATEX) (impossible to reference)

makes a reference to the equation number: (\ref{etiquette}), or best practice
\eqref{etiquette} with AMS-LATEX (which automatically sets the parentheses around the
equation number.)
Note: in the following examples, the mathematics doesn’t mean anything. I’m just showing you how to present it.
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commande \tag{...} (AMS-LATEX)

a + b = c (AMS)
aa + ba ≤ ca, (2)

a1 + b2 = c3.

begin{align}
a+b & =c \tag{AMS} \label{eq:ams}\\
a^a+b^a & \leq c^a, \label{eq:2}\\
a^1+b^2 & = c^3. \nonumber
\end{align}

equations numbers → right margin → by default
equations numbers → left margin → class option \documentclass[leqno]{article}

equations are normally centered – to make them start on the left part of the page → class option
\documentclass[fleqn]{article}
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Normal text in a mathematical environment: \textrm{ ... }.
AMS-LATEX → \text{...}
which has the advantage of putting the text in the equation in the same font as the rest of the
document.
To insert text between the lines in a series of equations, while preserving alignment of the
equations → \intertext{} of the packages AMS-LATEX. \shortintertext{} creates less
vertical space between equations but you need to upload mathtools

Tool to write equations: https://www.latex4technics.com/
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Alignments

• LATEX
equation equation* one line, one equation
eqnarray eqnarray* one or many equations with two alignments

• AMS-LATEX
multline multline* one equation on many lines without alignment
gather gather* many equations without alignment
align align* many equations with alignments
split a simple alignment in an equation on many lines
gathered a “mini page” with equations without alignment
aligned a “mini page” with equations with alignement

The star form eliminates numbering, and references are impossible
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eqnarray – LATEX and AMS-LATEX

Equations on several lines, three alignments or “columns”, the first aligned to the right, the
second in the center, and the third to the left.

As with tabulars, the “&” allows you to change columns.

a + b = c, (3)
aa + ba ≤ ca, (4)

a1 + b2 + c3 + d4 = e5.

\begin{eqnarray}
a+b &= &c, \label{eq:3}\\
a^a+b^a &\leq &c^a, \label{eq:4}\\
a^1+b^2+c^3+d^4 &= &e^5. \nonumber
\end{eqnarray}

X Less and less used, because of lack of flexibility.
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align – AMS-LATEX

Equations on several lines, requiring one or more alignments. Each alignment group comprises
two columns, the first aligned to the right, the second to the left.

The “&” allows you to change columns.

a + b = c (5)
aa + ba ≤ ca, (6)

a1 + b2 + c3 + d4 = e5.

\begin{align}
a+b &=c \label{eq:5}\\
a^a+b^a &\leq c^a, \label{eq:6}\\
a^1+b^2+c^3+d^4 &=e^5. \nonumber
\end{align}

X Note that the spacing differs from eqnarray
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align – AMS-LATEX (cont.)

Equations on several lines, requiring several groups of alignments.

L1 = R1 L2 = R2 (7)
L3 + L4 = R3 + R4 L5 + L6 = R5 + R6 (8)

\begin{align}
L_1 &= R_1 & L_2 &= R_2 \label{eq:7}\\
L_3+L_4 &= R_3+R_4 & L_5+L_6 &= R_5+R_6 \label{eq:8}
\end{align}
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align – AMS-LATEX (cont.)

An other example:
a + b = c ∀x ∈ X (9)

a1 + b2 = c3 ∀y1 ∈ Y . . . (10)

\begin{align}
a+b &= c &\forall x \in X \label{eq:9}\\
a^1+b^2 &= c^3 &\forall y_1 \in Y \ldots \label{eq:10}
\end{align}

Or even better:

a + b = c ∀x ∈ X (11)

a1 + b2 = c3 ∀y1 ∈ Y . . . (12)

\begin{align}
a+b &= c &&\forall x \in X \label{eq:align11}\\
a^1+b^2 &= c^3 &&\forall y_1 \in Y \ldots \label{eq:align12}
\end{align}

X See the examples on 2_3_a_align.tex
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Exercises – Mathematics

– Add an \intertext{} and a \shortintertext{} to this equation:
\begin{align}
a+b&=c &&\forall i\leq I\tag{AMS} \label{eq:align5}
\end{align}
subject to:
\begin{align}
a^a+b^a&\leq c^a - d^g - e^4, &&\forall i\leq I \label{eq:align9}\\
a^1+b^2+c^a - d^g - e^4&= c^3.\nonumber
\end{align}

X The equation is in ”Cours\ 0_GERAD_Cours-approfondissement\ 0_LaTeX_Cours-approfondissement_Exercices-FR_ENG\
Exercice_Mathematiques.tex”

X See examples on 2_3_a_align.tex
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gather – AMS-LATEX

Environment used for several equations that don’t require any particular alignment. Each line is
centered.

(a + b)2 = a2 + 2ab + b2 (13)

(a + b)× (a − b) = a2 − b2 (14)

\begin{gather}
(a+b)^2 = a^2 + 2ab + b^2\\
(a+b) \times (a-b) = a^2 - b^2
\end{gather}
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Exercises – Mathematics

– Try rewriting the alignment of these equations using

x = x ∧ (y ∨ z) (by distributivity)
= (x ∧ y) ∨ (x ∧ z) (by condition (M))
= y ∨ z

a11x1 + a12x2 + a13x3 = y1,
a21x1 + a22x2 + a24x4 = y2,
a31x1 + a33x3 + a34x4 = y3.

X The equation is in ”Cours\ 0_GERAD_Cours-approfondissement\ 0_LaTeX_Cours-approfondissement_Exercices-FR_ENG\

Exercice_Mathematiques.tex”
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multline – AMS-LATEX

Useful for equations that don’t fit on a single line (a single number). The first line is aligned to
the left, the last line is aligned to the right, and the lines in between are centered. The star shape
form eliminates numeration.

de(t) = [A(r(t)) + L(r(t))Cy (r(t))] e(t)dt
+ K(r(t))Dy (r(t))w(t)dt + Y (r(t))e(t)dt,

+ L(r(t))By (r(t))w(t)dt + W (r(t))e(t)dt (15)

\begin{multline}
d e(t) = \left[A(r(t)) + L(r(t)) C_y(r(t)) \right] e(t) dt\\
+ K(r(t)) D_y(r(t)) w(t) dt + Y(r(t)) e(t) dt,\\
+ L(r(t)) B_y(r(t)) w(t) dt + W(r(t)) e(t) dt
\end{multline}

The command \shoveleft placed at the beginning of the line, brings this line on the left
side under the first line.
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split – AMS-LATEX

Allows alignment in a multi-line equation (a single number). It cannot be used alone; it must be
used within another mathematical environment, such as equation, align, gather, …It is ideal
for long equations.

(a + b) = 2x − 5y

= (a + b)(a2 + b2)

= a2b + 3ab2 + b3

= c2

(16)

\begin{equation}
\begin{split}
(a+b) &= 2x-5y\\
&= (a+b)(a^2+b^2)\\
&= a^2b+3ab^2+b^3\\
&= c^2
\end{split}
\end{equation}
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aligned and gathered – AMS-LATEX

These environments, like split, can’t be used on their own and can’t produce an equation
number. They act like the minipage environment.

x2 + y2 = 1

x =
√

1 − y2

and also y =
√

1 − x2

(a + b)2 = a2 + 2ab + b2

(a + b)× (a − b) = a2 − b2 (17)

\begin{equation}
\begin{aligned}
x^2 + y^2 & = 1\\
x & = \sqrt{1-y^2}\\
\text{and also } y & = \sqrt{1-x^2}
\end{aligned}
\qquad
\begin{gathered}
(a+b)^2=a^2+2ab+b^2\\
(a+b)\times (a-b)=a^2-b^2
\end{gathered}
\end{equation}
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subequations – AMS-LATEX

a + b + c + d = e (18a){
1a
β

}
f + g + h = g (18b)

\begin{subequations}
\begin{align}
a+b+c+d &= e \label{eqsub-a}\\
\biggl\{\frac{1a}{\beta} \biggr\}f+g+h &= g \label{eqsub-b}
\end{align}
\label{eqsubeq}
\end{subequations}

Note that it is possible to refer to both the total equation and the sub-equations.

X See examples in 2_3_b.tex and 2_3_c.tex
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Exercises – Mathematics
– Try rewriting the alignment of these equations using multline with and without \shoveleft:

(x1x2x3x4x5x6)
2

+ (x1x2x3x4x5 + x1x3x4x5x6 + x1x2x4x5x6 + x1x2x3x5x6)
2

+ (x1x2x3x4 + x1x2x3x5 + x1x2x4x5 + x1x3x4x5)
2

– Try rewriting the alignment of these equations using split:

Πf
s (qs , qo ) =p(

1
φM

)

(∫ qs

0
xdx +

∫ φM

qs
qs dx

)
− cs qs

+ (k − cf )
( 1

φM

)( 1
(1 − φ)M

)
(∫ qs−(y−qo )

0
(y − qo )dxdy +

∫ qs

qs−(y−qo )
(qs − x)dxdy

)

− µ

( 1
φM

)
(

∫ qo

0

∫ qs

0
(qs − x)dxdy

+

∫ (1−φ)M

qo

∫ qs−(y−qo )

0
((qs − x) − (y − qo ))dxdy)

(split)

X The equation is in ”Cours\ 0_GERAD_Cours-approfondissement\ 0_LaTeX_Cours-approfondissement_Exercices-FR_ENG\

Exercice_Mathematiques.tex” 27 / 75
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Exercises – Mathematics

– Try rewriting the alignment of these equations using aligned :

h(x) =
∫ ( f (x) + g(x)

1+ f 2(x)
+

1+ f (x)g(x)
√
1− sin x

)
dx

=

∫ 1+ f (x)
1+ g(x)

dx − 2 arctan(x − 2)

=

∫
dx

=

∫
f (x)

(19)

X The equations are in ”Cours\ 0_GERAD_Cours-approfondissement\ 0_LaTeX_Cours-approfondissement_Exercices-FR_ENG\
Exercice_Mathematiques.tex”
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Delimiters

LATEX can determine the size of the delimiters with commands \left and \right.

1 +

(
1

1 − x3

)3
1 + (

1
1 − x3 )

3

\begin{equation*}
1 + \left( \frac{1}{1-x^3} \right)^3 \qquad
1 + ( \frac{1}{1-x^3} )^3
\end{equation*}
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Note that you must close each opening delimiter (\left) with a closing delimiter (\right) on each line, or use
an invisible delimiter (\right.).

(a + b)3 =
[
(a + b)(a + b)2

+
n∑

n+1
+(a + b)(a2 + 2ab2

b)


= a33a2b + 3ab2 + b3

\begin{equation*}
\begin{split}
(a+b)^3 =\quad & \left[(a+b) (a+b)^2 \right.\\
& \left. \sum^n_{n+1}+(a+b)(a^2+2ab_b^2)\right]\\
=\quad & a^3_3a^2b+3ab^2+b^3\\
\end{split}
\end{equation*}
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In this case it is necessary to indicate the size of the delimiters.

(a + b)3 =

[
(a + b)(a + b)2

n∑
n+1

+(a + b)(a2 + 2ab2
b)

]
= a33a2b + 3ab2 + b3

\begin{equation*}
\begin{split}
((a+b)^3 =\quad & \bigg[(a+b) (a+b)^2 \\
& \sum^n_{n+1}+(a+b)(a^2+2ab_b^2)\bigg]\\
=\quad & a^3_3a^2b+3ab^2+b^3\\
\end{split}
\end{equation*}

(((( }}}} ∥∥∥∥∥∥∥∥∥
∥∥∥∥∥

\big( \Big( \bigg( \Bigg(
\big\} \Big\} \bigg\} \Bigg\}
\big\| \Big\| \bigg\| \Bigg\|
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cases – AMS-LATEX

|x | =


−x if x < 0
0 if x = 0
x if x > 0.

(20)

|x | =

 −x if x < 0
0 if x = 0
x if x > 0.

(21)

\begin{equation}
|x| = \begin{cases}
-x & \text{if $x<0$}\\
0 & \text{if $x=0$}\\
x & \text{if $x>0.$}
\end{cases} \label{eqcases}
\end{equation}

\begin{equation}
|x| = \left\{ \begin{array}{ll}
-x & \text{if $x<0$}\\
0 & \text{if $x=0$}\\
x & \text{if $x>0.$}
\end{array}\right. \label{eqcases2}
\end{equation}
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matrix– AMS-LATEX
In the matrix environment you don’t need to specify the number of columns; the default values allows up to 10
centralized columns. If you need more than 10 columns, you need to adjust the counter MaxMatrixCols in the
preamble, with the command \setcounter{MaxMatrixCols}{20}.

0 1
1 0

(
0 −i
i 0

)
[
0 −1
1 0

] {
1 0
0 −1

}
∣∣∣∣a b
c d

∣∣∣∣ ∥∥∥∥ i 0
0 −i

∥∥∥∥
\begin{matrix} 0 & 1 \\ 1 & 0 \end{matrix}
\begin{pmatrix} 0 & -i \\ i & 0 \end{pmatrix}
\begin{bmatrix} 0 & -1 \\ 1 & 0 \end{bmatrix}
\begin{Bmatrix} 1 & 0 \\ 0 & -1 \end{Bmatrix}
\begin{vmatrix} a & b \\ c & d \end{vmatrix}
\begin{Vmatrix} i & 0 \\ 0 & -i \end{Vmatrix}

X You could also use the matrix environment with delimiters.
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There is also the environment begin{smallmatrix} ... \end{smallmatrix} environment for smaller matrices
(to be placed in text, for example). (

a + b + c uv
a + b c + d

)
( a+b+c uv

a+b c+d
)

$\begin{pmatrix}
a + b + c & uv\\
a + b & c + d
\end{pmatrix}$

$\big(
\begin{smallmatrix}
a + b + c & uv \\
a + b & c + d
\end{smallmatrix}
\big)$

X Note that we need to write the delimiters.
X See examples in 2_3_d.
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4. Algorithms
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LATEX has several packages for composing algorithms in the form of “pseudocode”.
These provide stylistic improvements over a uniform style, so that constructs such as
loops or conditions are visually separated. The pseudocode is generally placed in an
“algorithm” environment.

To compose real code written in a programming language, use the extension
listings or minted.
Complete documentation on the various extensions is available on the website
www.ctan.org.

36 / 75
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Packages

\usepackage{algorithm}: Floating environment for an algorithm. Works with algorithmic
and algorithmicx.
– \usepackage{pseudocode}: Simple environment for writing an algorithm.
– \usepackage{algpseudocodex}: A more advanced environment for writing algorithms. It’s
based on algpseudocode from the algorithmicx package, uses the same syntax, but adds
many new features and enhancements.
– \usepackage{algorithm2e}: Third development environment for writing an algorithm. This
is a floating environment in itself. It will not work if \usepackage{algorithm} is also in the
preambule.
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pseudocode

creation of a simple algorithm where pre-defined commands are limited (braces, fixed font size,
etc.). A few possible modifications, such as numbering and adding boxes
creates space to add a title
numerotation registers automatically without being in the environment algorithm

\usepackage{pseudocode} and \usepackage{fancybox}

simple vocabulary
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pseudocode–list of useful commands
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algpseudocodex

multiple preset commands
greater flexibility to change command values (\algrenewcommand\keyword{new name})
flexibility to change parameter values
ability to draw boxes around multiple lines of code or around a string on a single line of code
adds vertical lines for blocks
\usepackage{algorithm} is necessary to create a floating environment
\usepackage{algpseudocodex}

simple vocabulary
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algorithm2e

multiple predefined commands, including several for managing comments
lines of commands must finish with “;”
maximum flexibility to define commandes
title and labels must be located just before the \end{algorithm}

\usepackage{algorithm2e}

specific and less natural vocabulary
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5. Tables
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Tabular
\begin{tabular}{description of the table}
description of the table
\end{tabular}

description of the table:
l column with text aligned to the left
r column with text aligned to the right
c column with text centered
p{largeur} column with right-justified text on several lines
| vertical lines of the table

in the table:
& jumps to the next column
\\ jumps to the next line
\hline insert an horizontal line
\cline{x-y} insert an horizontal line between column x and

column y
Which tabular packages do which tasks and which packages conflict?
https://tex.stackexchange.com/questions/12672/which-tabular-packages-do-which-tasks- and-which-packages-conflict
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booktabs

Title 1 Title 2

a b c d e

000 001 002 003 004
000a 001a 002a 003a 004a
000ab 001ab 002ab 003ab 004ab

\begin{tabular}{lccrr}
\toprule
& \multicolumn{2}{c}{Title 1}
& \multicolumn{2}{c}{Title 2} \\
\cmidrule(r){2-3} \cmidrule(r){4-5}
\multicolumn{1}{c}{\bfseries a}
& {\bfseries b} & {\bfseries c}
& \multicolumn{1}{c}{\bfseries d}
& \multicolumn{1}{c}{\bfseries e}\\
\midrule
000 & 001 & 002 & 003 & 004 \\
000a & 001a & 002a & 003a & 004a \\
000ab & 001ab & 002ab & 003ab
& 004ab \\
\bottomrule
\end{tabular}

Package booktabs

Commandes : \toprule, \midrule, \cmidrule{x-y} \bottomrule
Note the optional argument to the \cmidrule command in brackets indicating which side of the
line is to be shortened, \cmidrule(l,r,lr,l{5pt},r{10pt}){x-y}
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Example of a multi-column centralized title with multicolumn
Example of a note under the table with multicolumn

The numbers
7C0 hexadecimal
3700 octal

11111000000 binary
1984 decimal

NOTE: These numbers are the outcome of
chance. These numbers are the outcome of
chance.

\begin{tabular}{|r|l|}
\hline
\multicolumn{2}{|c|}{\bfseries The numbers}\\
\hline
7C0 & hexadecimal \\
3700 & octal \\
11111000000 & binary \\
\hline \hline
1984 & decimal \\
\hline
\multicolumn{2}{p{4cm}}{\tiny
NOTE: These numbers are the outcome
of chance. These numbers are the
outcome of chance.}
\end{tabular}

No package to include
Command : \multicolumn{nb_columns}{alignment}{content}
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Example of a note under the table with tablenotes

Table 1: Title of the table

Calls

M ≤ −0.2 −0.2 < M ≤ 0

Average IV(%) 17.90 15.23
Standard deviation IV(%) 7.19 5.46
Number of contracts 274,252 774,321

τ ≤ 30 30 < τ ≤ 90

Average IV(%) 24.68 23.93
Standard deviation IV(%) 13.08 11.27
Number of contracts 277,521 1,008,508

a This is a very long table note This is a very long table note
This is a very long table note This is a very long table note
b This is another table note

\begin{table}[h]
\caption{Title of the table}\label{tab:1}
\setlength\tabcolsep{3pt}
\begin{threeparttable}
\begin{tabular}{l*{2}{c}}
\toprule
& \multicolumn{2}{c}{Calls} \\
\cmidrule(lr){2-3}
& $M\leq-0.2$ & $-0.2<M\leq0$ \\
\addlinespace
Average IV(\%) &17.90& 15.23 \\
Standard deviation IV(\%)&7.19& 5.46 \\
Number of contracts &274,252& 774,321 \\[0.35cm]
& $\tau\leq 30$ & $ 30< \tau $ $\leq 90$ \\
\addlinespace[0.35cm]
Average IV(\%) &24.68& 23.93 \\
Standard deviation IV(\%)&13.08& 11.27 \\
Number of contracts &277,521& 1,008,508 \\
\bottomrule
\end{tabular}
\begin{tablenotes}[flushleft]
\item[a] This is a very long table note This is a very long table note This is
a very long table note This is a very long table note This is a very
long table note This is a very long table note
\item[b] This is another table note
\end{tablenotes}
\end{threeparttable}
\end{table}

Package \usepackage[option]{threeparttable}
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Beware of overly long text in a multicolumn

Overly long long text
a b c d

000 001 002 003
000a 001a 002a 003a
000b 001b 002b 003b

\begin{tabular}{lccr}
\hline
& \multicolumn{2}{c}{Overly long long text} &\\
\cline{2-3}
\multicolumn{1}{c}{\bfseries a}
& {\bfseries b} & {\bfseries c}
& \multicolumn{1}{c}{\bfseries d}\\
\hline
000 & 001 & 002 & 003\\
000a & 001a & 002a & 003a\\
000b & 001b & 002b & 003b\\
\hline
\end{tabular}

47 / 75



The power of LATEX Interesting packages Mathematics Algorithms Tables Bibliography Frequently asked questions

Possible corrections of overly long text in a multicolumn

Overly long
long title

a b c d
000 001 002 003
000a 001a 002a 003a
000b 001b 002b 003b

\begin{tabular}{lccr}
\hline
& \multicolumn{2}{c}{Overly long}& \\
& \multicolumn{2}{c}{long title} &\\
\cline{2-3}
\multicolumn{1}{c}{\bfseries a}
& {\bfseries b} & {\bfseries c}
& \multicolumn{1}{c}{\bfseries d}\\
\hline
000 & 001 & 002 & 003\\
000a & 001a & 002a & 003a\\
000b & 001b & 002b & 003b\\
\hline
\end{tabular}
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Possible corrections of overly long text in a multicolumn

Overly long
long text

a b c d
000 001 002 003
000a 001a 002a 003a
000b 001b 002b 003b

\begin{tabular}{lccr}
\hline
& \multicolumn{2}{C{.34\linewidth}}
{Overly long long text}& \\
...
\hline
\end{tabular}

Tip for aligning columns differently with the array extension. Commands to put in the preamble:
\newcolumntype{L}[1]{>{\raggedright\arraybackslash}p{#1}}
\newcolumntype{C}[1]{>{\centering\arraybackslash}p{#1}}
\newcolumntype{R}[1]{>{\raggedleft\arraybackslash}p{#1}}
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Table larger than the text

Title on two columns
a b c d e

000 001 002 003 004
000a 001a 002a 003a 004a
000ab 001ab 002ab 003ab 004ab

Normal text after the table. The ta-
ble should not overlap into the right
margin.

\begin{tabular}{lccrr}
\hline
& \multicolumn{2}{c}{Title on two columns}} &&\\
\cline{2-3}
\multicolumn{1}{c}{\bfseries a}
& {\bfseries b} & {\bfseries c}
& \multicolumn{1}{c}{\bfseries d}
& \multicolumn{1}{c}{\bfseries e}\\
\hline
000 & 001 & 002 & 003 & 004 \\
000a & 001a & 002a & 003a & 004a \\
000ab & 001ab & 002ab & 003ab
& 004ab \\
\hline
\end{tabular}

\medskip
Normal text after the table. The table
should not overlap into the right margin.
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Correction of column spacing to reduce table width

Title on two columns
a b c d e

000 001 002 003 004
000a 001a 002a 003a 004a
000ab 001ab 002ab 003ab 004ab

Normal text after the table. The table do not
overlap anymore into the right margin.

{\setlength{\tabcolsep}{3pt}
\begin{tabular}{lccrr}
\hline
& \multicolumn{2}{c}{Title on two columns} &&\\
\cline{2-3}
\multicolumn{1}{c}{\bfseries a}
& {\bfseries b} & {\bfseries c}
& \multicolumn{1}{c}{\bfseries d}
& \multicolumn{1}{c}{\bfseries e}\\
\hline
000 & 001 & 002 & 003 & 004 \\
000a & 001a & 002a & 003a & 004a \\
000ab & 001ab & 002ab & 003ab
& 004ab \\
\hline
\end{tabular}}

\medskip
Normal text after the table. The table
do not overlap anymore into the right
margin.

51 / 75



The power of LATEX Interesting packages Mathematics Algorithms Tables Bibliography Frequently asked questions

Define full-line formatting style

Title on two columns
a b c d e
000 001 002 003 004
000a 001a 002a 003a 004a
000ab 001ab 002ab 003ab 004ab

\begin{NiceTabular}{>{\bfseries}lccrr}
\hline
& \multicolumn{2}{c}{Title on two columns} &&\\
\cline{2-3}
\RowStyle{\bfseries} a & b & c & d & e\\
\hline
000 & 001 & 002 & 003 & 004 \\
000a & 001a & 002a & 003a & 004a \\
000ab & 001ab & 002ab & 003ab & 004ab \\
\hline
\end{NiceTabular}

The NiceTabular environment of the nicematrix package has a RowStyle command that lets you specify instructions for an entire line
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multirow

Semester Months Days
October 31

Fall November 30
Décember 31

Winter

January 31
February 28
March 31
April 30

\begin{tabular}{llc}
\hline
Semester & Months & Days\\
\hline
& October & 31\\
Fall & November & 30 \\
& D\'ecember & 31\\
\hline
\multirow{4}{*}{Winter} & January & 31\\
& February & 28 \\
& March & 31 \\
& April & 30\\
\hline
\end{tabular}

Package multirow

Command : \multirow{nb_row}{length}{content}
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Tabularx

One and two Three Four
One The

width
of this
column
depends
on the
width of
the table

Three Column
four also
depends
on the
width of
the table

Text on the width of the 4 columns
The
next line
starts
here

Note
that the
text is
justified

\begin{tabularx}{4.4cm}{|c|X|c|X|}
\hline
\multicolumn{2}{|c|}{One and two}
& Three & Four\\
\hline
One & The width of this column depends on the width of the table
& Three & Column four also depends on the width of the table\\
\hline
\multicolumn{4}{l}{Text on the width of the 4 columns}\\
\hline
& The next line starts here & & Note that the text is justified\\
\hline
\end{tabularx}

Package tabularx

Note the addition of a table width argument
Column width “X” automatically calculated by LATEX
Same thing as p{width} in a standard tabular, but we don’t have to calculate the column width; LATEX
distributes the empty space between the X

X See exercises 2_5_tabularx.
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Longtable

For tables longer than one page:
Package longtable

Command: \begin{longtable}[c]{lcr} ... \end{longtable}

Note the addition of an argument in square brackets: the position of the table in the page – c for
centered, l for the left margin and r for the right margin
Replaces the environment table (which it automatically increments), can be numbered,
reference possible, and appears in the list of tables
Use the \newpage command to force a page break at the desired position within the table
Note that the \caption{...} must be followed by \\ to appear

X Note that the table counter is automatically incremented, even if you don’t add a caption to your longtable environment. Don’t forget
to correct the table counter before the next environment (\setcounter{table}{4}).
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%tab3
\begin{longtable}[c]{*{4}{c}}
\caption{Exemple de longtable avec titre de colonnes se répétant
à chaque page}\label{tab:exemple}\\
\toprule
Titre 1\`ere colonne & Titre 2e colonne & Titre 3e colonne & Titre 4e colonne\\
\midrule
%
\endfirsthead
%
\multicolumn{4}{l}{\emph{Table~\ref{tab:exemple} \ldots\ suite}}\\*[10pt]
\midrule
Titre 1ere colonne & Titre 2e colonne & Titre 3e colonne & Titre 4e colonne\\
\midrule
\endhead
\midrule \multicolumn{4}{r}{\emph{Suite \`a la page suivante \ldots}}
\endfoot
\endlastfoot
texte colonne 1 & texte colonne 2
& texte colonne 3 & texte colonne 4 \\
%
... reste du texte ... &... reste du texte ...
&... reste du texte ...&... reste du texte ... \\
%
... reste du texte ... &&& \\
... reste du texte ... &&& \\
... reste du texte ... &&& \\
... reste du texte ... &&& \\
\bottomrule
\end{longtable}
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Magical tabular using csvsimple
Needs the package csvsimple-l3
Can be combined with extensions booktabs and longtable
Basic command : \csvautotabular{mydata.csv} or \csvautobooktabular{mydata.csv}
Informations and usage https://ctan.org/pkg/csvsimple
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Table and figure using pgfplot
Requires the extensions pgfplots, pgfplotstable and array
pgfplotstable is a code generator that generates a \begin {tabular} ... \end {tabular} with data extracted from an external file. To
customize and standardize tables or automatically format numerical data
If you use Excel, convert your data into a .txt file. Choose the save option: Text(separator:tab)(*.txt)
Then use pgfplots to generate the layout and pgfplotstable to generate the table, both reading the data files

\documentclass{article}

\usepackage{pgfplots}
\usepackage{pgfplotstable}
\usepackage{booktabs}
\usepackage{array}
\usepackage{colortbl}

\pgfplotstableset{% global configuration, for example in the preamble
every head row/.style={before row=\toprule,after row=\midrule},
every last row/.style={after row=\bottomrule},
fixed,precision=2,
}

\begin{document}
\pgfplotstabletypeset[
columns/freq/.style={column name=Frequency (Hz)},
columns/conc/.style={column name=Concrete},
columns/lino/.style={column name=Linoleum},
]{2020-02-01.txt}
\end{document}
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Will give

This example is taken from:
https://tex.stackexchange.com/questions/152027/plot-data-from-a-latex-table
Documentation pgfplottable to personalize your tables
http:
//ctan.mirror.globo.tech/graphics/pgf/contrib/pgfplots/doc/pgfplotstable.pdf
Overleaf’s example of a more general usage of pgfplots
https://www.overleaf.com/learn/latex/Pgfplots_package

X Note that columns are centered by default.
X Knowing the kpgf keys pgfkeys helps you code your desires!
X See exercises 2_5_pgfplots. 60 / 75
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Table created using a web converter

https://tableconvert.com/csv-to-latex
\begin{table}[!ht]
\centering
\begin{tabular}{|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l|}
\hline
conferencier\_nom & conferencier\_prenom & conferencier\_institution & conferencier\_pays & titre & type\_activite & serie\_activite & statut & date\_debut & date\_fin & responsable & organisme\_associe\_1 & organisme\_associe\_2 & organisme\_associe\_3 & organisme\_associe\_4 & organisme\_associe\_5 & organisme\_associe\_6 & organisme\_associe\_7 & Axe 1 : Valorisation des données pour la prise de décision & Axe 2 : Aide à la décision prise dans les systèmes complexes & Axe 3 : Aide à la décision prise sous incertitude & Axe 4 : Aide à la décision prise en temps réel & Économie et finance & Énergie, environnement, ressources naturelles & Infrastructures intelligentes (télécommunications, transport public, villes intelligentes) & Ingénierie (conception en ingénierie, conception numérique) & Logistique intelligente (conception d?horaires, chaînes d?approvisionnement, logistique, systèmes manufacturiers) & Marketing (intelligence d?affaires, gestion des revenus, systèmes de recommandation) & Santé \\ \hline
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 4 & atelier & Atelier & confirmée & 2022-
04-01 10:30 & 2022-04-01 12:30 & Santa Gonzalez, R. & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ~ \\ \hline
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 3 & atelier & Atelier & confirmée & 2022-
03-28 10:30 & 2022-03-28 12:30 & Santa Gonzalez, R. & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ~ \\ \hline
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 2 & atelier & Atelier & confirmée & 2022-
03-25 10:30 & 2022-03-25 12:30 & Santa Gonzalez, R. & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ~ \\ \hline
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 1 & atelier & Atelier & confirmée & 2022-
03-21 10:30 & 2022-03-21 12:30 & Santa Gonzalez, R. & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; & ; \\ \hline
\end{tabular}
\end{table}

X To make the table more attractive and flexible, use the formula \begin{tabular}{*{n}{columns style}}. In this example : {*{29}{l}}.
X Change the first \hline for \toprule. Change the last \hline for \bottomrule. Change the first \hline after column headings with
\midrule. Do a search to replace all the \hline with nothing (%\hline )and your table will look much nicer... All that’s left to do is modify
the columns titles.
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https://www.tablesgenerator.com/
% Please add the following required packages to your document preamble:
% \usepackage{booktabs}
% \usepackage{graphicx}
% \usepackage{lscape}
\begin{landscape}
\begin{table}[]
\caption{} \label{tab:my-table}
\resizebox{\textwidth}{!}{%
\begin{tabular}{@{}lllllllllllllllllllllllllllll@{}}
\toprule
conferencier_nom & conferencier_prenom & conferencier_institution & conferencier_pays & titre & type_activite & serie_activite & statut & date_debut & date_fin & responsable & organisme_associe_1 & organisme_associe_2 & organisme_associe_3 & organisme_associe_4 & organisme_associe_5 & organisme_associe_6 & organisme_associe_7 & Axe 1 : Valorisation des données pour la prise de décision & Axe 2 : Aide à la décision prise dans les systèmes complexes & Axe 3 : Aide à la décision prise sous incertitude & Axe 4 : Aide à la décision prise en temps réel & Économie et finance & Énergie, environnement, ressources naturelles & Infrastructures intelligentes (télécommunications, transport public, villes intelligentes) & Ingénierie (conception en ingénierie, conception numérique) & Logistique intelligente (conception d?horaires, chaînes d?approvisionnement, logistique, systèmes manufacturiers) & Marketing (intelligence d?affaires, gestion des revenus, systèmes de recommandation) & Santé \\ \midrule
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 4 & atelier & Atelier & confirmée & 2022-
04-01 10:30 & 2022-04-01 12:30 & Santa Gonzalez, R. & & & & & & & & & & & & & & & & & & \\
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 3 & atelier & Atelier & confirmée & 2022-
03-28 10:30 & 2022-03-28 12:30 & Santa Gonzalez, R. & & & & & & & & & & & & & & & & & & \\
Attila & Öykü & Université du Québec à Montréal & Canada & Python Workshop Season 2 - part 2 & atelier & Atelier & confirmée & 2022-
03-25 10:30 & 2022-03-25 12:30 & Santa Gonzalez, R. & & & & & & & & & & & & & & & & & & \\ \bottomrule
\end{tabular}%
}
\end{table}
\end{landscape}

X To make the table more attractive and flexible, use the formula \begin{tabular}{*{n}{columns style}}. In this example : {*{29}{l}}.
X from the online tool, select the booktabs style instead of the by default.
X Several options are available. For example, the position of the \caption{} and the \label{tab:my-table}. In the various options you
can resize the table to the width of the text or column, rotate the table in landscape mode and add the longtable environment. But don’t
forget to add extensions in the document preamble.
X Beware of using \resizebox{\textwidth}{!}{%.
X All that’s left to do is to modify the columns titles.
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6. Bibliography

63 / 75



The power of LATEX Interesting packages Mathematics Algorithms Tables Bibliography Frequently asked questions

Creating and inserting1

Creating a bibliography and inserting it into a document is summarized in the following steps:

1 Create the bibliographic database in BibTeX format and save it in a file with the extension .bib

Export bibtex citations from:
Google Scholar
The publication website

Reference managers (Mendeley, Zotero) can build it for you
2 Insert in the preamble one of the two packages used for producing bibliographies: natbib or biblatex

3 Enter the bibliography style used:
With natbib (in the preambule or before the bibliography):\bibliographystyle{style.bst}
With biblatex (only in the preambule):
\usepackage[
backend=biber,
style=stylename,
]{biblatex}

\addbibresource{bibfile}

1This section contains material from Cherkesly et al. (2023), p.22 and 25
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With natbib

1 Insert a citation in the document
Regular : \cite{...}
Parenthesis : \citep{...}
Brace with prefix/suffix \citep[prefix][suffix]{...}

Prefix and/or suffix can be empty (but brackets are necessary)
Several citations at once \cite{label1, label2, ...} or \citep{...}

2 To add the bibliography at the exact place where it should appear:
\bibliography{biblio1.bib;biblio2;chemin/biblio3}

3 Compile the file
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With biblatex

1 Insert a citation in the document
Regular : \cite{...}
Parenthesis : \parencite{...}
Parenthesis arount the year : \texcite{...}
Brace with prefix/suffix \cite[prefix][suffix]{...} ou \parencite[prefix][suffix]{...}

Prefix and/or suffix can be empty (but brackets are necessary)
Many citations \cite{label1, label2, ...} or \parencite{label1, label2, ...}

2 To add the bibliography at the exact place where it should appear: \printbibliography
3 Compile the file

X Biblatex Cheat Sheet
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Natbib’s package options2

Author-year, e.g., Quesnel (2023) : \usepackage[authoryear]{natbib}
Numbered citations, e.g., [24] : \usepackage[sort,numbers]{natbib}

X natbib reference sheet: https://gking.harvard.edu/files/natnotes2.pdf

2This section contains materials from Cherkesly et al. (2023), p.26
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The .bib file3

Contains all bibliographical informations
The required fields depend on the publication type
The citations keys must be unique
The general form of an entry in a .bib file is:

@entry_type{citation_key, required_field [, optional_field]}

The syntax of the entries:
@article, @book, @booklet, @electronic, @inbook, @incollection,
@inproceedings, @proceedings, @manual, @mastersthesis, @patent,
@periodical, @phdthesis, @standard, @techreport, @unpublished,
et @misc

X Natbib will work even if some fields are missing
X When you import BibTeX references, check them as you go to unify your .bib file

3This section contains material from Cherkesly et al. (2023), p.22
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The .bst file4

Takes care of citation and bibliography formatting
Overleaf has several predefined styles. See
https://www.overleaf.com/learn/latex/Natbib_bibliography_styles

Some publications use a custom .bst file (you can download it)
X See examples in 2_6_bibliographie.tex

4This page includes materials from Cherkesly et al. (2023), p.26
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The .bib and .bbl files

https://tex.stackexchange.com/questions/302916/difference-between-a-bib-and-bbl-file-for-latex

\begin{thebibliography}{99}

\bibitem{AuDeLe07}
C.~Audet, J.E.~{Dennis,~Jr.}, and S.~{Le~Digabel}.
\newblock {{Parallel space decomposition of the MADS algorithm}}.
\newblock {SIAM Journal on Optimization}, 19(3):1150--1170, 2008.

\bibitem{AuHa2017}
C.~Audet and W.~Hare.
\newblock {{Derivative-Free and Blackbox Optimization}}.
\newblock Springer Series in Operations Research and Financial
Engineering. Springer International Publishing, 2017.

\end{thebibliography}
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7. Frequently asked questions
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Double-spaced or single-spaced and half-spaced text:
\baselineskip
Line spacing is usually 2.5 pt higher than the font used. For example, for an 11 pt font, the line
spacing is approximately 13.5 pt. For text with one and a half line spacing, we use a baselineskip
of around 18 pt; for double-spaced text, about 24 pt. The command is placed after the
\begin{document} and looks like that: \baselineskip=13.5pt. This command affects only the
text.
\usepackage{setspace}
Robust, it affects the entire document. We use a “multiplier” of the normal line spacing.
begin{spacing}{1.2} ... \end{spacing} gives 1.2 times the normal line spacing. You can also
use the following commands: \singlespace, \onehalfspace or \doublespace.

Indent the first paragraph, use this command \setlength{\parindent}{15pt} in the
preambule. For a document where you don’t want indentation, simply set it to 0pt.
To insert a line that would otherwise have appeared on another page (to cheat a little), use
\enlargethispage{1\baselineskip} in the page you want it.
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To force a page number, use the command \setcounter{page}{17}.
This is the same command for forcing the number of all counters
(equation, enumerate, figure, table, algorithm, ...).
In the appendix section, you can change the type of numbering to mark the difference
\setcounter{figure}{0} \renewcommand{\thefigure}{A.\arabic{figure}},
\setcounter{table}{0} \renewcommand{\thetable}{A.\arabic{table}},
\setcounter{equation}{0} \renewcommand{\theequation}{A.\arabic{equation}},...

How to draw with LATEX? Answer : with the extensions pgf and tikz

A very minimal introduction to TikZ, Jacques Crémer, Toulouse School of Economics, March 11,
2017, 24 pages. http://cremeronline.com/LaTeX/minimaltikz.pdf
TikZ pour l’impatient, Gérard Tisseau et Jacques Duma, 11 février 2017, 166 pages.
http://math.et.info.free.fr/TikZ/bdd/TikZ-Impatient.pdf
Introduction à TikZ, Luciano costa, Lucie Desfontaines, Karine Hébert et Frédéric Quesnels,
GERAD, 2022, 89 pages. https://www.gerad.ca/aide/latex/tikz/
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Conclusion

Outlook
Questions
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