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TEX, Metafont et BTEX

Le computer scientist Donald
Ervin Knuth crée les langages
TEX et METAFONT et leurs
compilateurs a la fin des années
70 : deux logiciels libres, pour la
composition des textes

scientifiques.

https://fr.wikipedia.org/wiki/Donald_Knuth

Le langage TEX est enveloppé depuis 1980, par le langage IATEX de Leslie
Lamport, un systeme de composition de documents extrémement
populaire dans I'édition scientifique.


https://fr.wikipedia.org/wiki/Donald_Knuth
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The TEX book

Le langage TEX s'apparente a un langage de
bas niveau basé sur des macros. Dans un

The TEXbook

premier temps, le rendu des documents
composés en TEX a conquis les amoureux
de la typographie, en particulier les
mathématiciens qui avaient la chance
d’accéder a un systeme unix ou bien de
posseder un Macintosh.

https://ctan.org/pkg/texbook


https://ctan.org/pkg/texbook

Quelques lignes de TEX

$$

\sum_<{k=1}"{n-1} k~{s} =
\begin{cases}

\Theta( n~{s+1} ) & , s \not=-1;\\

\Theta( \log n ) , & {\rm sinon}.\\
\end{cases}

$$

n5+1), s 75 —1;

log n), sinon.

-1

o

k=1 o(
La premiere lecon sur TEX:

https://www.youtube.com /watch?v=jbrMBOF61e0


https://www.youtube.com/watch?v=jbrMBOF61e0

extrait de la page wiki ETEX

\documentclass{minimal}

\usepackage [french] {babel}

\begin{document} En 1735, Leonhard Euler résout
En~1735, Leonhard Euler résout
le \textbf{probléme de Bale}
en établissant la formule

le probleme de Bale en
établissant la formule suivante:

3 +o0o D)
suivante: i T

E 5 = —=

\ [ ~n 6

\sum_{n=1}"{+\infty}
\frac{1}{n"2}
= \frac{\pi~2}{6%}

Cependant, il ne démontrera
rigoureusement son résultat

\] qu'en 1741.

Cependant, il ne démontrera
rigoureusement son résultat qu’en~1741.
\end{document}



Apprendre BTEX?

Internet, les systemes de gestion de paquetages et la vaste communauté
des utilisateurs de IATEX font qu'il n'y a pas vraiment de raisons d’en
dire plus sur les aspects syntaxiques du langage.

https://tuteurs.ens.fr/logiciels/latex/

Programme du cours :

oct. sur les traces de |'inventeur de TEX
nov. présentation de IATEX par Gloria Faccanoni

dec. soutenance avec Valérie Gillot


https://tuteurs.ens.fr/logiciels/latex/
https://imath.univ-tln.fr/Philippe-LANGEVIN.html
https://imath.univ-tln.fr/FACCANONI-Gloria/
https://imath.univ-tln.fr/GILLOT-Valerie.html

Evaluation

exposé
Les étudiants travaillent en binéme/trinéme pour préparer une
présentation de 15 minutes.

sujets :

e présentation d'un algorithme

e exposé sur un informaticien

® exposé sur un computer scientist
e présentation d'un article

e question de recherche

e big APN problem...

o IA...
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Utilisation d’une 1A?

écrire un article de deux pages, en IATEX sur |'algorithmique, incluant
trois références bibliographiques vers deux informaticiens célebres. . .

gpt-latex-24.tex gpt-latex-24.pdf
gpt-latex-25.tex gpt-latex-25.pdf
gpt-slide-25.tex gpt-slide-25.pdf
claude-latex-26.tex  claude-latex-26.pdf

11


gpt-latex-24.tex
gpt-latex-25.tex
claude-latex-26.tex

The Art of Computer
Programming




TAOCP

NEwIY CHOATD AND REVSD
The Art of Donald Ervin Knuth est un
Computer computer scientist : informaticien,
Programming mathématicien parmi les plus
ookl Ahatione influents en algorithmique.

Third Edition

DONALD E. KNUTH

https://fr.wikipedia.org/wiki/The_Art_of_Computer_Programming

La théorie des compilateurs prend son essor aux cours des années 50,
D-E-K est un des experts domaine (analyseur LR(k)), il entreprend la
rédaction d'un ouvrage sur la conception des compilateurs en 1962.

https://fr.wikipedia.org/wiki/Analyseur_LR

https://fr.wikipedia.org/wiki/Prixi_Grace-Murray-Hopper 12


https://fr.wikipedia.org/wiki/The_Art_of_Computer_Programming
https://fr.wikipedia.org/wiki/Analyseur_LR
https://fr.wikipedia.org/wiki/Prix_Grace-Murray-Hopper

Qualité typographique

La qualité typographique de la premiere édition du volume 1 n’étant pas
au rendez-vous, Knuth enreprend la création de TEX et METAFONT pour
les éditions a suivre. . .

In addition to the exercises that appear in this book, then, student assignments might consist of writing
occasional programs, as well as delivering reports in class on assigned readings. The latter might be found
among the references cited in the bibliographies in each chapter.

I am indebted first of all to the students on whom I worked out these ideas, and second to a num-
ber of colleagues for their helpful advice and friendly criticism. Among the latter T will mention Richard
Brualdi, Daniel Kleitman, Albert Nijenhuis, Robert Tarjan and Alan Tucker. For the no-doubt-numerous
shortcomings that remain, I accept full responsibility.

This book was typeset in TEX. To the extent that it's a delight to look at, thank TgX. For the deficiencies
in its appearance, thank my limitations as a typesetter. It was, however, a pleasure for me to have had the
chance to typeset my own book. My thanks to the Computer Science department of the University of
Pennsylvania, and particularly to Aravind Joshi, for generously allowing me the use of TEX facilities.

Herbert S. Wilf

[ algorithm and complexity |

https://www2.math.upenn.edu/ wilf/AlgoComp.pdf »


https://www2.math.upenn.edu/~wilf/AlgoComp.pdf

caractérisitiques

e largeur

e profondeur

e précision, rigueur
e perfection

e histoire

e humour

https://mathshistory.st-andrews.ac.uk/Biographies/Knuth/
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https://mathshistory.st-andrews.ac.uk/Biographies/Knuth/

L’art de la programmation

The Art of Computer Programming (TAOCP) est une série de livres en
plusieurs volumes sur la programmation informatique, écrits par Donald
Knuth :

Volume 1, Fundamental Algorithms (troisieme édition 1997) ;

Volume 2, Seminumerical Algorithms (troisiéme édition 1997) ;

Volume 3, Sorting and Searching (seconde édition, 1998) ;
e Volume 4A, Combinatorial Algorithms, Part 1 (2011) ;
Volume 4B, Combinatorial Algorithms, Part 2 (2022).

https:/ /www-cs-faculty.stanford.edu/ knuth /taocp.html

En 2022, sur les sept volumes initialement prévus, seuls I'entiereté des
trois premiers volumes et les deux premiers tomes du quatrieme volume
ont été publiés. Le reste est en cours de rédaction ou en relecture.

15


https://www-cs-faculty.stanford.edu/~knuth/taocp.html

volume 1 : 1.1 ALGORITHMS (basic concept)

THE NOTION of an algorithm is basic to all of computer programming, so we
should begin with a careful analysis of this concept.

The word “algorithm” itself is quite interesting; at first glance it may look
as though someone intended to write “logarithm” but jumbled up the first four
letters. The word did not appear in Webster’s New World Dictionary as late as
1957; we find only the older form “algorism” with its ancient meaning, the process
of doing arithmetic using Arabic numerals. During the Middle Ages, abacists
computed on the abacus and algorists computed by algorism. By the time of the
Renaissance, the origin of this word was in doubt, and early linguists attempted
to guess at its derivation by making combinations like algiros [painful]+arithmos
inumber|; others said no, the word comes from “King Algor of Castile.” Finally,
historians of mathematics found the true origin of the word algorism: It comes
from the name of a famous Persian textbook author, Abu ‘Abd Allah Muhammad
ibn Musa al-Khwarizmi (c. 825) — literally, “Father of Abdullah, Mohammed,
son of Moses, native of Khwarizm.” The Aral Sea in Central Asia was once
known as Lake Khwarizm, and the Khwarizm region is located in the Amu River
basin just south of that sea. Al-Khwarizmi wrote the celebrated Arabic text
Kitab al-jabr wa'l-muqgabala (“Rules of restoring and equating”); another word,
“algebra,” stems from the title of that book, which was a systematic study of the
s on al-Khwarizmi’s life and 16

~ amem Jennall e Aa

solution of linear and quadratic equations

a S — - P = ar a o~

[For note


https://langevin.univ-tln.fr

volume 3 : (Sorting and Searching) lemme M

Refinements of straight selection. Is there any way to improve on the selection
method used in Algorithm S? For example, take the search for a maximum in
step 82; is there a substantially faster way to find a maximum? The answer to
the latter question is no!

Lemma M. FEvery algorithm for finding the maximum of n elements, based on
comparing pairs of elements, must make at least n — 1 comparisons,

Proof. If we have made less than n 1 comparisons, there will be at least
two elements which have never been found to be less than any others. There-
fore we will not know which of these two elements is larger, and we cannot have
determined the maximum. |

Thus a selection process which finds the largest element must take at least
n 1 steps; perhaps all sorting methods based on n repeated selections are
doomed to require order n*® steps? Fortunately Lemma M applies only to the
first selection step; subsequent selections can make use of previously-gained
information. For example, exercise 8 shows that a comparatively simple change
to Algorithm S cuts the average number of comparisons in half

17



volume 3 : Dodgson’s remark

*5.3.3. Minimum-Comparison Selection

A similar class of interesting problems arises when we look for best possible
procedures to select the {th largest of n elements

The history of this question goes back to Rev. C. L. Dodgson’s amusing
(though serious) essay on lawn tennis tournaments which appeared in St.
James's Gazetle, August 1, 1883, pp. 5-6. Dodgson, who is of course better
known as Lewis Carroll, was concerned about the unjust manner in which
iis tournaments. Consider, for exam-

prizes were (and still are) awarded in tenr

The % Complete Works of Lewis Carroll
Lawn Tennis Tournaments (1882)
Source: The St. James's Gazette, August 12, 1882

Lawn Tennis The Fallacies of Lawn Tennis Tournamen

To the EpiTor of the St. James's GAZETTE

Sir,—Players of Lawn Tennis, and those interested in other kinds of sport in which Tournaments occur, have no

doubt often realized the very unsatisfactory way in which the prizes are at present adjudged. | propose to deal

with the subject mathematically, and to point out, first, the extraordinary injustice of the existing laws; and

secondly, a method of adjudging the prizes which would, as | hope, really carry out the principle of detur digniori. 18


https://schnark.github.io/lewis-carroll/html/magazines/lawn-tennis-tournaments.html

La recherche

*5.3.3. Minimum-Comparison Selection
A similar class of interesting problems arises when we look for best possible
procedures to select the tth largest of n elements

The history of this question goes back to Rev. C.
(though serious) essay on lawn tennis tournaments which appeared in St
James's Gazetle, August 1, 1883, pp. 5-6. Dodgson, who is of course better
known as Lewis Carroll, was concerned about the unjust manner in which
prizes were (and still are) awarded in tennis tournaments. Consider, for exam-

[.. Dodgson’s amusing

Vi(n)=n-1
Va(n) = n =1 + [logy(n)]
Vs(n)=n—-14+ 7

https://mathscinet-ams-
org.ezproxy.math.cnrs.fr/mathscinet/article?mr=164907

19


https://mathscinet-ams-org.ezproxy.math.cnrs.fr/mathscinet/article?mr=164907
https://mathscinet-ams-org.ezproxy.math.cnrs.fr/mathscinet/article?mr=164907

S’enrichir en lisant TAOCP!

La lecture de quelques passages de Knuth

2 o a o 2
L est enrichissante au sens figuré. . . et
1 oxsl-00

8

L https://www-cs-

faculty.stanford.edu/ knuth/boss.html

pourquoi pas au sens propre !

https:/ /en.wikipedia.org/wiki/Knuth_reward_check

20
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Les travaux de Knuth
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La these de Knuth
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Organisation de la recherche
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question. . . probleme de recherche. ..

124224324+ ... +24% =702

dissection pyramidale
peut-on découper un carré 70x70 en 24 carrés de coté 1, 2,..., 24 7

https://langevin.univ-tin.fr/problemes/problemes.html

dissection d’'un rectangle
Est-il possible de disséquer un
rectangle avec plusieurs carrés
dont les surfaces sont toutes
différentes ?

30
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Quelques lectures. ..




Théorie et Pratique

Both of these English words come from the Greek language, and their
root meanings are instructive. The Greek fewpicv means seeing or
viewing, while mpakTik” means doing, performing.

But | wish to use a stronger meaning of the word ‘and’, namely the
logician’s notion of ‘both and’, which corresponds to the intersection of
sets rather than a sum. The main point | want to emphasize this morning
is that both theory and practice can and should be present simultaneously.
Theory and practice are not mutually exclusive; they are intimately
connected. [SLIDE 6 + 8 + 9] They live together and support each other

https://arxiv.org/abs/cs/9301114

file:/ /tap.pdf
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advice to young people

Trop souvent, les gens font quelque chose contre leur propre instinct
parce qu'ils pensent que la communauté veut qu'ils le fassent de cette
facon, de sorte que les gens travaillent sur un certain sujet méme s'ils ne
sont pas terriblement intéressés par celui-ci parce qu'ils pensent qu'ils
obtiendront plus de prestige en travaillant sur ce sujet. Je pense qu'on
obtient plus de prestige en faisant de la bonne science qu’en faisant de la
science populaire parce que... parce que si... si vous allez avec... avec ce
que vous pensez vraiment étre... &tre important, alors il y a plus de
chances que ce soit vraiment important a long terme et c'est le long
terme qui... qui a le plus d'avantages pour le monde. En général, lorsque
j'écris un livre ou que je le publie, c'est parce que je sens qu'il y a un
besoin pour un tel livre, pas parce que quelqu’'un m’a dit d'écrire un tel
livre, ou que d’autres personnes 'ont déja fait, ce genre de choses.

https://www.youtube.com/watch?v=75Ju0eM5T2c
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Etat de I'art

outils :

o Lettres

e Livres, Bibliotheque

e Articles, prét inter

e Bases de données

e Moteurs de recherche
e Courrier électronique !
e vidéo

e Modele de langage...

o] [
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Liens dansants




Algorithme [l
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challenge
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Comment implanter cet algorithme 7
temps de calcul ?
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Cou ure exacte

On consideére

e £ un ensemble d'objets
e B3 une collection de P(E)

Une couverture exacte est une sous collection § de ‘B3 tel que tout objet
de E figure une et une seule fois dans un membre de la sous collection §.

ZlF: =

Feg

Probleme de couverture exacte

Etant donné un ensemble d'objets E et une collection de P(E)?
existe-t-il une couverture exacte ?

Un probleme NP-complet !
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pentomino
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https://en.wikipedia.org/wiki/Pentomino
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https://arxiv.org/abs/cs/0011047
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Algorithme X

If Ais empty, the problem is solved; terminate successfully.
Otherwise choose a column, ¢ (deterministically).
Choose a row, r, such that A[r, c] = 1 (nondeterministically).
Include r in the partial solution.
For each j such that A[r, ] =1,

delete column j from matrix A;

for each i such that A[/,j] =1,

delete row i from matrix A.

Repeat this algorithm recursively on the reduced matrix A. The
nondeterministic choice of r means that the algorithm essentially clones

itself into independent subalgorithms; each subalgorithm inherits the

current matrix A, but reduces it with respect to a different row r. If

column c is entirely zero, there are no subalgorithms and the process
terminates unsuccessfully. 40



implantation DLX

S

K[Lp]]: £/ /?[L[zﬂ<%
LERGY ] = L0120 L7 RG]

R\



https://www.youtube.com/watch?v=_cR9zDlvP88

implantation DLX

https://en.wikipedia.org/wiki/Dancing_Links
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big APN problem




fonction APN

F : ko}ll;n—\_7 { O/ 13%\
&2%@ ol aﬁgﬂ APNJ.

LOAggl =2 = F(*br(ﬂf%\f(*)ato
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big APN problem

Existe-il une permutation APN de 8-bits ?

a4
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Math et IA




Knuth choqué par Claude!

Shock! Shock!
| learned yesterday that an open problem I'd been working on for several
weeks had just been solved by Claude Opus 4.6...

C'est le début de I article Claude’s Cycles, publié par Donald Knuth en 46

Avril dernier



Chapeau Claude !

Quoi qu'il en soit, c'est indéniablement une
réussite impressionnante. Je pense que
I'esprit de Claude Shannon doit probablement
étre fier de savoir que son nom est désormais
associé a de telles avancées. Chapeau,
Claude !

10120

In 1950
showed that brute-force chess
is hopeless since there are

~10% possible game variations.

He designed the entire blueprint
for modern chess engines:

He did al of this before any
computer had ever played
a single game of chess

1. Mais, s'il vous plait, ne m’écrivez plus pour me faire part de vos

réflexions sur les sujets abordés ici.

2. Travaillez autant que possible avec des chercheurs partageant vos

centres d'intérét, mais sans m'inclure dans la boucle !

3. Je dois absolument retourner a I'écriture de (*) , qui contiendra
bient6t d'autres histoires d'une tout autre nature, des histoires que
je suis bien mieux qualifié pour raconter que celles qui concernent les

LLM.
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Les problemes a $10°

Mathematics Institute

‘The Millennium Prize Problems

Au cours de I'été, de nombreux résultats ont été obtenus au moyen
d'intelligences artificielles qui nous obligent a méditer sur le devenir de la
recherche...

https://www.claymath.org/millennium-problems/
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Déclaration de 25 médailles Field

zenodo

texte
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https://zenodo.org/records/22737751
https://mathandai.org/

WCCC 1980

Chess Programming Wiki

50


https://chessprogramming.org/Claude_Shannon

Championnat du monde d’échecs

= World Chess Championship 2026

Ao o e
Not 0 be contused i

e World Chess Champlonship 2026 s an pcoming chess maich o etemine Vo 155 world Ghess Champlonship 2026

Champion. 1wl be laye between te dfending champion, i

chalnger Javokni Sindaro, the winnr of the Canddat S

take place between 24 November and 12 December 2026 2 November - 12 December 2026
Defending Challenger

Defending champion () champion

match, Gukesh has been noted for his poor
. from his peak rating of 2794, he dropped out

1 in the 2024 chamy

Afer defeating C
form in both clas a
of the lst of top 10 ranked chess players in October 2025 as he lost 43 rating points altogether in

2025, placing 415t at the 2025 FIDE Gr. Tournament and exiting in the third round of the
2025 Chess World Cup as the first seed vent Bl s also gamered
critcism from former world champions nand C as the latter

4 1o other world

highiighted the diferences in strength between the reign of Gukesh
champions, including himselr

world championship 2026

Depuis le match AlphaZero vs Stockfish I'intelligence artificielle domine le
monde des échecs, les humains continuent a progresser...

Alphazero vs Stockfish
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