L'objectiu de la tesi que porta per titol “Hermeneutica del calcul diferencia al’ Europa
del segle XVIII: de I’Analyse des infiniment petits de L’'Hépital (1696) a Traité
éémentaire de calcul différentiel et de calcul intégral de Lacroix (1802)” és analitzar el
desenvolupament matematic del calcul diferencial a través de I'estudi d’algunes obres
aparegudes al segle XVI1I a Franca, Alemanya, Italiai Gran Bretanya. Situant €l treball
dins el context del desenvolupament historic del calcul i dins del context institucional de
les matematiques, s ha comparat com, a través dels textos tractats, els diferents paisos
exposen els elements del calcul. Les obres escollides per elaborar aquestatesi han estat:

Analyse démontrée (1708) de Charles René Reyneau.

Cours de mathématiques a I’ usage du corps de I’ artillerie (1799-1800) d Etienne
Bézout.

Lecons sur le calcul des fonctions (1800) de Joseph Louis Lagrange.

Traité élémentaire de calcul différentiel et de calcul intégral (1802) de Sylvestre
Francois Lacroix.

Elementa analyseos (1713-1715) de Christian Wolff.

Anfangsgrinde der Analysis des Unendlichen (1760) d’ Abraham Gotthelf Kastner.

Anfangsgrinde der Analysis des Unendlichen (1770) de Georg Friedrich
Tempel hoff.

Anfangsgrinde der mathematischen Analysis und héhern Geometrie (1786) de
Wencedlau J. G. Karsten.

Instituzioni Analitiche (1748) de Maria Gaetana Agnesi.

Principj di analisi sublime (1759) de Giuseppe Luigi Lagrange.

Institutiones Analyticae (1765-67) de Vincenzo Riccati i Girolamo Saladini i
Compendio d’analisi (1775) de Girolamo Saladini.

An Ingtitution of Fluxions (1706) de Humphry Ditton.

A Treatise of Fluxions (1742) de Colin Maclaurin.

The Doctrine and Application of Fluxions (1750) de Thomas Simpson.

També s analitza |’ obra Institutiones calculi differentialis (1755) de Leonhard Euler,
donada la influéncia d’ aquest autor en el desenvolupament del calcul, aixi com la seva
internacionalitat.

La tes comenca amb una andlis comparativa de I’ Analyse des infiniment petits de
L’Hopital (1696), primer tractat sistematic de calcul diferencial, i de les Lectiones de
calculo differentialium de Johann Bernoulli, basades en les Ilicons que aquest oferi
L'Hépital entre 1691 i 1692. Aquesta analisi porta a establir les principals linies que
S han seguit al’hora d analitzar i comparar les obres escollides:

i) lamanera com presenten els fonaments del calcul i €l corpus teoric que inclouen;

ii) s e llenguatge que utilitzen és geomeétric o algébric;

iii) els criteris per escollir les coordenades en relacio amb |la manera com tracten les
corbes (algebriquesi transcendents);

iv) els problemesi aplicacions que tracten, aixi com el seu plantejament;

V) aspectes metodologics, com I’ estructura, la intencié didactica i la notacio (aplicant
tecniques d’ estadistica multivariant per caracteritzar les obres mitjancant les frequiencies
d’ alguns mots).



S'inclou una revisié dels factors que impulsaren la seva lectura com, per exemple, €
public a qual anaven dirigides. També s avalua la influencia de I’ Analyse de L’ Hépital
sobre agquestes obres.

Tenint en compte la influéncia de Leibniz i Euler en les obres de calcul diferencial
analitzades, i a partir dels resultats d’ aquesta analisi comparativa detallada dels textos,
es detecten tres grups: 1) les obres de L’'HOopital, Reyneau, Wolff, Agnesi, Saladini i
Bézout; 2) I’ obra italiana de Lagrange i les obres de Kastner i Tempelhoff; 3) les obres
de Karsteni Lacroix.

D’dtra banda, I'estudi de les obres britaniques fa palées e desenvolupament no
homogeni del calcul fluxional. Aixi mateix, a partir de les obres d’ambit militar es veu
com varia la importancia donada a I'exposicié dels fonaments i a la preséncia
d aplicacions. Finament, s estableix e desenvolupament cronologic dels problemes i
aplicacions inclosos en les obres analitzades, aixi com de les corbes tractades, en relacié
amb I’ elecci6 de les coordenades.



The aim of the PhD thesis “Hermeneutics of the differential calculus in 18th century
Europe: from the Analyse des infiniment petits by L'Hépital (1696) to the Traité
élémentaire de calcul différentiel et de calcul intégral by Lacroix (1802)” is to analyse
the mathematical development of differentia calculus through a number of works which
were written in 18th century in France, Germany, Italy and Great Britain. Placing the
study in the historical context of the development of calculus and the institutional
context of mathematics during this period, it has been compared how, from the analysed
works, these countries expound the elements of calculus. The works which have been
chosen to that purpose are:

Analyse démontrée (1708) by Charles René Reyneau.

Cours de mathématiques & I’ usage du corps de I’ artillerie (1799-1800) by Etienne
Bézout.

Lecons sur le calcul des fonctions (1800) by Joseph Louis Lagrange.

Traité élémentaire de calcul différentiel et de calcul intégral (1802) by Sylvestre
Francois Lacroix.

Elementa analyseos (1713-1715) by Christian Wolff.

Anfangsgrinde der Analysis des Unendlichen (1760) by Abraham Gotthelf Kéastner.

Anfangsgrinde der Analysis des Unendlichen (1770) by Georg Friedrich
Tempel hoff.

Anfangsgrinde der mathematischen Analysis und héhern Geometrie (1786) by
Wenceslau J. G. Karsten.

Instituzioni Analitiche (1748) by Maria Gaetana Agnesi.

Principj di analisi sublime (1759) by Giuseppe Luigi Lagrange.

Institutiones Analyticae (1765-67) by Vincenzo Riccati and Girolamo Saladini and
Compendio d’analisi (1775) by Girolamo Saladini.

An Institution of Fluxions (1706) by Humphry Ditton.

A Treatise of Fluxions (1742) by Colin Maclaurin.

The Doctrine and Application of Fluxions (1750) by Thomas Simpson.

Leonhard Euler’s Institutiones calculi differentialis (1755) is analysed as well, due to
the author’ s influence on the devel opment of calculus and his internationality.

This PhD thesis begins with a comparative analysis of the Analyse des infiniment petits
(1696) by L’Hopital, the first systematical treatise on differential calculus, and the
Lectiones de calculo differentialium by Johann Bernoulli, based on the lessons he offered
L'Hépital between 1691 and 1692. This analysis suggests the main lines which have been
taken into account when analysing and comparing the chosen works:

0] the way they present the foundations of calculus and the theoretical corpus they
include;

(i)  whether the language they use is geometric or algebraic;

(i)  the criteria for choosing coordinates in connection with the way they treat
algebraic and transcendental curves;

(iv)  the problemsand applications they work with, and their layout;

(v) methodological aspects, such as structure, didactical skills and notation
(applying multivariate statistical techniques to quantify the structure of the
different texts by means of the frequencies of some words).



There is a revision of the factors which fostered their reading, such as the public they
were addressed to. The influence of L"Hépital’ s Analyse on these works is al so assessed.

The comparison of the works on differentia calculus, taking Leibniz and Euler as
references, provides the grounds to conclude that three groups are detected: 1) the works
of L’Hopital, Reyneau, Wolff, Agnesi, Saladini and Bézout; 2) the Italian work of
Lagrange and those of Késtner and Tempel hoff; 3) the works of Karsten and Lacroix.

On the other hand, from the study of the British works it can be seen that the
development of fluxional calculus was by no means homogeneous. Likewise, as far as
military context is concerned, the role given to foundations and applications by the
corresponding authors differed. Finally, the chronological development of the problems
and applications which are included in the analysed works is outlined, as well as that of
the treated curves, in connection with the choice of coordinates.



