
Antonio M. Oller-Marcén
Centro Universitario de la Defensa de Zaragoza

Paris
15 février 2016

Séminaire Cirmath – La forme Question/Réponse dans la circulation des mathématiques

Questions et réponses à la fin du 19ème siècle en 
Espagne. Le cas de El Progreso Matemático



Outline of the communication

1. INTRODUCTION.

2. ZOEL GARCÍA DE GALDEANO AND EL PROGRESO MATEMÁTICO.

3. THE PROBLEM SECTION:
 Problems and proposers.
 Topics.
 Origin and context.
 Unsolved problems.

4. SOME FINAL COMMENTS.



Introduction. XIX century in Spain. Historical context.

• War of Independence: 1808 – 1813.
 Constitution of 1812.
 The independendization of American colonies begins.

• Monarchy (Fernando VII, General Espartero [regent] and Isabel II): 1814 – 1868.
 Royal Estatute of 1834.
 First Carlist war: 1833 – 1840.
 Constitutions of 1837 and 1845.
 Second Carlist war: 1846 – 1849.
 War with Morocco: 1859 – 1860.

• Revolution of 1868.
• Provisional government: 1868 – 1871.

 Constitution of 1869.
• Parliamentary monarchy (Amedeo of Savoy): 1871 – 1873.
• First Spanish Republic: 1873 – 1874.
• Bourbon Restoration (Alfonso XII, María Cristina [regent] and Alfonso XIII): 1875 – 1923.

 Constitution of 1876.
 War with USA: 1898.
 Independence of Cuba, Philippines and Puerto Rico.



Introduction. XIX century in Spain. Mathematics and (Mathematics) Education.

• Political instability had an impact on curricula. 25 mathematical syllabi in less than 75 years. The most
important regulation were those from 1836, 1845 and 1857.
 Primary education: Arithmetic and Geometry (only for boys).
 Secondary education: Arithmetic, Algebra, Geometry and Trigonometry.
 University: Algebra (1º), Geometry and Trigonometry (2º), Analytic and Descriptive geometry (4º),

Calculus (5º), Mechanics and Mathematical physics (doctorate).

• At the beginning of the century mathematical activity was mainly concentrated in Military Academies. Several
Engineering schools are created on the second third of the century and the Royal Academy of Exact, Physical
and Natural Sciences is founded on 1847. The Faculty of Science (with a section of Physical and Exact
Sciences) is created at Madrid University in 1857.

• Very little original research. Main interest and activity was focused on teaching.
 Lots of textbooks, both original and translated (mainly from French authors: Lacroix, Francoeur, Cirodde,

Rouché & Comberousse, Briot, Serret, etc.).
 The sowers (term by Gino Loria): Echegaray, García de Galdeano, Torroja, Reyes Prósper. Import of

“modern” Mathematics, curricular and pedagogical reflections, dissemination.



Scientific journals (with Mathematical content) in Spain 1848 - 1949.

• Periódico mensual de Matemáticas y Física (1848).
• Revista de los progresos de las Ciencias Exactas, Físicas y Naturales (1850).

• Revista de la sociedad de los profesores de Ciencias (1874).
• Crónica científica. Revista internacional de Ciencia (1878).

• El Progreso Matemático (1891-1895 & 1899-1900).

• Archivo de Matemáticas Puras y Aplicadas (1899).
• Revista trimestral de Matemáticas (1901).
• Gaceta de Matemáticas Elementales (1903).

• Revista de la Sociedad Matemática Española (1911).
• Revista Matemática Hispanoamericana (1919).
• La Gaceta Matemática (1949).

1847  Foundation of the Royal Academy of Exact, Physical and Natural Sciences

1911  Foundation of the Spanish Mathematical Society

1857  Foundation of the Faculty of Science (Madrid University)



The founder. Zoel García de Galdeano (1846 – 1924)

• Born in Pamplona. Orphan of an army officer.

• He graduated as agricultural ingeneer, teacher of upper elementary education, master’s
degree in humanities and finally in mathematics (1871).

• He taught Mathematics at the High Schools of Ciudad Real, Almería and Toledo. Later he held
a professorship at the Faculty of Sciences of Zaragoza, first of Analitic Geometry (1889 –
1896) and then of Mathematical Analysis until his retirement in 1918.

• President of SME and of the Academy of Sciences of Zaragoza.

• He attended to the first ICM in Zürich (1897). L’unification des concepts mathématiques.

• He atended to the International Congress on the Bibliography of Mathematical Sciences
(1899). Member of the Comission Permanente du Repertoire.

• Member of the Comité du patronat of L’Enseignement Mathématique at its foundation in
1899. In the first issue he published Les Mathématiques en Espagne.



The Journal. El Progreso Matemático

• On January 20, 1891 the first issue of El Progreso Matemático was published. In words of García de Galdeano:
“It is a striking fact that in Spain, where many journals intended for various purposes are published, there is
none whose sole purpose is the dissemination and the development of the mathematical sciences”
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The Journal. El Progreso Matemático

• On January 20, 1891 the first issue of El Progreso Matemático was published. In words of García de Galdeano:
“It is a striking fact that in Spain, where many journals intended for various purposes are published, there is
none whose sole purpose is the dissemination and the development of the mathematical sciences”

• Three goals:
- Introduce “new” mathematical ideas.
- Exchange of journals.
- Publish original work.

• General structure of the journal:
 Articles and memoirs of mathematical content

(doctrinal section).
 Bibliographical section.
 Articles about philosophy, pedagogy and history of

Mathematics.
 Varieties section.



El Progreso Matemático. Collaborators.

• Countries: Spain, France, Portugal, Italy, Belgium, Germany
and Russia.

• Army, University, Ingeneering, High Schools. 



El Progreso Matemático. The beginnings of the problem section.

• In the 7th issue (July 20, 1891) two problems from Journal des Mathématiques Elementaires were transcribed
with no apparent intention of continuity.

Proposed by Lemoine Proposed by de Longchamps



El Progreso Matemático. The beginnings of the problem section.

• In the 8th issue (August 20, 1891) the problem section was officially born.

• From this moment on, only 3 issues will not contain problems or solutions.

• During the first issues most problems were mostly taken from the journal Nouvelle Correspondence
Mathématique (as the editor points out) that remained unsolved when the journal Mathesis appeared.

• In the 9th issue (September 20, 1891) E. Lemoine submitted a first list of problems. At least one of them had
already appeared in Nouvelles Annales des Mathématiques (question 1593, 1890, p. 49). This was
acknowledged in the 13th issue (January 15, 1892) by Lemoine himself.

• In this 13th issue we find the first solution to a problem (given by Ángel Bozal, a student from Zaragoza) and
also the first problem proposed by an Spanish collaborator (Durán Loriga).



El Progreso Matemático. Why a problem section?

The editor García de Galdeano introduced the problem section by making an “important notice” in which he tries to
motivate the creation of this new section. He mainly gave three reasons:

 Problem sections were common in publications similar to El Progreso Matemático:
“[…] questions to be solved form generally a section in periodicals […]”

 A problem section incentivizes the active participation of readers and shows research as a lively activity:
“[…] as an incentive to the action of the reader that increases their interest towards mathematical

research […]”

 The problem solving activity is presented as a topic “not to be neglected” which is a “complement of the
former [the reading of mathematical literature]”.



The problem section. Problems and proposers.

• 351 problems were proposed (260 in the period 1891 – 1895 and 91 in the period 1899 – 1900).

• Most of them were proposed by foreign collaborators. Only 5 Spanish collaborators proposed problems: J.J.
Durán Loriga (20 problems), J. Luzón de las Cuevas, C. Jiménez Rueda, E. Torroja and L. de Alba (1 problem each).
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• 351 problems were proposed (260 in the period 1891 – 1895 and 91 in the period 1899 – 1900).

• Most of them were proposed by foreign collaborators. Only 5 Spanish collaborators proposed problems: J.J.
Durán Loriga (20 problems), J. Luzón de las Cuevas, C. Jiménez Rueda, E. Torroja and L. de Alba (1 problem each).

NAME NUMBER OF PROBLEMS
Van Aubel 74
Brocard 42
Neuberg 40
Lemoine 35

Gillet 23
Retali 20

Durán Loriga 20
Laisant 14
Catalan 9

Sollertinsky 9
Pirondini 7
Cesàro 4

Fontené 4
Schiappa Monteiro 4

Guimaraes 3
Dmtrieff 2

Droz-Farny 2
Wolstenholme 2

Meyer 2

NAME NUMBER OF PROBLEMS
Aubry 1
Gob 1

Chellier 1
Edmunds 1
Quetelet 1
D’Avillez 1

Ripert 1
D’Ocagne 1
Ran Kine 1
Nicolaides 1

Breton 1
Riemann 1
Vecchio 1

Zahradnik 1
Luzón de las Cuevas 1

Jiménez Rueda 1
Torroja 1
De Alba 1
Aubry 1



The problem section. Problems and proposers.

• 16 anonymous problems:
 4 problems coming from the Concourse Académique de Lille (1874, 1875, 1876 and 1877) appeared in the

issues 8, 9 and 10.
 1 problem coming from the Concourse Académique de Grenoble (1878) appeared in the 10th issue.
 2 problems coming from N.C.M. without attribution.
 3 problems coming from J.M. without attribution.
 1 problem was attributed to Fibonacci in the solution.
 5 problems were proposed without any indication about their origin.



The problem section. Problems and proposers.

• 16 anonymous problems:
 4 problems coming from the Concourse Académique de Lille (1874, 1875, 1876 and 1877) appeared in the

issues 8, 9 and 10.
 1 problem coming from the Concourse Académique de Grenoble (1878) appeared in the 10th issue.
 2 problems coming from N.C.M. without attribution.
 3 problems coming from J.M. without attribution.
 1 problem was attributed to Fibonacci in the solution.
 5 problems were proposed without any indication about their origin.



The problem section. Topics.

• 308 problems involved Geometry (synthetic, metric and analytic). Topics covered conics, constructions using
straightedge and compass, geometric loci, or geometry of the triangle.

Synthetic

Metric

Analytic



The problem section. Topics.

• They mostly dealt with plane geometry. In fact, there are only 25 problems about spatial geometry.

• Only 43 problems were not of purely geometric nature.

 24 problems involving Number Theory and Combinatorics.

 10 problems about Algebra.

 9 problems involving Mathematical Analysis.



The problem section. Origin and context of the problems.

• The context of the problems was purely mathematical with only two exceptions:

Combinatorics.
Unsolved.

Arithmetic (proportions and mixing).
Unsolved.



The problem section. Origin and context of the problems.

• The problems were presented without any indication of their origin or motivation:

Algebra (system of equations).
Solved.

Analysis (EDP).
Unsolved.



The problem section. Origin and context of the problems.

• Sometimes the solution provides context and/or motivation in some sense:
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The problem section. Unsolved problems.

• 99 problems remained unsolved when the journal disappeared (28.2%):

 51 from the first series (19.6%).

 48 from the second series (52,7%).

• The non geometrical problems seemed to receive the same attention, according to their unsolved/proposed rate
(13/43) which was similar to the global.

 Number Theory and Combinatorics: 7/24.

 Algebra: 3/10.

 Analysis: 2/8.



Some final comments.

• The main goal of the section was to incentivize the active participation of the readers. According to the number
of problems that were proposed (and solved) and to the number of different proposers and solvers, this was
achieved.

 Nevertheless, we observe that most part of the work was done by a small number of collaborators. Four
people proposed more than 50% of the total amount of problems.
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• Another reason to create the problem section was to engage the readers into active “mathematical research”
and to gain their interest. In this sense, it is interesting to point out that:

 Ángel Bozal, the author of the first published solution and a very active solver, later founded the journal
Gaceta de Matemáticas Elementales in 1903.

 Another active solver, José Rius y Casas, founded the journal Revista trimestral de Matemáticas in 1901.

• The topics covered in the section reflect the interests of the readers. Geometry was, by far, the major issue.

 Was the same happening in other European journals at the time?
 To what extent the problems that a collaborator proposed give information about his own mathematical

interests?
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Some final comments.

• The second series of the journal (1899-1900) was less active and a higher proportion of problems remained
unsolved.

 The problem section as an indicator of the “health” of a journal?

• Most of the proposers of problems are rather known mathematicians (Van Aubel, Brocard, Lemoine, Durán
Loriga, Catalan,…). This is not the case regarding the solvers. They were sometimes students or teachers or
military men,…

 The problem section as an indicator of the “real” readers of the journal?

• The problem section began with a series of problems from NCM that had remained unsolved when that journal
disappeared.

 What happened to the problems that remained unsolved when EPM disappeared?

• Sometimes we find (in other sections of the journal) material that had already been published in other European
journals. In the problem section, some problems are explicitly attributed to other journals (NCM, JM, etc.).

 Did collaborators submit the same problem to different journals?
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