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Figure: Robert de Montessus and his friend the mathematician Robert
d'Adhémar in front of the Lille Catholic University in 1905.
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@ Robert was born in Villeurbanne (Lyon) on May 20, 1870.

@ Robert's mother was a grand-daughter of Philibert de
Commerson, naturalist of the Bougainville's expedition and
member of the french Academy of Sciences.

@ Robert was the youngest among the four children of the
couple. The oldest child was Fernand (1851-1923), graduated
of the Ecole Polytechnique, the famous seismologist.

@ He obtained his baccalaureate in 1886. He continued his
education at Saint Etienne during two years. Unfortunately,
his parents were on the road to ruin. He joined the french
army, wich he left in 1893 and took a job at the Compagnie
des Chemins de fer de Paris a Lyon et a la Méditerranée.

@ During the years 1895-1902, he teached in different secondary
schools (Evreux, Yzeure, Senlis).
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Figure: Fernand de Montessus,
Chili, first chief executive of the

Servicio Sismolgico de Chile

1908-1923
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@ During his academic year 1898-1899, he followed at the
Sorbonne the lectures of Paul Appell, Gaston Darboux and
Emile Picard. He obtained his Licence es Sciences the 24
October 1901.

@ In 1902, his friend, the french mathematician Robert
d'Adhémar helped him in joining the Lille Catholic University.

@ Robert de Montessus defended his thesis on 8 May 1905 (the
examiners were being his supervisor Paul Appell, together
with Henri Poincaré and Edouard Goursat.) In the first part of
the thesis, Robert de Montessus dealt with different problems
of convergence of algebraic continued fractions. The second
part was on probabilities (errors theory).

@ Robert married Suzanne Montaudon (1884-1983) in 1906
(their daughter Simone born in 1907 is dead in March 2011).
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@ In 1906, the subject proposed for the Grand Prix of the Paris
Academy of 1906 was on the convergence of algebraic
continued fractions. The Grand Prix was awarded to Robert
de Montessus, Henri Padé and A. Auric.

@ During World War I, he gave some lectures at the Sorbonne
on elliptic functions, algebraic space curves particularly. In
1917, Robert de Montessus entered the team redaction of the
Journal de Mathématiques Pures et Appliquée directed by
Camille Jordan. The same year Robert de Montessus was
employed in ballistics by the french government.

@ After 1919, Robert devoted much attention to the theory of
probabilities and applied statistics. In 1924, he was appointed
searcher at the french National Office of Meteorology at Paris.

@ In 1919, Robert de Montessus created the Index Generalis.
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Figure: JMPA 1918
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About twenty years ago, de Montessus undertook the
publication of the “Index Generalis”, an annual reference
work now well known throughout the scientific world and
of inestimable value to every investigator. It is hard to
conjecture the number of practical difficulties which de
Montessus had to overcome in organizing this immense
mass of data on the universities and learned societies of
the world ; the scientific qualities of which he had given
evidence elsewhere came to his aid here.

Henri Villat, in Nature, pp 226-227, n. 3536, vol 140,
1937
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Mathematicals papers

@ Robert has written 57 papers about Mathematics -but also 13
books and numerous papers in journals like L'intermédiaire
des mathématiciens (founded by C.A. Laisant),
L’enseignement mathématique (founded by C.A Laisant and
H. Fehr), La revue du mois (founded by E. Borel and his wife,
the writter Camille Marbo, Appell's daughter-.
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@ Robert has written 57 papers about Mathematics -but also 13
books and numerous papers in journals like L'intermédiaire
des mathématiciens (founded by C.A. Laisant),
L’enseignement mathématique (founded by C.A Laisant and
H. Fehr), La revue du mois (founded by E. Borel and his wife,
the writter Camille Marbo, Appell's daughter-.

@ among those above, 11 papers deal with continued fractions.
The period is quite short, 1897-1909.
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Mathematicals papers

@ Robert has written 57 papers about Mathematics -but also 13
books and numerous papers in journals like L'intermédiaire
des mathématiciens (founded by C.A. Laisant),
L’enseignement mathématique (founded by C.A Laisant and
H. Fehr), La revue du mois (founded by E. Borel and his wife,
the writter Camille Marbo, Appell's daughter-.

@ among those above, 11 papers deal with continued fractions.
The period is quite short, 1897-1909.

@ thesis : Sur les fractions continues algébriques. Palermo
Rend., 1905.
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Mathematicals papers

1897 Développement en fractions continues périodiques d'ordre
supérieur des racines des équations quelconques. Brux. S. Sc.

1902 Sur les fractions continues algébriques. C. R. 134, 1489-1491.

1902 Sur les fractions continues algébriques. Bull. Soc. Math. Fr.

1903 Sur la convergence de certaines fractions continues
algébriques. Brux. S. Sc.

1904 Sur la représentation des fonctions par des suites de fractions
rationnelles. C. R. 138, 471-474.

1905 Sur les fractions continues algébriques. C. R. 139, 846-848.

1905 Sur les fractions continues algébriques de Laguerre. C. R. 140.

1908 Sur les fractions continues algébriques. Ann. de I'Ec. Norm.

1909 Recherche effective des racines réelles des séries
hypergéométriques. Bull. Soc. Math. Fr.

1909 Les fractions continues algébriques. Acta Math. 32, 257-281.
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Why did Robert de Montessus work on the area of Algebraic
Continued Fractions ?

SC2011 Hervé Le Ferrand Robert de Montessus de Ballore 1870-1937



Articles by Robert de Montessus
Context

5 is of his falous theorem (1902)
Circulation

Algebraic continued fractions

Other works

Why did Robert de Montessus work on the area of Algebraic
Continued Fractions ?

@ The supervisor of his thesis is Paul Appell (Robert met Appell
thanks to C.A Laisant in 1900).
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Why did Robert de Montessus work on the area of Algebraic
Continued Fractions ?

@ The supervisor of his thesis is Paul Appell (Robert met Appell
thanks to C.A Laisant in 1900).

@ Algebraic contitued fractions are an important subject of
researchs at the period.
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Why did Robert de Montessus work on the area of Algebraic
Continued Fractions ?

@ The supervisor of his thesis is Paul Appell (Robert met Appell
thanks to C.A Laisant in 1900).

@ Algebraic contitued fractions are an important subject of
researchs at the period.

@ Algebraic continued fractions are connected to the problem of
Analytic continuation. Particularly, Robert de Montessus
knew the works of Hadamard and Fabry on that question.
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Figure: Paul Appell
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Figure: letter (extract) of Eugéne
Fabry, January 7th, 1902
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(letter of January the 7th 1902.)
... If you want to have an over-
view on the published research on
Taylor series, you can find a lot
of thorough informations on “Tay-
lor’s series and its analytical conti-
nuation” in the small paper publi-
shed the previous month of May
by Mr. Hadamard in Scienta’s col-
lection.
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Padé’s approximants and continued fractions

f(z) = Y15 aiz', the Padé’s approximant [L/M] de f is a rational
fraction of type (L,M) such that f(z) — [L/M](z) = O (ZL+M+1)'

3,412, 1 .3
1+72+452 5552

_4 1.2 2 3, 1 4
1-3z+32°— g5 2>+ 5457

The Padé’s approximant [3/4] of exp is
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Padé’s approximants and continued fractions

f(z) = Y15 aiz', the Padé’s approximant [L/M] de f is a rational
fraction of type (L,M) such that f(z) — [L/M](z) = O (ZL+M+1)'

. : . 1+3z+L 224123
The Padé’s approximant [3/4] of exp is — 17452~
1—7z+7z — 1552t 5352

Padé’s table : a sequence of approximants “well” chosen gives an
algebraic continued fractions whose convergents are rightly the
approximants.

exp(z) =1+ ﬁ The convergents are the Padé’s

=357
approximants [n/n] or [n+ 1/n] of exp
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The theorem of 1902

@ Thanks to Appell, Robert corresponded with Padé since 1901.
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The theorem of 1902

@ Thanks to Appell, Robert corresponded with Padé since 1901.

@ the result of Robert de Montessus in Sur les fractions
continues algébriques, Bulletin de la SMF, tome 30 (1902), pp
28-36.
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The theorem of 1902

@ Thanks to Appell, Robert corresponded with Padé since 1901.

@ the result of Robert de Montessus in Sur les fractions
continues algébriques, Bulletin de la SMF, tome 30 (1902), pp
28-36.

“+o0o
o f(x) = anx" analytic at zero with poles :

0
aa| < onf < -+ <ap| < opia| < apiof < -+
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The theorem of 1902

@ Thanks to Appell, Robert corresponded with Padé since 1901.

@ the result of Robert de Montessus in Sur les fractions
continues algébriques, Bulletin de la SMF, tome 30 (1902), pp
28-36.

+o0o
o f(x) = anx" analytic at zero with poles :

0
aa| < on| < -+ <Hap| < opia| < opiof < -

o "“ligne horizontale d'un Tableau de fractions normales
(Padé’s table : row of rank p).
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The theorem of 1902

@ Thanks to Appell, Robert corresponded with Padé since 1901.

@ the result of Robert de Montessus in Sur les fractions
continues algébriques, Bulletin de la SMF, tome 30 (1902), pp
28-36.

+o0o
o f(x) = anx" analytic at zero with poles :

0
aa| < on| < -+ <Hap| < opia| < opiof < -

e “ligne horizontale d’'un Tableau de fractions normales "
(Padé’s table : row of rank p).

o ‘“la fraction continue déduite (...) représente la fonction f(x)
dans un cercle de rayon |apy1]... " ( uniform convergence of
the convergents on compact sets of domain obtained from
|z| < |api1] by deleting the poles. )
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The article at the Bulletin de la SM

@ a short text, very dense.
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The article at the Bulletin de la SMF

@ a short text, very dense.
@ Robert de Montessus went to the gist.
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The article at the Bulletin de la SMF

@ a short text, very dense.

@ Robert de Montessus went to the gist.

@ The proof is based on some Hadamard'’s results on the
location of polar singularities of a function represented by a
Taylor series. There is no integral expression of the error
between the function and his approximants.
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The article at the Bulletin de la SMF

a short text, very dense.

Robert de Montessus went to the gist.

The proof is based on some Hadamard'’s results on the
location of polar singularities of a function represented by a
Taylor series. There is no integral expression of the error
between the function and his approximants.

In his other papers on algebraic continued fractions, Robert de
Montessus proved his great abilities in “computational
mathematics” and in using algorithms. Those abilities allowed
Robert to work later in differents domains like Elliptic
functions and Algebraic space curvesy, Ballistics (during World
War 1) and especially in Applied Statistics (as an example of
his virtuosity, let us mention his paper with Duarte : Table a
12 décimales de In n! pour toutes les valeurs de n de 1 1000.)
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According to me, your results
are interesting and I think you should
write it down in a note and send it
to the Société Mathématique. |...]

Figure: letter of

Figure: letter of Appell, December 3,
Appell, December 1901

3,1901
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A fast circulation

Van Vleck, Boston 1903 :

In investigating the convergence of the horizontal lines the
first case to be considered is naturally that of a function
having a number of poles and no other singularities within a
prescribed distance of the origin. It is just this case that
Montessus [33, a] has examined very recently. Some of you
may recall that four years ago in the Cambridge colloquium
Professor Osgood took Hadamard'’s thesis as the basis of one
of his lectures. This notable thesis is devoted chiefly to series
defining functions with polar singularities. Montessus builds
upon this thesis and applies it to a table possessing a normal
character. Although his proof is subject to this limitation, his
conclusion is nevertheless valid when the table is not normal,
as | shall show in some subsequent paper.
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A fast circulation
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A fast circulation

@ 1901-1902, of course, correspondance with Padé
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A fast circulation

@ 1901-1902, of course, correspondance with Padé
@ 1905, Montessus wrote to Mittag-Leffler.

SC2011 Hervé Le Ferrand Robert de Montessus de Ballore 1870-1937



s by Robert d essus
t

Algebraic continued fractions

A fast circulation

@ 1901-1902, of course, correspondance with Padé
@ 1905, Montessus wrote to Mittag-Leffler.

@ 1910, Norlund took an interest in Montessus works.

Figure: Norlund
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Mittag-Leffler

Dear Sir, Please welcome in the
Acta. It will be my pleasure to pu-
blish your work. Please, make sure
that it is possible to read you wi-
ry = —— thout the necessity to resort to other
s grond p r. Thehez )dorire de manid o published works. Best regards,

Figure: letter of Mittag Leffler,
December 30, 1905
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Figure: letter of Norlund, March
3, 1910
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1910 Watson G. N., The solution of a certain transcendental
equation., [J] Lond. M. S. Proc. (2) 8, 162-177.

1913 Perron O. Die Lehre von den Kettenbruchen, Leipzig und
Berlin, Druck und Verlag von B.G. Teubner 1913.

1924 Norlund N. E., Vorlesungen uber Differenzenrechnung. Berlin
Verlag von Julius Springer, 1924.

1927 Wilson R., Divergent continued fractions and polar
singularities, Proceedings L. M. S. (2) 26, 159-168, 1927.

1929 Perron O. Die Lehre von den Kettenbruchen, Second edition,
revised. Leipzig and Berlin, Teubner, 1929.

1935 Walsh J.L., Interpolation and approximation in the complex
domain, New York, American Mathematical Society (Amer.
Math. Soc. ColloquiumPubl. Vol. XX), 1935.
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19, 1923
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Other works

Robert de Montessus extends works of Laguerre :
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Other works

Robert de Montessus extends works of Laguerre :

@ Convergence of the continued fraction associated to
x+1\"

x—1
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Other works

Robert de Montessus extends works of Laguerre :

@ Convergence of the continued fraction associated to

x+1\"
x—1)
@ Development (and convergence) in continued fractions of the
function Z which satisfies the EDO
Z(2)

d
(az + b)(cz + d)T =(pz+q)Z +s.
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Other works

Robert de Montessus extends works of Laguerre :

@ Convergence of the continued fraction associated to

x+1\"
x—1)
@ Development (and convergence) in continued fractions of the
function Z which satisfies the EDO
Z(2)

d
(az + b)(cz + d)T =(pz+q)Z +s.

Convergence of continued fractions which represent functions like
F(a,f+1y+1,2)
F(a,8,7,2)
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Conclusion and questions

e Nowadays the Robert de Montessus theorem (1902) remains
of a great interest. Many generalizations of the theorem exist.
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e J. L. Walsh seems to play an important role in the diffusion of
Montessus theorem. More informations ?
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Conclusion

Conclusion and questions

e Nowadays the Robert de Montessus theorem (1902) remains
of a great interest. Many generalizations of the theorem exist.

e J. L. Walsh seems to play an important role in the diffusion of
Montessus theorem. More informations ?

@ Robert de Montessus and Probabilities. His second thesis
(1905) was on Probabilites and Robert is also known for being
one of the first mathematicien to make reference to
Bachelier's work (in his book published in 1908). Robert was
also in contact with E. Borel. Thus it is surprising to notice
that Robert de Montessus never dealt with the metric theory
of continued fractions. Why 7
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Conclusion

.July 2011, the cottage of Robert de Montessus...

Figure: Lavaud, Sainte Feyre, near Guéret, Creuse
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