encyclopedia.com

Duhamel, Jean-Marie-Constant |
Encyclopedia.com

Complete Dictionary of Scientific Biography COPYRIGHT 2008 Charles Scribner's Sons
7-9 minutes

(b St. Malo, France, 5 February 1797; d. Paris, France, 29 April 1872)
mathematics, physics.

Duhamel’s scientific contributions were minor but numerous and pertinent; his teaching and involvement in academic
administration were probably the primary sources of his influence. Today his name is best remembered for Duhamel’s
principle in partial differential equations;' Duhamel obtained this theorem in the context of his work on the mathematical
theory of heat. Using the techniques of mathematical physics he also studied topics of acoustics. In his interests and
approaches Duhamel was clearly in the tradition of the French géomeétres.

Duhamel entered the Ecole Polytechnique in Paris in 1814, after studying at the lycée of Rennes. The political events of 1816,
which caused a reorganization of the school, obliged him to return to Rennes, where he studied law. He then taught in Paris at
the Institution Massin and the College Louis-le-Grand (probably mathematics and physics) and founded a preparatory school,
later known as the Ecole Sainte-Barbe. The subject of his first memoir, presented in 1828 2 indicates that by this time he was
quite involved in current problems of mathematical physics.

Except for one year, Duhamel taught continuously at the Ecole Polytechnique from 1830 to 1869. He was first given
provisional charge of the analysis course, replacing Coriolis. He was made assistant lecturer in geodesy in 1831, entrance
examiner in 1835, professor of analysis and mechanics in 1836, permanent examiner in 1840, and director of studies in 1844.
The commission of 1850 demanded his removal because he resisted a program for change, but he returned as professor of
analysis in 1851, replacing Liouville. Duhamel also taught at the Ecole Normale Supérieure and at the Sorbonne. He was
known as a good teacher, and students commented especially on his ability to clarify the concept of the infinitesimal, a topic
also emphasized in his text.> Duhamel’s most famous student was his nephew by marriage, J. L. F. Bertrand.

Duhamel’s earliest research dealt with the mathematical theory of heat and was based on the work of Fourier and Poisson. It
was the subject of the theses, accepted in 1834.,* that he submitted to the Faculty of Sciences. His first memoir treated heat
propagation in solids of nonisotropic conductivity, and the laws that he obtained were later verified experimentally by Henri de
Sénarmont.> In 1833 Duhamel published a solution for the temperature distribution in a solid with variable boundary
temperature. He was considering the situations in which the surface radiates into a medium and in which the temperature of the
medium changes according to a known law. His object was to reduce these cases to those of a surface at constant temperature.
His method, based on the principle of superposition, generalized a solution by Fourier and substituted, in place of the original
temperature function, the sum of a constant temperature term and an integral term (an integral of the rate of change of the
temperature function).® This method generalizes to Duhamel’s principle.

In acoustics Duhamel studied the vibrations of strings, the vibrations of air in cylindrical and conical pipes, and harmonic
overtones. For an experimental check on his analysis of a weighted string Duhamel used a novel method whereby a pointer
attached to the string leaves a track on a moving plane. His study of the excitation of vibration by the violin bow, based on
Poisson’s Mécanique, used the expression for friction force that had been experimentally determined by Coulomb and Morin.
Duhamel was intrigued by harmonic overtones and suggested, independently of Ohm,” that one perceives a complex sound as
the group of simultaneous sounds into which its vibrations can be decomposed
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