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Abstract
The historical path to LAGRANGE’s formulation of the Force concept and statement of the Principle of virtual velocities as the cornerstone 
of Statics has been two-millennium long. It is illustrative of the famous sentence by Bernard de CHARTRES “Nani gigantum humeris 
incidentes” [Dwarfs standing on the shoulders of giants] and shows the laborious process through which the concept of force, which is now 
often supposed to be understandable by students at a first encounter, has been elaborated. It was primarily associated with gravity and, for 
long, the fundamental quest of the theory of Statics has been trying to understand and explain the properties of the “Simple Machines” 
following the definition given by Renaissance scientists, namely the lever, ramp, screw, pulley and pulley blocks, wedge… that use 
mechanical leverage to multiply force. One may consider that this long-lasting elaboration started with ARISTOTLE’S and ARCHIMEDES’ 
approaches, which opened the two fundamental pathways that were to be followed all along the History of Mechanics. The paradox of 
referring to movement for analysing equilibrium, which had been present since the very beginning, started to be overcome with 
DESCARTES and BERNOULLI (Johann) until being ultimately clarified by LAGRANGE’s statement. This gave way to the dual approaches 
and variational numerical methods that are commonly used presently in Mechanics and other disciplines, but should not lead to forget 
about the physical viewpoint in any mathematical model.
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of the Académie des sciences et lettres de Montpellier (France).
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