Lagrange gave us, in the principle of virtual velocities, a method both general and rigorous to set out equations for mechanical problems.  He elegantly applied it to generally solving the problem of equilibrium of several points connected by flexible, inextensible threads.  As for the problem of likewise flexible, inextensible surfaces, however, he only solved it in the case of an unchanging surface element, with no other condition (Mécanique analytique, 2nd edition, vol. 1, p. 102).
The element must satisfy this invariability condition, regardless of the general system for the balanced surface and the arbitrary axes’ position.  However, this does not lead to a general solution to the problem because the condition must be altered based on the system’s specifics; for example, if the system is such that a tension is applied to the surface in only one direction, then it is sufficient to express the surface’s inextensibility in the direction of this tension only.
Siméon Poisson demonstrated in an excellent dissertation on elastic surfaces read before the Institute on August 1, 1814, that the element’s invariability condition, with no other condition, amounts to assuming every surface element is also stretched in all directions.  We can indeed conceive of a surface element that is not stretched in one direction yet subject to a very strong tension in a perpendicular direction.  If, for example, we assume a surface to be balanced, subject only to gravity, and suspended from the circumference of a horizontally fixed circle, then the elements of this surface are clearly subject only to a simple tension in the direction of the meridians or of the generatrix.
Let us also assume a rectangle made of a flexible, inextensible fabric is suspended on two opposite sides from two fixed, horizontal, parallel straight lines.  This piece of fabric, subject only to gravity, clearly forms part of a horizontal cylinder whose section that is perpendicular to its edges is a common catenary; this surface is not subject to any tension in the direction of the horizontal edges but only a tension in the direction of the sections perpendicular to the edges.
It follows that Lagrange’s solution only applies to special cases; the problem he solved can be stated as: find the equation of equilibrium for a surface subject to any number of forces, where the system’s condition is that each surface element is also stretched in all directions.
[bookmark: _GoBack]After considering the surface as divided into infinitely many infinitesimal elements by planes parallel to the xz and yz planes, Poisson assumes every element to be subject to three forces X, Y, Z, which are parallel to the x-axis, y-axis, and z-axis, respectively, as well as to two tensions perpendicular to the element’s adjacent sides, originating where the surface’s pieces connect.  He can then consider the system to be free, and he derives, using a very elegant method based on the first principles of statics, the equation or equations of equilibrium.  This solution clearly implies the condition that each surface element is inextensible in the direction of the assumed tensions.
