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Some dates

Euler : 1707-1783
Lagrange : 1736-1813
Condorcet : 1743-1794
Monge : 1746-1818
Laplace : 1749-1827
Legendre : 1752-1833
Lazare Carnot : 1753-1823
Fourier : 1768-1830
Gauss : 1777-1865
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Some dates

Louis 15 : 1710-1774
Louis 16 : 1754-1793
Robespierre : 1758-1794
Danton : 1759-1794
Napoléon : 1769-1821
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Biography

Until ' 1789 : Science.
1789-1796 : French Revolution.
1796-1815 : Bonaparte : Italy, Egypt, honours.
1815-1818 : Restauration.
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Military school in Mézières
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I : “défilement”
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II : Cutting stones
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III : Shadows
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III : Shadows
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IV : “Déblais et remblais”
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Euler and curvature of surfaces : 1763
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Euler and curvature of surfaces : 1763
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Euler and developable surfaces : 1770
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Monge and developable surfaces : 1770
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Developable surfaces

Envelope of a one parameter family of planes.
The surface swept by all tangent lines to a space curve.
A ruled surface whose tangent plane is constant along the
generating lines.
A surface “applicable” on a plane.
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Developable surfaces : Monge
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Developable surfaces, à la Lebesgue : 1899
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Developable surfaces, à la Lebesgue : 1899

J. Leys
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C 1 flat surfaces

Every riemannian compact orientable surface, for example a flat
torus, can be C 1 embedded isometrically in R3.

Nash (1954), Kuiper (1955), Gromov...
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Developable surfaces 2011 : Borrelli, Jabrane, Lazarus,
Thibert
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Déblais et remblais : 1781
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Déblais et remblais : 1781

« The solution of this problem is far from being usable in
practice... »
« This gives us some opportunity to publish some new and
remarkable properties of curved surfaces. »
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The two-dimensional problem.
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« Routes can only intersect at endpoints. »
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Déblais et remblais : 1781

« This being said, all the previous discussion can only be true if
.... »

« Otherwise, the previous solution is illusory. »
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« In this case, one should subdivide the déblai and the remblai in
two parts and apply the previous technique to each part. »
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Congruences
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Congruences
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Congruences
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Déblais et remblais : 1781

Part 2
Déblai and remblai in dimension 3
If, through every point in a plane, one draws a straight line,
according to any rule, and if one considers one of these lines, I say
that among those lines which are infinitesimally close to it, only two
of them intersect it and are therefore in the same plane. »
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J. Leys
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Proof

For each point (x , y , 0), one considers the line generated by
(A(x , y),B(x , y), 1).
At (x + dx , y + dy , 0), the line is generated by
(A + dA,B + dB, 1).
Coplanar if∣∣∣∣∣∣

dx dy 0
A B 1

A + ∂A
∂x dx + ∂A

∂y dy B + ∂B
∂x dx + ∂B

∂y dy 1

∣∣∣∣∣∣ = 0.

Second degree equation in dy
dx .
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A counter-example

J. Leys
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Déblais et remblais : 1781

« It follows that the lines are nothing but the intersections of two
families of developable surfaces such that any surface of the first
family intersects each one of the second family along a line. »
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J. Leys
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Déblais et remblais : 1781

« Even though this seems to be unrelated to the theory of curved
surfaces, as given by Euler, this completes the work of this
illustrious geometer. ... »
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Déblais et remblais : 1781

Back to the optimal transport in dimension 3.
The routes will define a congruence.
Monge claims that « it is obvious » that the two families of
developing surfaces have to be orthogonal ?
Monge « proves » that this implies that the congruence of lines is
the congruence of normals to some surface.
Given the déblai and the remblai, we have to determine this
surface...
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dl
dl'

R1

R1+r
dl'/dl=(R1+r)/R1= (1+k1.r)
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The Revolution

1792 : Minister.
1793 : expert in the “comité de salut public”..
1794 : founder ot the “école centrale des travaux publics”,
“école polytechnique”.
1795 : l’école normale de l’an III.
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L’école normale de l’an III : l’enseignement révolutionnaire
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Lines of curvature
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Triple orthogonal system

x2

a2 − λ
+

y2

b2 − λ
+

z2

c2 − λ
= 1

0 < a < b < c
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Curvature lines on ellipsoids
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Cutting stones, ellipsoïdal vaults

J. Leys
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Cutting stones, ellipsoïdal vaults
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Monge and Italy
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Le comte de Péluse
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Gaspard Monge (1746-1818)
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