The Euler Lagrange Equation
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Theorem. If % > 0 then the Euler-Lagrange Equation is a second order differential

equation of the form
u”(x) = F(x,u(x),u'(x))
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Useful fact: if the Lagrangian L(x,u, v) does not depend on u, i.e. if L(x, u, v) = L(x, v), then you
can reduce the E-L equation to the first order differential equation
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Example 1 Minimize J[u] = fol(l — u’(x)z)2 dx with u(0) = u(1) = 0.
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Example 2 (by Weierstrass) Is there a minimizer for W[u] = folxu’(x)2 dx with u(0) = 0,

u(l) =1?



