
Question
Write down the Euler-Langrange equation appropriate to the functional

I =
∫∫

Z
F (u, ux, uy, uxx, uxy, uyy, x, y)dxdy

Find the Euler-Lagrange equations associated with the functionals

(i) I =
∫∫

(52u)2dxdy

(ii) I =
∫∫

(uxxuyy − u2

xy)dxdy

Answer
The E-L equation is:
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Assuming that both F and its first derivatives are given on the boundary.
So for

(i) F = (uxx + uyy)
2 = (52u)2 = F (uxx, uyy) only, so E-L is:
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⇒ uxxxx + 2uxxyy + uyyyy = 0

or 52(52u) = 0

or 54u = 0

(ii) F = (uxxuyy − u2

xy) = F (uxx, uyy, uxy) only so E-L is:
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⇒ un0 = 0!

So F is such that I is always stationary!!!
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