
Question

Find the partial differential equation satisfied by u(x, y) if

I =
∫∫

S
{au2

x + 2buxuy + cu2

y + eu2}dxdy

where a, b, c, e are functions of x, is to be stationary subject to u(x, y)
taking specified values on the boundary of S.

Answer

With F = au2

x + 2buxuy + cu2

y + eu2 the E-L equation is
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= 0 with a = a(x), b = b(x) etc.

⇒
∂

∂x
(2aux + 2buy) +
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(2bux + 2cuy)− 2eu = 0

⇒ auxx + 2buxy + cuyy +
da

dx
ux +

db

dx
uy − eu = 0
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