Question
Write down the Euler-Langrange equation appropriate to the functional
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Find the Euler-Lagrange equations associated with the functionals
(i) 1= [[(7*u)dudy
(i) I = //(umuyy — uiy)dxdy

Answer
The E-L equation is:

,_OF 0 (0F\ o (or
 Ou Oz \ du, Oy \ Ou,
n 8_2 OF \ 0? oF n (9_2 oF
022 \ Ouyy 0x0y \ Ougy oy* \ oU,,
—_——
Assuming that both F' and its first derivatives are given on the boundary.
So for

(1) F = (uge + uyy)? = (V?u)? = F(tgy, uy,) only, so E-L is:

o o

@[Q(Uazz + Uyy)] + a—yQ[Q(Um +tyy)] =0

= Uggar + 2Ugzyy + Uyyyy = 0
or V3 (°u) =0
or z4u =0

(ii) F = (Uaetlyy — u},) = F(Use, Uy, Ugy) only so E-L is:
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g2 ) + —axay(—%wy) + a—yg(um) =0

= un0 = 0!

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




