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Robust adaptivity for nonlinear partial differential equations

I FEMs forEs

I Inexact globalized Newton's method

#I Newton on FEM subspaces
# back to ODES
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We want to write the ODE as F(x)
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Linearized problem at ne 1
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IlInexact globalized Newton's method

F(x) = 0 F : X+ y
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Merit function : E(M) = 1IFMilly 1

a) This motivates backtracking line-search
.

*) Discretization : bound the residuals by estimators .



#I Newton on FEM subspaces

z= (*(7)

primal : z
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# back to ODES
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Error estimators

primal : deal :
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Discrete stability

implis uniform inf-sup forMPho

i)

ii)



Three examples

1) Logistic equation



2) Van der Pol



3)Lorenz



Approximation classes

suppose we have a unique solution on Xh-
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( 2=B3H(m -, PH)
we want (mm- 11Ph , m) = 03(4n- 1 , PH)

In , Pr) = Tale-1+Pr) + Clpal12
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stopping : SPH) = Fr Ell-BIR + 11Pr-11
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small for b big ... (k<1)


