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Think of a discretized system corresponding to
0:S(p) — div (k(5(p))Vp) =0
Newton's iterations will result in a linearized system
S'(p)0tp — div (k(S(p))Vp) =0

For small s gives 0 ~ 0.
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Nonlinear vs linear s—formulation

I
|
|
:
Pe p
Other issues of the nonlinear s-formulation

Ots — div (k(s)VP(s)) =0

> Floating point overflows = need for regularization

» Does not combines well with nonlinear preconditioning
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Performance: nonlinear vs. linear variable switching formulation
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Preconditioned Newton method

lllustration over a toy problem and a couple of toy methods
Find u € RV s.t.
f(u) + Au = b, with f(u); = fi(u;)
Splitting A= P — Q:
f(uy+ Pu=Qu+b
N——

N !
M(u) N(u)

Jacobi Gauss-Seidel Block Jacobi

Stationary iterations Newton's method applied to

urr = M~ (N(uy)) u— M1 (N(u)) =0



Preconditioned Newton method

lllustration over a toy problem and a couple of toy methods

Find u € RV s.t.
f(u) + Au=b, with f(u); = fi(u;)

Splitting A= P — Q:
f(uy+ Pu=Qu+b
—_——  ~——

M(u) N(u)

Jacobi Gauss-Seidel Block Jacobi

Extensions
> General systems F(u) =0
» General DD methods (e.g. ASPIN, RASPEN)



Performance: Jacobi-Newton method
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