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Second step of Galerkin discretization of variational problem

discrete variational problem (Non-linear) system of equations

Choosing basis B,

Uy € Vh: a(up;vp) = 0 Vo, € Vo, F(p) =0,
(5.3.1.4)
with  coefficient vector: i = [uy, ..., u] T € RN (5.3.1.5)
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u e Cg,w(ﬁ:
a(u;v) := /Q DyF(x, grad u(x), u(x))grad v(x) + D3F(x, grad u(x), u(x))v(x) dx =0
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Design the iterative method for (5.2.2.21) before discretization!
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In many cases iterative method will only converge, if the initial guess is chosen “sufficiently”
close to the (desired) solution.

Solutions of (general) discrete variational problems need not be unigue: the (approximate)
solution computed by a convergent iterative method may depend on the intial guess.
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5.3.2. | Fixed- Foint ltebions

Mot potirm . &2 < R4

ueVcHY(Q): /Q A(x,gradu(x)) grad u(x) - grad v(x) + c(u(x))u(x)v(x) dx
— /(')f(x)v(x) dx Yoe Vo c H(Q).
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Find u € H'(Q), u|,q = d, such that

/Q(r(x)A(grad u(x)) grad u(x) - gradv(x) dx = —/Qgp(x)v(x) dx Yo e H)(Q), (5.2217)
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where A is defined in (5.2.2.15).
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P sgradu(x)-grado(x)dx =0 Vo€ Cg,w,o(ﬁ) . (5.2.2.29)
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Linearizing fixed-point iteration for (5.3.2.1)

Given 1'*) compute 1'**1) as solution of the linear variational equation

uktD e V c H(Q):
/ A(x,grad u'® (x)) grad u*V (x) - grad v(x) + c(u® (x))u* V) (x)v(x) dx
0

- /Q f(x)o(x)dx Vo e Vyc H(Q). (53.23)
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Ex. 53210 (Dual;-) fov cemi-lear /£ )
Y(u)vdsS,
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Step-dependent (adaptive) choice of Galerkin trial/test spaces.

For iterative methods in function space different Galerkin trial/test spaces can be chosen differently

in every step.

£6.332 (Yplokin dioowliczabion & Foed -print wtfeed )

u* ) e vV c H'(Q):
LA(x, grad u®(x)) grad u ) (x) - grad v(x) + c(u® (x))u* Y (x)o(x) dx
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