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» Classical formulation: find u € C3(Q) N C(Q) :
—Au=f inQ u=0 on 00

» Weak formulation
ue HIQ) : /QVu~Vvdx—/vadx Vv € HY(Q)
» Galerkin method Vi C H}(Q) dim Vj, < o0
up € Vy - /QVuh-Vvth:/vahdx YvpeVy, & Ay=F

» FEM
Vi, = {vih € H}(Q) : vilk € PL(K) VK € T}

©1,...,¢n -..FEM basis functions  ¢;(x;) = 6
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A priori error estimates

» Discretization error: e = u — up
» Energy norm: |ul|® = / Vu-Vudx = ]u!f_,l(m
Q

»
ue H(Q) = el < Chlulw



A posteriori error estimates

> |lell ~n, where 7 =1n(up)
» Efficient and realiable Gin <lle| < Gn
» Local n? = Z Nk
KeTy
» Guaranteed upper (lower) bound llell <n (n<lel)
» Asymptotic exactness lim o 1

h=0 [le]l
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Adaptive algorithm

1. Construct the initial mesh 7.
2. Find up on 7.
3. Compute nk for all K € 7y,

4.1f Y mk <TOL> = STOP.
KeT,

5. If nk > Onkmax = mark K. 0<Oe<l1
6. Refine marked elements and build the new mesh 7.

7. GOTO 2.
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Estimator by M. Ainsworth and T. Vejchodsky

—Au+r’u=Ff inQCR?

u=0 on 9N
) 1 . ? >
e]l” < —(r+divek)|| +llokllok
K
KeT, 0,K
nk

> r =1+ Aup— K2up
» ok € H(div, K)

PJK-HK:gK—@ on 0K
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