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@ Condition Number Estimate
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Condition Number Estimate

Model Problem

—Autu=f in Q
% =0 on 02
Condition Number
Amax(L)
L) = < c—
condy(L) (D) = €13
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Discretization Error Estimates

Model Problem

—div(AVu) + bu = f in Q
u=20 onlp
@ +ou=0 onlg

on

@ the origin is the only singular point

@ linear FE with discretization parameter h
~ A
lu =Vl < P Il (1)

with A = %
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Discretization Error Estimates

Desired Error Estimate

lu = Viiw@\ks) < <hlifll @)

|7 < chfll e

Wy (Ks) —
thus:

o = villwa) < chlIfll L,
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Discretization Error Estimates in Q \ Kj

Construct Cut-Off Function @
@ Qe Wi(Q)
1 i(xy) €Ks
¢ Q(x,y)—{ 0 :(x,y)€Ks,0<r<1

0Q . . 0Q.

Q — 0, with — = aj; ¢
ONls=sa AN Vox;

cos(n, x;)
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Discretization Error Estimates in Q \ Kj

we define

Q(x,y) i= q1(x, y) cos? (25) + q2(x, y) sin (26> S (x,y) € QN K;
o 1 C(x,y) € Q\ Ks
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Discretization Error Estimates in Q \ Kj

LQ(V - IL ¢) = LQ(U - Ij? ¢), V(b S Hh

defining w :=v — 0 and ¢ := 6vzv we get:

LQ(W’ QW) =
Lo(W, QW — QW) + Lo(u — T, QW — QW) + Lo(u — 7, QW)
further:

N ”aVV ow o o
Lo(w, Qw) —/Q Q (au D O + bw ) dQ-I—/SUQW ds

+/~ 0Q ow 1o

Wi
a Ox; 0x;
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Discretization Error Estimates in Q \ Kj

partial integration yields:

/ Q (aUaW ow | b~2) dQ + / o QP ds
Q Ox; Oxj s

= Lo(W, QW — QW) + Lo(u — T, Qw — QW)

+ La(u -1, Qw) + 1/ ~2£< <aan) dQ
j
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Discretization Error Estimates in Q \ Kj

After estimation of all the terms we arrive at:
(1- Ce)/ Rajj (‘V‘Tv‘z 4 b|7|72> dQ) + / ocQw?ds
Q S

< hllWlfya ) + (I Fll @) Wlwg @) + 111z, ()
+ || Fl| Ly 1wl o) + €Wl
< ch?||fllLy)

thus

lu = Vi @\ks) < <hlifll @)
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@ Discretization Error Estimates

@ Discretization Error Estimates in K

Armin Fohler Mesh Grading



Discretization Error Estimates in Kj

Denote by V the solution of the BVP on the graded mesh:

= _ v 0p =~
L(v,so)—/d<a,,8xla + bv )dQ+Aav¢ds =(f,?)d

V& € HR(dg,)
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Discretization Error Estimates in Kj

With w :=u — ug and Z = v — v we get:

L(E —w, 5) = L(VO - \70,5) + L(UO - VO:%) + L(W - VV,%)

Vo, w,z,v and ¢ continuous, piecewise linear f.e. functions
on the new mesh;

v continuous, piecewise linear functions
on the original mesh
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Discretization Error Estimates in Kj

Setting gg —Z—w

1Z = wllw(a)

< (Ivo = Bllwg(a + oo — vollwg(ay + Il — #llwaay)
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Discretization Error Estimates in Kj

Estimating all terms:

1Z = wWllwgay < chllflli(@

and we get

lu = Viiwg ) < chlifliLy (e
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Thank you for your attention!
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