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Discrete Green'’s function (DGF)
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Model problem, p-FEM

» Classical formulation:
—Au="finQ, u=0on 02
» p-FEM
Vi = {vh € H}(Q) : vl € PP(K), YK € Ty}

up € Vi (Vup,Vvp) = (f,vy) Vvp € Vy
» DMP

f>0inQ = u,>0inQ




Discrete Green's function (DGF)
» Definition: y e Q
Ghy € Vb (Vvy,VGhy) = wn(y) VYvhe Vy
Gh(x,y) = Gpy(x), x€Q, yec.

» Representation formula:

— [ Galxu)f(x) ax
Q
» Expression in a basis:

1, P25y N — baSiS in Vh
A= (Ve Vi) i,j=12,...,N

ZZ‘P’ USOJ(X)

i=1 j=1




Characterization of the DMP

Theorem

DMP <& G,>0inQ?



Experiments
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Visualization of DGF: min G|k, xk;
minGhlr, x x;
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Visualization of DGF: min G|k, xk;
minGhlr, x x;
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Visualization of DGF: min G|k, xk;

minGhplr, x x;
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Visualization of DGF: min Gp|k,xk;

minGhlr, x x;
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Visualization of DGF: min Gp|k,xk;
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Visualization of DGF: min Gp|k,xk;

minGh|K XK
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Numerical experiment

—Au="finQ, u=0on 902

» pe{l,2,...,6} Q
> a,f e {1°,2°,...,179°}

» Boundary region Qg =U{K € 7, : KNoQ # 0}
> Interior region Q7 = U{K € T, : KN IQ = (I}

» Legend:
» Gp>0in Q2 =
>Gh20inQ><QI =
>Gh20in§2% =
>G;,ZOII’IQ;ZZ =




Numerical experiment

—Au="finQ, u=0on 902

v

pe{l,2,...,6} Q
a, B e {1°,2°,...,179°)

v

o g

v

Boundary region Qg =U{K € 7, : KNIQ # 0}
Interior region Q7 =U{K € T, : KNIQ =0}
Legend:

» G, >0in Q?

» G,>0in Qx Q7

» G,>0in Q%—

> Gp Z 0in Q%

vy

P44y



Results p =1
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Results p = 2
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Results p = 4
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Results p =5
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Results p = 6
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Theorems about interior region

]

Theorem
Let G, > 0 in Q x Q7 then

Ff>0inQ = u,>0inQ7.

Theorem
Let G, >0 in Q% then

f>0inQ7 and f=0inQs = uy>0inQ7.



Pathological example @

—Au="finQQ, u=0on 00

1 for x; <0.03,

Parameters: a =40°, 3 =60°, p=3, f = { 0 otherwise
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