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Full Title

1.1 Introduction

1 function [value,I] = detDFmin(coordinates,elements)

2 %*** Compute min {x\in T} |det(DF) | / (2*|T |) for all triangles

3 %

4 value = Inf(size(elements,1),7);

5 C = [0,1;−1,0];
6 succ = [2,3,1];

7 for j=1:size(elements,1)

8 coord = coordinates(elements(j,:),:);

9 A = coord([1,4,2,5],:)−coord([2,1,4,6],:);
10 B = coord([1,6,5,3],:)−coord([3,1,4,6],:);
11 %*** Compte min(DF) for each vertex value(:,1:3) and edge value(:,4:6)

12 for k=1:3

13 U = (A(1,:) +4*A(1+succ(k),:)) * C * (B(1,:) +4*B(1+succ(k),:))';

14 V = (A(1+k,:)− A(1+succ(k),:)) * C * (B(1,:) +4*B(1+succ(k),:))' ...

15 + (A(1,:) +4*A(1+succ(k),:)) * C * (B(1+k,:)− B(1+succ(k),:))';

16 W(k) = (A(1+k,:)− A(1+succ(k),:)) * C * (B(1+k,:)− B(1+succ(k),:))';

17 value(j,k) = U;

18 if W(k) > 0 && abs(V+4*W(k)) < abs(4*W(k))

19 value(j,k+3) = (U*W(k)−0.25*Vˆ2)/W(k);
20 end

21 end

22 %*** compute min(DF) in interior if Laplace(DF) is positive

23 if W(1) > 0

24 W(4) = (A(3,:)−A(2,:)) * C * (B(4,:)−B(2,:))' ...

25 + (A(4,:)−A(2,:)) * C * (B(3,:)−B(2,:))';
26 det = (4*W(1)*W(3)−W(4)ˆ2);
27 if det > 0

28 b = [(A(3,:)−A(2,:)) * C * (B(1,:)+B(2,:))' ...

29 +(A(1,:)+A(2,:)) * C * (B(3,:)−B(2,:))';...
30 (A(4,:)−A(2,:)) * C * (B(1,:)+B(2,:))' ...

31 +(A(1,:)+A(2,:)) * C * (B(4,:)−B(2,:))'];
32 X = −1/det*[2*W(3),−W(4);−W(4),2*W(1)]*b;
33 if X(1) > 0 && X(2) > 0 && X(1)+X(2) < 1

34 value(j,7) = (A(1,:)+A(2,:))*C*(B(1,:)+B(2,:))' + 1/2*X'*b;

35 end

36 end

37 end

38 end

39 [value,I]=min(value,[],2);

40 %*** Compute area

41 [bary,wg] = quad2d(6);

42 phi = [bary.*(2*bary−1),4*bary.*bary(:,[2,3,1])];
43 D = [−1,1,0;−1,0,1];
44 C = reshape(coordinates(elements',:),6,[]);

45 area = zeros(size(elements,1),1);

46 for k = 1:size(wg,1)

47 dphi = [D.*(4*bary([k,k],:)−1), ...

48 4*(D.*bary([k,k],[2,3,1])+D(:,[2,3,1]).*bary([k,k],:))];
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49 DF = reshape((dphi*C)',[],4);

50 area = area + wg(k)/2 * (DF(:,1).*DF(:,4)−DF(:,2).*DF(:,3));
51 end

52 value = value./(2*area);



Anhang A

Calculation of the Integral O1

j,k

Lemma A.0.1 Let a, b ∈ C, with a± b 6∈ [−1, 1], j ≥ 2 and η1 as defined in (??).
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where η2 is defined as in Lemma ??.

Beweis. We start proving the first identity. Using the definition of N3(t), we have
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Therefore, we investigate both integrals separately. There holds
∫

1

−1

t2

(a+ b s− t)2
dt = t+ 2 (a+ b s) log(−a− b s+ t)

∣∣∣∣
1

−1

+
(a + b s)2

a + b s− t

∣∣∣∣
1

−1

= 2 + 2(a+ b s) [log(−a− b s+ 1)− log(−a− b s− 1)]

+ (a+ b s)2
[

1

a + b s− 1
−

1

a+ b + 1

]
.

Thus we obtain
∫

1

−1

∫
1

−1

t2

(a+ b s− t)2
ds dt

= 4 + 2

∫
1

−1

(a+ b s) [log(−a− b s+ 1)− log(−a− b s− 1)]

+ (a+ b s)2
[

1

a+ b s− 1
−

1

a + b + 1

]
ds.

We proceed as in Lemma ?? and simplify the logarithm terms by point reflection.
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For the second integral in A.1 we get
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Putting the result together, we get the first identity
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For the second identity, we get
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By integrating similarly as above, we obtain
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where we exploited that
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and finally we obtain
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For proving the last identity we use two results that are stated in [?], i.e.
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completes the proof.
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