edge elements.nb

w[n,x,y]=Nodal hat function of node n at {x,y} in the regime of the triangel {{0,0} {1,0},{1,1}}
gw[n]=gradient of the hat function n

In[43]:=
Clear [w];
win_,x_,y_ 1:=0/;x +y>1;
WIL, X,y 1:=X/;X +y<=1;
W[2,X_,yY_ 1:=y/;x +y<=1;
gw[l] = {1, 0 };
gw[2] = {0, 1 };
WI3, x_,y_ 1:=1-Xx-y/;X +y <=1,
gw[3] =-{1,1};

In[51]:= Table [
Plot3D [w[n,x,y 1, {x,0,1 }, {y,0,1 }, PlotLabel -»w[n]],
{n, 1,3 }]

w[l]
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Qut[51]= {- SurfaceG aphics -, - SurfaceG aphics -, - SurfaceG aphics -}

In[53]:= Plot3D [w[l, X,y 1+W[2, X,y ]+W[3, X, V¥ 1,
{x,0,1 }, {y,0,1 1}, PlotLabel - "w[1]+W[2]+W[3]=1"]

w[l]+w[2]+w[3]=1

Qut[53]= = SurfaceG aphics =

Edge Whitney Functions as defined by e_ij=w[i]grad[w[j]]-w[j]grad[w[i]]

In[14]:= we[l,x ,y 1:=w[l, x, ¥y 1gw[2] -w[2,X,y ]gw[1l];
we[2, x_,Yy_ 1:=w[2, X,y 10gw[3] -w[3, X,y ]gw[2];
we[3,x_,y_ 1:=w[3,x,y 1ogw[l] -w[l, x,y ]gw[3];

In[54]:= << Graphics'PlotField"

In[56]:= Table [

PlotVectorField [we[n, X,y 1, {x,0,1 3},

{y, 0, 1 3}, ColorFunction - Hue, PlotLabel -»we[n]],
{n,

1,
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Qut[56]= {=Gaphics -, -Gaphics -, -Gaphics -}

—-
—-
— -



edge elements.nb

In[60]:=

Qut[61] =

PlotVectorField
{y, 0, 1 1}, ColorFunction
PlotVectorField
ColorFunction
PlotVectorField
{y, 0, 1 1}, ColorFunction

- Hue, PlotLabel

we[l]-we(2]

we[2]-we[3]
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- Graphics -

[well, X,y ]-we[2, XY 1,
- Hue, PlotLabel
[we[2, X,y ]1-we[3, X,y 1,
- "we [2]-we[3]"]
[we[3,x,y 1-we[l x vy 1,
- Hue, PlotLabel

{x,0,1 3},
- "we [1]-we[2]" ],
{X, 011 }1 {yl 011 }1

{x,0,1 3},
- "we [3]-we[l]"]
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we[3]-we[l]

Qut [ 62]

- Graphics -

I n[66]:

PlotVectorField [wel[l, x,y ]+wel[2, X,y 1, {X,0,1 },
{y, 0, 1 3}, ColorFunction - Hue, PlotLabel - "we [1]+we[2]"];
PlotVectorField [we[2, X,y ]+wel3, X,y 1, {X,0,1 }, {y,0,1 3},
ColorFunction - Hue, PlotLabel - "we [2]+we[3]" ];
PlotVectorField [we[3,x,y 1+well, X,y 1, {xX,0,1 },

{y,0,1 1},
ColorFunction - Hue, PlotLabel - "we [3]+we[l]"];

wel[l]+we[2]
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