Project.nb 1

Here is some code to solve Poisson's Equation tissfinite Element Method (FEM) on abritrary unstured meshes:

ImportM esh[folder_] := Modul€e[{}, nodes = Import[StringJoin[folder, " nodesitxt"], "CSV"];

elements = Import[StringJoin[folder, " elementstxt"], "CSV"];];

SolvePoissonFEM[] := Module[{}, jmax = Length[elements]; xlist = Map[#][1] &, nodes]; ylist = Map[#[2] &, nodes];
{x1, x2} = {(Min[xlist], Max[xlist]}; {y1, y2} = {Min[ylist], Max[ylist]}; nxy = Length[nodes]; Q = Table[0, {nxy}];
Klocal = Map[Module[{}, Do[{Ax;, Ay;, void} = nodes[#[i]] — nodes[#[111, {i, 2, 3}]; A2 = AX3 + Ay3;

Aoz = AXp AXz + Ay, Ays; A3 = Ax3 + Ay3; d = Axp Ay, — Axz Ay,; DO[QI#In]] +=d/6, {n, 1, 3};
1 (2+23—2223 A3—-23 An—-A2
c:hop[H Aoz — A3 A3 -2 |]] &, elements|; Kglobal = Table[0, {nxy}, {nxy}];
Az —A2 -3 Az
Do[element = elements]j]; Do[K global[elementIm]), element[n]] += Klocal[j, m, n], {m, 1, 3}, {n, 1, 3}],
{j, 1, jmax}]; Do[{x, y, boundary} = noded[i];
If[boundary == 1, Kglobal[i] = Table[If[j ==, 1, 0], {j, 1, nxy}]; QLI = 0],
{i, 1, nxy}]; q = Chop]Linear SolvelK global, Q1];

Interpolatefx_, y_] := Module[{x1, y1}, {x1, y1} = plist[1]; Do[{AX;, Ay;} = plist[i] — {x1, y1}, {i, 2, 3}1;

{&, m) = (x = xD {Ays, —AY,} + (Y — Y1) {—AXs, AX2})/(AXp Ay; — AXz Ay,); qlelement].{1-& —n, & n}];

PlotSolution[] := Modul€e[{}, r = (y2 - y1) /(X2 — x1); ny = 275; nx = Round[ny /r];

image = Table[0, {ny}, {nx}]; Do[element = elementd]j]; xlist = Map[#][1] &, nodes[element]];
ylist = Map[#[2] &, nodes[element]]; plist = Transpose[{xlist, ylist}];
xintersect[{{x1_, y1 }, {x2_, y2 }}]1:=If[yl==y2, oo, X1+ (Y — Y1) (X2 = x1) /(Y2 - yD];
Doly =yl+ (y2-yl) (i—1)/(ny — 1); jlist = Round[(nx — 1)
(Select[M ap[xIntersect, Partition[plist, 2, 1, 1]], (Min[xlist] = # = Max[xlist]) &] — x1)/(x2 — x1) + 1];
If[jlist ='= {}, Do[x = x1 + (x2=x1) (jj — D/ (nx = 1); image]i, jjI = Interpolatex, y],
{jj, Max[1, Min[jlist]], Min[nx, Max[jlist]]}11, {i, Max[1, Round[(ny — 1) (Min[ylist] - y1)/(y2-y1) + 1]],
Min[ny, Round[(ny — 1) Max[ylist] = y1)/(y2 -y1) + 111}1, {j, 1, jmax}];
ListDensityPlot[image, AspectRatio -» Automatic, Mesh —» False, Frame - False,
ColorFunction - (Hue[2(1 - #) /3] &), AspectRatio- r,
ImageSize - {nx, ny}, Epilog = Table[element = elements]j I;
LinelMap[({x, y, boundary} = nodes[#]; {nx (x —x1)/(x2—-x1), ny(y -yl /(y2-yD}) &,
Append[element, element[1]]1], {j, 1, jmax}11];
folder =" C:/School/Engineering/M E207 — Computer M odeling/Project/";
folder ="";
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ImportM esh[StringJoin[folder, " Square/" ]]; SolvePoissonFEM(]; PlotSolution[];

ImportM esh[StringJoin[folder, " Circle/" ]]; SolvePoissonFEM[]; PlotSolution[];
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ImportM esh[StringJoin[folder, " Donut/" ]]; SolvePoissonFEM[]; PlotSolution[];
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ImportM esh[StringJoin[folder, " Hex/" ]]; SolvePoissonFEM[]; PlotSolution[];
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ImportM esh[StringJoin[folder, " HexDonut/" ]]; SolvePoissonFEM[]; PlotSolution[];
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ImportM esh[StringJoin[folder, " SquareDonut2/" ]]; SolvePoissonFEM[]; PlotSolution[];
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