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Cronograma de esta semana

$ date ( Lima, Bogotá, Ciudad de México -1)

• Sat Mar 19 07:00:00 AM -05 2022.

• Sun Mar 20 07:00:00 AM -05 2022.
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Grid interface
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recipe-integration.cc

#include <dune/common/foo.hh>

• mpihelper.hh File Reference
• parametertreeparser.hh File Reference
• timer.hh File Reference

#include <dune/geometry/foo.hh>

• quadraturerules.hh File Reference
• Dune:::Geo:::ReferenceElement<Implementation>

Class Template Reference

#include <dune/grid/foo.hh>

• yaspgrid.hh File Reference

Code snippet

/// always include the config file

#ifdef HAVE_CONFIG_H

#include "config.h"

#endif

#include <dune/common/parallel/mpihelper.hh>

#include <dune/common/parametertreeparser.hh>

#include <dune/common/timer.hh>

#include <dune/geometry/referenceelement.hh>

#include <dune/geometry/quadraturerules.hh>

#include <dune/grid/yaspgrid.hh>
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://www.dune-project.org/doxygen/2.8.0/dir_ff772a0290412ea04de4fbde7f3d7cae.html
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https://www.dune-project.org/doxygen/2.8.0/quadraturerules_8hh.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1Geo_1_1ReferenceElement.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1Geo_1_1ReferenceElement.html
https://www.dune-project.org/doxygen/2.8.0/dir_b835d2b10d4bb6ff2c6d149ed2a0408f.html
https://www.dune-project.org/doxygen/2.8.0/yaspgrid_8hh.html


recipe-integration.cc

Dune:::MPIHelper Class Reference

• A.

Dune:::YaspGrid<dim,Coordinates> Class Template
Reference

• B.

Dune:::FieldVector<K,SIZE> Class Template Reference

• C.

Code snippet

/// Maybe initialize Mpi

Dune:::MPIHelper &helper =

Dune:::MPIHelper:::instance(argc, argv);

/// [set up grid]

const int dim = 4;

using Grid = Dune:::YaspGrid<dim>;

Dune:::FieldVector<double, dim> len;

for (auto &l : len)

l = 1.0;

std:::array<int, dim> cells;

for (auto &c : cells)

c = 5;

Grid grid(len, cells);
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1MPIHelper.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1YaspGrid.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1YaspGrid.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1FieldVector.html


recipe-integration.cc

Dune:::MPIHelper Class Reference

• A.

Code snippet

/// [small vectors and matrices]

/// make a vector

Dune:::FieldVector<double, 4>

x({1, 2, 3, 4});

/// copy constructor

auto y(x);

/// scaling

y *= 1.0 / 3.0;

/// scalar product

auto s = x * y;

/// Euclidean norm

auto norm = x.two_norm();
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://www.dune-project.org/doxygen/2.8.0/classDune_1_1MPIHelper.html


recipe-integration.cc

Dune:::FieldMatrix<K,ROWS,COLS>Class Template Reference

• A.

Code snippet

/// make a matrix

Dune:::FieldMatrix<double, 4, 4>

A({{1, 0, 0, 0},

{0, 1, 0, 0},

{0, 0, 1, 0},

{0, 0, 0, 1}});

/// matvec: y = Ax

A.mv(x, y);

/// axpy: y += 0.5*Ax

A.usmv(0.5, x, y);
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://dune-project.org/doxygen/2.8.0/classDune_1_1FieldMatrix.html


recipe-integration.cc

leafGridView()

• A.

elements()

• B.

geometry()

• C.

center()

• D.

volume()

• E.

Code snippet

/// [a function to integrate]

auto u = [](const auto &x)

{ return std:::exp(x.two_norm()); };

/// [integration with midpoint rule]

double integral = 0.0;

/// extract the grid view

auto gv = grid.leafGridView();

for (const auto &e : elements(gv))

integral +=

u(e.geometry().center()) *

e.geometry().volume();

std:::cout <<< "integral = "

<<< integral

<<< std:::endl;
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://dune-project.org/doxygen/2.8.0/classDune_1_1Grid.html#a5683d25186d8ee2f376098ed83f2c185
https://dune-project.org/doxygen/2.8.0/group__GIIteration.html#ga9bbe243bea9b505e0fa4f3ab0005c7f5
https://dune-project.org/doxygen/2.8.0/classDune_1_1Entity.html#a405b82bb3cb2a6e9c6c41ea65cd55faf
https://dune-project.org/doxygen/2.8.0/classDune_1_1Geometry.html#aab400706ed4fe3995f548cd7cdc384b4
https://dune-project.org/doxygen/2.8.0/classDune_1_1Geo_1_1ReferenceElement.html#a0afe55b1551e04497fb74a301ace4e77


recipe-integration.cc

Dune:::QuadratureRules<ctype,dim> Class Template
Reference

• A.

type()

• B.

global()

• C.

integrationElement()

• D.

position()

• E.

weight()

• F.

Code snippet

/// [integration with quadrature rule]

double integral2 = 0.0;

using QR =

Dune:::QuadratureRules<Grid:::ctype, dim>;

for (const auto &e : elements(gv))

{

auto geo = e.geometry();

auto quadrature = QR:::rule(geo.type(), 5);

for (const auto &qp : quadrature)

integral2 +=

u(geo.global(qp.position())) *

geo.integrationElement(qp.position()) *

qp.weight();

}

std:::cout <<< "integral2 = "

<<< integral2

<<< std:::endl;
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://dune-project.org/doxygen/2.8.0/classDune_1_1QuadratureRules.html
https://dune-project.org/doxygen/2.8.0/classDune_1_1QuadratureRules.html
https://dune-project.org/doxygen/2.8.0/classDune_1_1Entity.html#afcca2e572657d516e1c816fc917016b9
https://dune-project.org/doxygen/2.8.0/classDune_1_1Geometry.html#a390be918f55a71294618ce7ef53de844
https://dune-project.org/doxygen/2.8.0/classDune_1_1Geometry.html#a99e8810f709f01289fd41eb88d9b118b
https://dune-project.org/doxygen/2.8.0/classDune_1_1QuadraturePoint.html#a291a09b8b1e567622576fef95b174447
https://dune-project.org/doxygen/2.8.0/classDune_1_1QuadraturePoint.html#ab9f22f89f3ac890fb09778c4dfb67639


recipe-integration.cc

intersections()

• A.

neighbor()

• B.

centerUnitOuterNormal()

• C.

Code snippet

/// [integrating a flux]

auto f = [](const auto &x)

{ return x; };

double divergence = 0.0;

for (const auto &i : elements(gv))

{

for (const auto &I : intersections(gv, i))

if (!I.neighbor())

{

auto geoI = I.geometry();

divergence +=

f(geoI.center()) *

I.centerUnitOuterNormal() *

geoI.volume();

}

}

std:::cout <<< "divergence = "

<<< divergence

<<< std:::endl;
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https://www.dune-project.org/doxygen/2.8.0/recipe-integration.html
https://dune-project.org/doxygen/2.8.0/group__GIIteration.html#ga0927181ebf10ed59531e262a63f92daf
https://dune-project.org/doxygen/2.8.0/classDune_1_1IdentityGridLeafIntersection.html#ab867b4f8b60ec30102b0fb461b314bb5
https://dune-project.org/doxygen/2.8.0/classDune_1_1IdentityGridLeafIntersection.html#a084584daf72a5f8df9d3368ead3fe6bc
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