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Presentacion del libro

Las matematicas CAPITULOS:
en la vida real
Introduccion basica al
modelamiento matematico 1. Introduccién a los nimeros reales R.

ohn Jairo Leal Gémez [ Juan Pablo Cardona Guio

2. Introduccién a las funciones.

3. La derivada.

4. Modelamiento matematico.

5. Anexos.

Direccion de Investigacion y Extension
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Presentacion del libro

4.3 Situaciones cotidianas

En primer lugar, se muestran “expresiones” de situaciones cotidianas con
sus respectivas representaciones como funciones y sus derivadas.

4.3.1 Encender la luz

Figura 4.3,

Encender la luz

La accién de encender la luz, como en la figura 4.3, se puede escribir mate-
madticamente como el cambio en la posicion del switch P como variable inde-
pendiente o causa del fenémeno, y el efecto se puede ver en el cambio de
la intensidad luminica /. Esto quiere decir que la intensidad luminica es una
funcién de la posicion del switch I(P). La variacion se puede escribir como:

dl
va 4.1

2|16



DUNE Numerics Project

Distributed and Unified Numerics Environment (DUNE)

>

v

vyYyy

Software de cédigo abierto bajo la licencia GNU General Public Licence 2 M

Disponible en macOS, Debian @, Ubuntu @, openSUSE @, Arch Linux A y FreeBSD "

Conjunto de bibliotecas de plantillas en @ moderno con enlaces a

Implementacién eficiente de las estructuras de datos y los algoritmos en interfaces abstractas.

Para la resolucién numérica de ecuaciones diferenciales parciales e implementacién de esquemas

basados en mallas, por ejemplo, diferencias finitas, elementos finitos o voltimenes finitos.

applications
' ' ' 000
discretization modules extra grids external modules

felele] 000 felele]

core modules

Origen: https://dune-project.org/about/dune.

Figura: Los binarios estan disponible en el
repositorio Arch Linux for Education (Jingbei Li,
Carlos Aznardn y otros, octubre 2022).
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https://github.com/dune-copasi/homebrew-tap
https://packages.debian.org/search?suite=sid&section=all&arch=any&searchon=sourcenames&keywords=dune-
https://launchpad.net/~opm/+archive/ubuntu/ppa
https://build.opensuse.org/search?search_text=dune-&search_for=2&name=1&attrib_type_id=
https://aur.archlinux.org/packages/?O=0&SeB=n&K=dune-&outdated=&SB=n&SO=a&PP=50&do_Search=Ir
https://www.freshports.org/search.php?stype=name&method=match&query=dune-&num=20&orderby=category&orderbyupdown=asc&search=Search&format=html&branch=head
https://pypi.org/search/?q=dune-
https://dune-project.org/about/dune
https://github.com/arch4edu/arch4edu
https://github.com/arch4edu/cactus

DUNE Numerics Project

Proyectos que emplean DUNE

> https://dumux.org

> https://opm-project.org

> https://precice.org

> https://amdis.readthedocs.io

> https://github.com/parafields

» https://www.zib.de/projects/
kaskade7-finite-element-toolbox

Origen: https://dune-project.org/gallery.
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El DUNE verso: modulos

https://dune-project.org/groups/core

.pre After_build

build_dune-commo... build_dune-istl-git build_dune-grid-git build_dune-function... ————— build_dune-pdelab-...
build_dune-uggrid-git build_dune-localfun...
build_dune-typetree...

build_dune-geomet...

Origen: https://gitlab.com/dune-archiso/repository/dune-archiso-repository-pdelab-git/-/pipelines.

dune-common Clases fundamentales e infraestructura para la construccién del sistema.
dune-geometry Elementos de referencia, métodos de cuadraturas y transformaciones geométricas.
dune-grid Interfaces con las mallas (ALUGrid, UGGrid, AlbertaGrid, YaspGrid).

dune-istl Biblioteca de plantillas para solucionadores iterativos, clases genéricas de
matrices/vectores dispersos.

dune-localfunctions Interface genérica para funciones de elementos finitos.
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https://dune-project.org/modules/dune-common
https://dune-project.org/modules/dune-geometry
https://dune-project.org/modules/dune-grid
https://dune-project.org/modules/dune-alugrid
https://dune-project.org/modules/dune-uggrid
https://dune-project.org/modules/dune-grid
https://dune-project.org/modules/dune-istl
https://dune-project.org/modules/dune-localfunctions

El DUNE verso: modulos

Dependencias de algunos médulos

dune-fem dumux
dune-alugrid dune-grid
dune-istl dune-istl
dune-localfunctions dune-localfunctions
python-fenics-ufl dune-alugrid (opcional)
python-matplotlib dune-foamgrid (opcional)
python-scipy dune-functions (opcional)
dune-polygongrid (opcional) dune-mmesh (opcional)
dune-spgrid (opcional) dune-spgrid (opcional)
eigen (opcional) dune-subgrid (opcional)
papi (opcional) opm-grid (opcional)
opm-models
dune-alugrid dune-pdelab
dune-localfunctions arpack++
opm-grid dune-alugrid
opm-common dune-functions
suitesparse suitesparse
zoltan superlu
dune-fem (opcional) dune-multidomaingrid (opcional)

616


https://github.com/FEniCS/ufl
https://matplotlib.org
https://scipy.org
https://eigen.tuxfamily.org
http://icl.cs.utk.edu/papi
http://faculty.cse.tamu.edu/davis/suitesparse.html
https://github.com/sandialabs/zoltan
http://reuter.mit.edu/software/arpackpatch
http://faculty.cse.tamu.edu/davis/suitesparse.html
https://github.com/xiaoyeli/superlu

Curso de DUNE/PDELab 2021

https://dune-pdelab-course.readthedocs.io

# DUNE/PDELab Course Material

# » Dune/PDELab Course © Edit on GitHub
CGED

Introduction

Dune/PDELab Course

« Introduction

o About Dune

o About this Course

o How to study with the Material

o Setting up the exercise environment

« Lectures

o C++ for Scientific Computing
o Introduction to Finite Elements
o The Dune Grid Interface

o Simulation Workflow

o Elliptic Problems

o Instationary Problems

- Finite Volumes

o Systems of PDEs

o Adaptivity

o Parallelization

o Code Generation with Python

+ Questions and Answers
+ Licensing and Copyright

Next ©

© Copyright 2021, Dune Course Team. Revision 73f@edae.

Built with Sphinx using a theme provided by Read the Docs.
Read the Docs
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Snippet en C++

Listado: Programa dune-basics.cc.

#ifdef HAVE_CONFIG_H
#include "config.h"

#endif

#include <iostream>

#include <dune/common/parallel/mpihelper.hh> // An initializer of WPI
#include <dune/common/exceptions.hh> / C

int main(int argc, char **xargv)

try

{
// Maybe initialize MPI
Dun MPIHelper &helper = Dune::MPIHelper::instance(argc, argv);
std::cout << "HelloWorld!,This is dune-basics." << std::endl;

if (Dune::MPIHelper::isFake)
std::cout << "This, is a sequential_program." << std::endl;
else
std::cout << "I amrank,’ << helper.rank() << ", of," << helper.size()
<< "_processes!” <« std:endl;

return 0;
}
catch (Dune:: Exception &e)

std::cerr << "Dune reported error:, "’ << e << std::endl;
}
catch (...)
{

std::cerr << "Unknown_exception thrown!" << std::endl;
}

}
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Snippet en Python
https://dune-project.org/sphinx/content/sphinx/dune-fem

Eigenvalue problems

B Grid Views: Adaptivity and Moving
Domains

Overview and some basic grid views
(level and filtered)

Dynamic Local Grid Refinement and
Coarsening

B Evolving Domains
Mean Curvature Flow

Using C++ Code Snippets

Discontinuous Galerkin Methods: the
DUNE-FEM-DG Module

Virtual Element Methods: the DUNE-
VEM module

HP adaptive DG scheme for twophase
flow problem

Mixed-dimensional PDEs: the Dune-
MMesh module

ion for C++ Developers

[11:

from ufl import *

from dune.ufl import Constant, DirichletBC

import dune.ufl

import dune.geometry as geometry

import dune.fem as fem

from dune.fem.plotting import plotPointData as plot
import matplotlib.pyplot as pyplot

set up polynomial order and radius of reference surface

[21:

order = 2
RO = 2.

We begin by setting up reference domain Iy ( grid ), and the space on I'y that describes I‘(t)
( space ). From this we interpolate the non-spherical initial surface positions , and, then

reconstruct space for the discrete solution on I'(t).

131:

from dune.fem.view import geometryGridview

from dune.fem.space import lagrange as solutionSpace

from dune.alugrid import aluConformGrid as leafGridView

gridview = leafGridView("sphere.dgf", dimgrid=2, dimworld=3)

space = solutionSpace(gridView, dimRange=gridView.dimWorld, order=order)

u = TrialFunction(space)

v = TestFunction(space)

x = SpatialCoordinate(space)

# positions = space.interpolate(x * (1 + 0.5%sin(2*pi*x[0]*x[1])* cos(pi*x[2])), name="posi
positions = space.interpolate(x * (1 + 0.5*sin(2*pi*(x[@]+x[1]))*cos(@.25*pi*x[2])), name="
surface = geometryGridview(positions)

space = solutionSpace(surface, dimRange=surface.dimWorld, orderorder)

solution = space.interpolate(x, name="solution")

GridParameterBlock: Parameter 'bisectioncompatibility' not specified, defaulting to '0' (fa
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Poisson equation.ipynb

File Edit

8 + X

Simple @D

View Run Kemel Tabs Settings Help

O O » ®m C » Makdown v

- Finite Elements

As another example, we solve the Poisson equation
~Au=f inQ
u=0 indQ

in Python based on a simplical Dune grid: ALUConformGrid .

import numpy as np
from dune.grid import cartesianDomain, gridFunction
from dune.alugrid import aluConformGrid

vertices = np.array([(0, @), (1, @), (1, 1), (o, 1),
(-1, 1), (-1, @), (-1, -1), (6, -1)])
triangles = np.array([(2, 0, 1), (0, 2, 3), (4, 0, 3),
(e) 4) 5)) (6) e) 5)) (01 6) 7)])

aluview = aluConformGrid({"vertices": vertices, "simplices": triangles})
aluVview.hierarchicalGrid.globalRefine(2)

DUNE-INFO: Generating dune-py module in /home/carlosall@15/.cache/dune-py
DUNE-INFO: Compiling HierarchicalGrid (new)
DUNE-INFO: Compiling ReferenceElements (new)
DUNE-INFO: Compiling ReferenceElements (new)
DUNE-INFO: Compiling ReferenceElements (new)

O [ 1 @ Python3 (ipykernel) | die

Mode: Command

Notebook [7 &  Python 3 (ipykernel) O

®

o] vasFE

Ln1,Col1 Poisson equationipynb 0 [\

k-

-]
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- Arch Linux Core [Official] A partition and disk
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- Arch4Edu [Third-party] Eﬂ Afree file archiver for
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