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FEniCS is a popular open-source computing platform for solving partial 
differential equations (PDEs). FEniCS enables users to quickly translate 
scientific models into efficient finite element code. With the high-level 
Python and C++ interfaces to FEniCS, it is easy to get started.

Introduction 
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What is FEniCS?



Introduction 
Overview of components 

UFL: unified Form Language for Finite 
element method.

FFC: FEniCS form compiler to generate 
low-level c++ code.

SyFi: Symbolic Finite element (C++ 
library) provide polynomial space and DOF 
as symbolic expression.

UFC: Unified Form-assembly Code.

FIAT: Finite element automatic Tabulator.

Instant: Instant is a Python module that 
allows for instant inlining of C and C++ 
code in Python.

FErari: Finite Element rearrangement to 
automatically reduce instructions) generates 
optimized code
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Installation 
Download 

curl -s https://get.fenicsproject.org | bash

sudo apt-get install software-properties-common
sudo add-apt-repository ppa:fenics-packages/fenics
sudo apt-get update
sudo apt-get install --no-install-recommends fenics

conda create -n fenicsproject -c conda-forge fenics
source activate fenicsproject
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Installation 
Test your installation  

Simple code:

Output:
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Finite Element Method
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What is Finite element method?
Finite element method is a framework and a recipe for discretization of 
mathematical problem for example partial differential equation (PDE).

PDE
Weak 
form

Matrix 
equation



Poisson equation

Mathematical equation

Finite element variational formulation
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u is trial function

v is test function



Poisson equation
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Bilinear form
linear form



https://www.femtable.org

Poisson equation

Families of elements
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Poisson equation

FEniCS code – C++ vs. Python
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C++ Python

Static Typing Duck Typing
(Dynamic)

Compiled Interpreted

Lots of excess code Easier to write



Poisson equation

FEniCS code – Setting up the Program
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C++ Python



Poisson equation

FEniCS code – Defining Your Space
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UFL

C++

Python



Poisson equation

FEniCS code – Boundary Condition
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C++

Python



Poisson equation

FEniCS code – Setting the Boundary
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C++ Python



Poisson equation

FEniCS code – Defining Your Space
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UFL

C++

Python



Poisson equation

FEniCS code – Solving
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C++ Python



Poisson equation

FEniCS code – Visualizing the Solution
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C++ Python



Poisson equation

FEniCS code – Running
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Cmake Build System



Poisson equation

FEniCS code – Visualizing the Solution

C++
Python



Poisson equation

FEniCS code – C++ vs. Python Revisited
C++ Python

Static Typing Duck Typing (Dynamic)

Compiled Interpreted
Lots of excess code Easier to write

Mesh: 512x512

C++ ~14% faster


