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PDE2D is a general-purpose partial dierential equation solver whi h
solves very general systems of nonlinear, steady-state, time-dependent and
eigenvalue PDEs in 1D intervals, general 2D regions (see Figure 1), and
a wide range of simple 3D regions (see Figure 2), with general boundary
onditions. It uses a
and either a

ollo ation nite element method [2℄ for 3D problems,

ollo ation or Galerkin nite element method

and 2D problems. It has been sold

an be used for 1D

ommer ially for 30 years, but re ently a

version has been made available, whi h

an be downloaded at no

ost from

www.pde2d. om.
The free version limits the number of unknowns, but the limits are large
enough that it

an be used to a

urately solve fairly large problems.

For

1D problems there is a limit of 400 unknowns, for 2D problems the limit
is 7500 unknowns, and for 3D problems no more than 25,000 unknowns are
allowed. Sin e high-order nite elements are used, high a

ura y

an often be

obtained for moderately di ult problems with these limits on the number
of unknowns.
The two downloadable versions run on Windows with the Intel FORTRAN 11.0

ompiler, and on Linux with gfortran 4.3 (a FORTRAN

piler is required with any version).

Users who need to solve even larger

problems will have to pur hase the standard version.

There is a video at

www.pde2d. om whi h gives a good overview of the produ t.
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The author began work on PDE2D in 1974 while he was a professor at
Universidad Simon Bolivar, and development has

ontinued uninterrupted

for 37 years now. Here are some of the major features of PDE2D.

Figure 1. 2D Triangulation of Venezuela
1. There are two user interfa es, a Graphi al User Interfa e (GUI) whi h
an be used to a

ess the

Intera tive Driver, whi h

ollo ation nite element methods, and an
an be used to a

ess both the

ollo ation

and Galerkin nite element algorithms.
2. PDE2D produ es its own graphi s, but also will automati ally produ e
a MATLAB program, whi h

an be run to produ e MATLAB graphi s.

3. PDE2D has all the exibility of FORTRAN: for example, you
FORTRAN fun tions to dene any PDE and boundary

an write

ondition

oef-

 ients, or write your own FORTRAN post-pro essing routines.
4. For 2D problems, using the Galerkin option, a user-supplied initial
triangulation

an be rened adaptively, or graded a

supplied spe i ations (see Figure 1).

ording to user-
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5. For 2D problems, using the Galerkin option,
be dened by parametri

equations, or a

ubi

urved boundaries
spline

an

an be drawn

through user-supplied boundary points.

6. The Galerkin nite element method options use up to 4th degree ele5
ments, thus up to O(h ) a ura y. The ollo ation options use ubi
4
elements, and thus generally provide O(h ) a ura y.

7. Newton's method is used to solve the nonlinear algebrai

equations, for

nonlinear problems.

8. The shifted inverse power method is used to nd a single eigenvalue,
with asso iated eigenfun tion, of an eigenvalue PDE. If all eigenvalues are desired (without eigenfun tions), a shifted QR iteration from
EISPACK is used.

9. Adaptive time step

ontrol is available for time-dependent problems.

10. For 2D and 3D problems, there are several options to solve the large
linear systems, in luding iterative methods, sparse dire t solvers, and
frontal methods. On multipro essor omputers with MPI message passing software, PDE2D also oers parallel linear system solver options.

The best detailed do umentation on PDE2D is in Appendix A of referen e
[1℄. Details of how PDE2D solves problems in nonre tangular 3D regions

an

be found in referen e [2℄. A list of over 200 journal arti les in whi h PDE2D
has been used to generate some or all of the numeri al results is given at
www.pde2d. om.
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Figure 2. 3D Grid, Part of Torus
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