
Chapter 6
Conclusion

In this book, two MOR methods for linear constant coefficient DAEs are dis-
cussed. TheseMORmethods are: the Index-awareMOR (IMOR) and Implicit IMOR
(IIMOR) methods. They both reduce DAEs of any index by first decoupling it into
differential and algebraic parts using projector, matrix and basis chain. However
the decoupling procedure of the IIMOR method is computationally cheaper than the
IMORmethod. Both methods have an attractive property that they preserve the index
structure of DAEs. Another interesting feature of these methods is the reduction of
the algebraic variables. These methods have been tested on both small and large scale
problem from different applications which proves their robustness.

DAEs were not just difficult to reduced but also reduce due to the hidden con-
straints. Thus, also special techniques were required to simulate them. Fortunately,
the implicit and explicit decoupling procedures used to develop the IIMOR and
IMOR methods, respectively, can also be used to efficiently simulate DAEs using
the standard ODEs integration methods such as Runge-Kutta methods for ODEs.
These decoupling procedures are based on the matrix and projector chain approach
and are extendable to nonlinear and time varying DAEs. This makes this approach
more flexible than the existing decoupling approaches such as the spectral projectors,
Drazin inverses, etc. Matrix, projector and basis chains for general structured DAEs
are numerically feasible and can be constructed using the computationally cheaper
LU based routine discussed in [36]. This same routine can be used to construct bases
of these projectors. However, one has to be aware that the numerical computation of
the bases for the decoupling may involve serious difficulties because of the accuracy
sensitive rank decisions. But it is expected to be profitable if the bases functions can
be computed in a robust way, for example some applications such as the electrical
network problems which are modeled using the incidence matrices, we recommend
to use the incidence matrices to construct these bases instead of using singular matri-
ces which may be ill-conditioned. For some applications with special structures they
can also be constructed explicitly.
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