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This work is concerned with symmetric and symplectic projection meth-
ods. The idea is based on symmetric projection schemes introduced by
Hairer for ODE systems in the Abelian case Rn living on a manifold, which
combine a symmetric scheme with a projection on the manifold, resulting
in an overall symmetric scheme which preserves the constraint defined by
the manifold.
We have generalized this scheme to projection schemes, which combine
a symmetric, time-reversible and symplectic scheme (Leapfrog, for exam-
ple) with a projection on the manifold described by the Hamiltonian, re-
sulting in a scheme with the aforementioned properties which preserves
the Hamiltonian exactly.
In a further step, we adapted the method to the non-Abelian case of ma-
trix Lie groups. In this case, the projection method can be used in quantum
field theories as, for example, in Lattice QCD. In these theories, expecta-
tion values of some operators have to be computed. This has to be done
numerically with high computational cost, and the symmetric and sym-
plectic projection method is promising to reduce this effort.
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