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The simulation of mechanical or biological structures often results in sys-
tems of ODEs with very strong dissipative forces. In this talk we will ad-
ress the prototypical equations

M(qδ)q̈δ = f(t, qδ, q̇δ)− 1

δ
G>(qδ)G(qδ)q̇δ, (0 < δ � 1)

for a given vector-valued function f : R × Rnq × Rnq → Rnq , and matrix-
valued functions M : Rnq → Rnq×nq (the symmetric positive definite mass
matrix) as well as G : Rnq → Rng×nq , which defines an invariant manifold
M := {(q, v) : G(q)v = 0} and is supposed to have a full-rank for all
arguments q ∈ Rnq . From a DAE viewpoint this system may be seen as a
singular perturbation of the index two system

M(q0)q̈0 = f(t, q0, q̇0)−G>(q0)λ0,
0 = G(q0)q̇0

well known in the context of multibody system dynamics. We will ap-
ply time integration methods of Newmark type to the above equations
and investigate their convergence properties by extending results from
the DAE case to this singularly perturbed setting. Numerical results for
benchmarks of small and moderate size will be presented and confirm the
theoretical findings.
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