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Unique solutions of initial value problems for mechanical systems with
redundant unilateral constraints
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tin Arnold

Making use of Langrange multiplier methods the dynamics of intercon-
nected rigid or flexible bodies under certain inequality constraints can be
modeled as a system of second order differential equations coupled with
a complementarity problem

M(q)q̈ = f(q, q̇, t) +GT (q)λ,
0 ≤ λ ⊥ g(q) ≥ 0.

Here, the mass matrix M(q) ∈ Rn×n is supposed to be symmetric, posit-
ive definite. A common assumption is furthermore that the active con-
straints g(q) ≥ 0 are independent which means that the Jacobian mat-
rix G(q) := ∂

∂q
g(q) ∈ Rm×n has full rank. But many application models

(e.g. of vehicle construction, biomechanics or robotics) deal with depend-
ent (redundant) constraints. One option is to identify and eliminate these
terms. However, if the complexity and the computational effort of the im-
plementation should be optimized, the use of redundant constraints can-
not be avoided. Using existence results for generalized complementarity
problems and measure differential inclusions we generalize the proof of
existence of solutions to the case with redundant unilateral constraints.
Furthermore we will discuss existence and uniqueness of solutions in the
case of singular mass matrices.
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