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Abstract

Gauss principle of least constraints provides a new modeling method for dynamics of multibody
systems, which changes dynamical problem of mainly solving differential-algebra equation into
the frame of solving minimum. The problem of the mass singular matrix is the difficulty in tradi-
tional dynamics of multibody systems. We start with new modeling method for solving the singu-
lar problems. By introducing the generalized inverse, the Gauss principle of least constraints for
matrix singular matrix and solving strategies for optimization method are established. In the ex-
ample, the optimization and the Lagrange equation of the first kind are used to model and calcu-
late. The example validates the optimization method for this kind of singular problems.
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Figure 1. The block diagram of the numerical solution of the singular mass matrix
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Figure 2. The plane four-bar linkage
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Table 1. Mechanical parameters of planar four link
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Figure 3. The motion curve of the 1 rod centroid in y direction
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Figure 4. The motion curve of the 1 rod centroid in y direction
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Figure 5. The difference of two methods in y direction
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