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Figure 3.24: Mass-spring-damper system with potential algebraic loop

Solution. If the mass of the second car is negligible, one may be inclined
to treat the second car as a massless cart. This presents a dilemma. As Fig-
ure 3.24 (b) indicates, the presence of the second mass specifies a causality that
propagates through the bond graph to otherwise unassigned bonds. Note the red
causal strokes which are assigned by propagating the causality of the second
I-element. If the second railcar is treated as a massless cart, four bonds are left
with unassigned causality. Hence, causality must be specified by selecting one
of the remaining unassigned R-elements, assigning its input-output relation, and
propagating the resulting cause-and-effect. It does not matter which R-element
we choose. If we select the second damper and prescribe that it supplies the
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