S1 Appendix

We analyze the inherent stability of the model under cornstan-oscillatory muscle pressure by examining the
eigenvalues of the Jacobian at the nominal parameter setayitig parameters by multiples of 2 and 10. To obtain
steady-state®s is set at a constant callé¥sc and the system of ODE’s is set to equal O:
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It follows thatV = Ve = Va = 0 andP, = Re = P. = Pa = 0. Given the relation®y = f(Va), Rm = f(\), and
Pew = f(Vew), we have 3 equations with 6 unknowf\é, Ve, Vew, Pe, Bm, Pow). Three additional equations come from
incorporating loop summations such that(Va) = Rm(Ve), Rm = —(Pew + Prusc), andV = Ve = Va+ V.. Noting
thatPy is defined implicitly by Eq. (10) and using the complianceveuiunctions
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we obtain two equations
0 = PCW(VA(PeI )7Vc) + F)mus.C + Rm(vc)
0 = PCW(VA(PEI )7VC) + I:)mus.,C + Pel

that are solved numerically for two unknowRs, V. for each modified parameter set using an iterative algoritm
From these steady-state values we can calculate the remgaitaite variables.

In order to linearize the system and determine asympoteti@tor we rewrite the system in terms of the state
variablesV,V,, Py, Re Using previously described relationships:
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where the quantity% =Va. The Jacobian
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was found using symbolic computation then used numeritalbalculate eigenvalues. All parameter variations gave
stable solutions excepg, dc, andV max. However, varying these parameters by 2 and 10 is not agtplajisiological

and the instability comes from these modifications makimgghrameter values inconsistent with the rest of the sys-
tem. The parameters andd. must be equal with our calculations, and singes a normal operating pressure, it must
stay within a narrow range. Likewis¥g max iS €quivalent to dead space so not only must it also be wittmareow
range but if it varies too much with respect to other paramnsedad states then the equations will be inconsistent. It
is therefore reasonable to state that the steady-statesofmibdel system is inherently stable for the physiological

parameter ranges used here.




