Text S1. Stability analysis for steady states of approximating
ordinary differential equation models.
Stability analysis for the ordinary differential equations system approximating
the hemodynamics model
The only non-vanishing steady state of HD ordinary differential equations system is

]\/U’< = Cp.

Put u(N) := N7 (%) and observe that djgt(t) = u(N(t)) with

NRmama NS ﬁ?a—%’
u(N) = ¢ =N Rpin, N > 71{(.;713/0(77‘—?

(cp — N7)a, otherwise.
Evaluating the derivative of u at the steady state leads to

du
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N=cp

which means that the steady state is stable.

Stability analysis for the ordinary differential equations system approximating
the metabolic load model

The only non-vanishing steady state of the ML ordinary differential equations system is
(N*,m*,s*) = (NcM,d7 3).
It is assumed that s,,4, > 0. Evaluating the Jacobian matrix at the steady state leads to
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With the help of the Routh Hurwitz criterion [1] statements about the stability can be made. Indeed,
for the coefficients of the characteristic polynomial, it holds that
cp=—det(J)=08>0
Cc1 = det(Ju) + det(JQQ) + det(Jgg) =1>0
cg = —spur(J) =2 > 0.

In addition,

cicg —cg=2—p>0 for g <2.

Therefore, the steady state is stable for § < 2.
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