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Now let Py and Pg be held constant at Py and P¢ respectively, and Q;, r=0.
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where Cr = Cpy + Cpc + Cry.
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Now let Pr = Pp + z(t) and Ps = Pg + y(t). Show that x(t) and y(t) satisfy
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Show that (0,0) is the lone steady-state and it is a stable node. MAPLE.
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Resistance: () = —— (R is the resistance = inverse of fluidity).

In order to accommodate the existence of a collapsed sinus and the resistance dependence upon down-
stream transmural pressure we consider a Starling-like resistor of the form

1

qﬁsv if Pry > PF‘L}I = % + FFV
Rsy = |L+m(Pev = Pry)| Rsy i PR < Pry < PRg" (7)
pEsv if PFV < P},ﬂn&n = ?FV — I;TP

Here, ¢ > 1 and 0 < p < 1. An example of the the graph of such a resistor is given in figure 1.
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Figure 1: The downstream Starling resistor describe by equation 7. Here, z = (Pr—Pr) and z = (Py— Py)

Let
= Ps— Pgs 9)
Z = PV — FV (10)

Now express Rgy in terms of x and y. Plug this into equation 6 and investigate the dynamics using maple.



Here are the equations in x and y.

(Cr+ Cpg)t — Cpsy = (QCF+me)— ((x—y)+PFS+ (:C—Z)+PFV>

(11)

Rps Rpy
. . r—y)+P —z)+ P
_CFSJ:"i_CFsy — QCS+ ( y) FSs (y ) % (12)
Rps Rsy

q ESV if xr >z+ %1
Rev =¢ (1+m(z—2) Ry if 2z-L2< 2 <z+%1% . (13)

p Rgy if T <z— 1P

Start with ¢ = .2 and p = 10.
Qep = 43 ml/min (14)
Qos = (0.15)(6900) ml/min (15)
Qsv = Qcs+Qps ml/min (18)
Pr = 11 mmHg (19)
Pg = 7.82 mmHg (20)
Py = 54 mmHg (21)
— P;— Py

Riy= — (22
Qrs )

Start with ¢ = .2 and p = 10. We will vary m and see how the dynamics change for various initial
conditions.

m | x(0) | y(0) What is going on here?
40 1 |
40 -1 -1
443 0 0
444 0 0
A45 0 0
A5 0 0
495 0 0
495 1 1
4951 -1 -1
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