Homework #9Due: FridayMay 3
Math471

1. Stability of Modified Euler’'s Method: Considerthe following IVP to be solved by the modified
Eulermethod:

Y=Ay Y(X)=Yy#0

Show that the stability requirementfor modified Euler's methodis identical to that of Euler’s
method. The only differenceis in the form of the instability that occurs. Describeand justify
thedifferencein theinstability propertiesbetweerthesetwo methods.

2. CardiacOutputmay be approximatedy thefunction

Q(t) = Asin’(wt) cogwt — @) 1)

wheren= 13, ¢ = 11/10, w = 76rrandA = 106, 596. Figure1 shavs agraphof thisfunction,where
theflow is in ml/min andtimeis in minutes.p = 1/76.
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Figurel: Q(t)

A modelfor Arterial pressureP, andVenouspressureR, in mmHg, startswith a few assumptions
and appliestwo conseration equations,(the detailsare on the secondpage),and resultsin the
following systemof differentialequationgor pressures.

dP, 1/ 1 1 _

@~ C, (—§PA+ RNV +Q(t)) PA(0) = Py (2)

dR 1/1 1 _

T - S (F-) RO-R ®
where L

R= 5 P,=96 P,=5 and Q=6900

C,=2 C, =55
andQ(t) is from equationl.

Your AssignmentSolve this systemof differentialequationsusingMATLAB’ s ode45solver over
atime periodoft = 0 — 10/76 min. This corresponds$o 10 cardiaccycles.

Handin aplot of P,. Whatis the maxP, andthe minimum P,? Thesecorrespondo systolicand
diastolicbloodpressures.



A MODEL FORARTERIAL AND VENOUSBLOOD PRESSURES
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Derivationof the GoverningDifferential Equations

e Assumptionl:
Theflow betweenArteriesandVeinsQ,, is proportionalto the pressuralifference.

QAV = R

In thisequationR is calledtheresistancéo flow.

e Assumption2:
Volumechangesreproportionalto the pressurehanges:

av, dP,

A _ C. A 4
dt A dt @)
dvy, dR,
b /A hull's 5
dt Y dt ®)
(6)
In theseequationsC, andC,, arethecompliances.
e Conserationof massn eachcompartment
Flow Ratein — Flow Rateout = rateof volumechange (7
P,—R dP,
Q) - "5~ = Gy (8)
P.—R dRr,

R L-Qn = Gy ©)



