
Homework #9Due:FridayMay 3
Math471

1. Stability of Modified Euler’s Method: Considerthe following IVP to besolvedby themodified
Eulermethod:
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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 theinstabilitypropertiesbetweenthesetwo methods.

2. CardiacOutputmaybeapproximatedby thefunction
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theflow is in ml/min andtime is in minutes.p
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A modelfor Arterial pressurePA andVenouspressurePV in mmHg,startswith a few assumptions
and appliestwo conservation equations,(the detailsare on the secondpage),and resultsin the
following systemof differentialequationsfor pressures.
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Your AssignmentSolve this systemof differentialequationsusingMATLAB’ s ode45solver over
a timeperiodof t

�
0 
 10� 76min. Thiscorrespondsto 10 cardiaccycles.

Handin a plot of PA. What is themaxPA andtheminimumPA? Thesecorrespondto systolicand
diastolicbloodpressures.

1



A MODEL FORARTERIAL AND VENOUSBLOOD PRESSURES

ViensArteries

C
C

A
V

Q Q

P PA V

QAV

Heart

Derivationof theGoverningDifferentialEquations� Assumption1:

Theflow betweenArteriesandVeinsQAV is proportionalto thepressuredifference.

QAV � PA � PV

R

In this equation,R is calledtheresistanceto flow.� Assumption2:

Volumechangesareproportionalto thepressurechanges:

dVA

dt � CA
dPA

dt
(4)

dVV

dt � CV
dPV

dt
(5)

(6)

In theseequations,CA andCV arethecompliances.� Conservationof massin eachcompartment

Flow Ratein � Flow Rateout � rateof volumechange (7)

Q � t � � PA � PV

R � CA
dPA

dt
(8)

PA � PV

R � Q � t � � CV
dPV

dt
(9)
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