Math 32L Lab Quiz#3 (Limited |mmunity)
Blake, Spring 2002
Name:

1. (21 points) Inthe S1-R-Smode for the spread of an infectious disease, we congtructed the following
differentid equations:

G =—Bs()i(t)+ p(l—s(t)—i(t))
& = Bs(t)i(t)— Ai(t)
(@ Which of the congtants is determined by the rate at which people recover from the disease? [Circle one

answer.|
8 A 1 1 none of these

(b) Which of the congtants could be affected by a public awvareness campaign? [Circle one answer.]
16} A 1 1 none of these

() Cirdeadl the nullclines for these differentia equations.

s=1 s=1—1

>

s=0  i=0 =4 soa

(d) Inthe setup for the “Limited Immunity” model, we introduced aterm, xR, which did not exist in the
origind S-I-R modd. Why did we introduce this term? [Check one answer.]

We assumed that some people will never recover from this disease.

We assumed that some people who are susceptible will move directly into the “recovered” group, thereby
bypassing the “infected” group.

Math problems are easier to work with if they contain at least three Greek |etters.

We assumed that afraction of the “recovered” group would become susceptible again.

(&) Suppose that the equilibrium point in the (s,7) phase planeis (0.6, 0.1), and that we have modeled a disease
for acity of 10 million people. What is the implication of this equilibrium? [Use specific numbers, and state your
answer clearly with complete sentences)



2. (24 points) Above each of the phase planes below write the letter corresponding to the system of differentiad
equations represented by the phase plane. On each phase plane pictured, indicate dl the null dines (please make them

dark enough to see eadly), and in each region draw directiona arrows to indicate the direction of the flow.

Sysem A System B: Sysem C:

dr — 0.02y 9t ——0.4yz+0.09(1—y—z) L=—z+ay
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d d d

d_?tJ =y(l—y) é/ =0.4yx—0.24y ﬁ =—y+0.8yx

[Pictures of phase planes are missing.]

System D:
it —z(2—2—y)
dy

7 =y(l-—z—y)

System H:

%:xy—x

d
d=TY—y



