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Which of the following is true in a Lotka-Volterra predator prey model:

@ The prey birth rate is constant.
B. The predator birth rate depends on the # of prey.
C. The prey death rate depends on the # of predators.
D. The predator death rate depends on the # of prey.

What is the name of points where neither species changss quantity?

A. Poincare Points
Equilibrium Points

C. Null Points

D. Cooperative Points

Species r and s are represented in a phase plane with r on the horizontal axis ar« s on the
vertical axis. In a portion of the phase plane, Ar > 0 and As < 0. In that portion »f the

phase plane
ArC>0 NS <O
A. rincreases and s increases. ’
r increases and s decreases.
C. rdecreases and s increases.
D. rdecreases and s decreases.

The basic SIR model for measles is modified to allow for the possibility that the measles
are fatal. Which is true about the change in the diagram for the model?

A new group is added to the model but no arrows g _— . L\-\: R ALA

A new arrow s added but no new groups ; ) / \1 O‘a

Both a new arrow and a new group dre added / 1‘ D
\\ \,

The diagram is unchanged.

o0 w>

A group of medical doctors researched ways to increase handwashing by childre1. They
believe they can cutin-hek~the-chance children’s chance of infection in half as a result.
Q—L <O  What will be the impact on the threshold population?
Total Pop

AS%1- b1 <0 A Cut the threshold population in half. l »\f eshold =‘9, n

@ Double the threshold population. 0- time ] oCh tnk» Econt.
Qg ~\o <O . No changed in the threshold population. N A
D. Increase the threshold population by 2%. L (overy
< b e
S a In the basic SIR model, the parameter b is calculated as u-k derowit
— " A Iftimein$) ca ek © M\
(B) 1/(time in T) doubte T Tiareshold |
. (time in R)

D. chance of infection/#contacts
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NAME:
MATH 1470 Fall 2003 Tintera
TEST 3: Two-Species, Epidemic and Linear Programming Models. Covers Chapters *' 9

Y ou may use calculators and one 8.5 by 11 inch page of notes. Please show all work o1 this test
booklet. Partial credit is awarded only for work shown. Each problem is worth as indicated. Good

ek 50 Chnt. 20 .000 10

I. A variation on the mésles has broken out in a town of 20,000 people. In that town. people make 10

. — . oo
contacts per day and 5% of the contacts between an infected person and a susceptible pxrson leads to the
measles Tor the susceptible person. Since this is a new disease, no one is immune nor h.ive they been
vaccinated. It takeéweek tﬁ recover from this type of measles.

pm——

a) (10 points) Write the ch;?lge moﬁ (Delta model) for this situation based on the S1H. model.. FH—no

writ sk).
as1 bl ,
[} v\:‘t v l O -
S _')1)'& Q= Ginf *¥HC §O $HC . l =  0000Ld
) Tored Pop = 20,000

L (s
b= = = = —.00000sST 3T toooouST — 4T

O _ + LT

ﬂ
b) (5 points) Early on in the outbreak, there are 10 people infected and 2 have recoverz 1. How many

will there be in each group (S, I, R) the next day? S_—; (O w=2 S; X0 OOO -l0-2

jne:c(' 194988 — (. 0ooes )(Kag(10) = \‘H%? (4,9%%
L“e = O+ (.oovotsy &mﬁ%ﬂ (10) - £ (\oY = |u,
-+ \/1\(!0 3.4

c)‘*g (5 points) Later, the number of 1nfected has l‘le n to ﬁo A reporter from a local newspaper asks

you, the mayor of the town, if the number of infected wilf go up. Can you tell him?

T =50
T thouadd e p] >0 > S &

NQQ@‘ to kwnow S o e c ble o answer.

d) (5 points) For which values of S will I increase (ie, have Al > 0) ?

S > 5 - A - 590 54

G {0000LS



Suppose species a and b are modeled by the equations

ﬁ_—a=0.7a—0.014a2—0.01ab = a1~ o4 e - 0l b}

t
4P 63, 001 -
5—7—0'3[) 0010023 = { (\3 ~ ol b —.07a)

a) Label the skew lines in the phase plane below as Aa=0or Ab = (. < @ '(o) z (O} 70 \

b AMW?IWI N
¢) Interpret the phasé plane biologically. ).

Where ‘X:X’ denotes an equilibrium point.
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