Mathematics 172 Test #3 Name: WW@ N

You are to use your own calculator, no sharing.
Show your work to get credit.

1. (35 Points) The following is the system of rate equations for a two competing species (the z
species and the y species)
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(a) Here is one possible picture of the phase space for the system:
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(1) Draw in arrows that shows the direction that points in the &Ese sﬁ’ace g?e Igovmg
(ii) Use your answer to (b) to label all the equilibrium points as being either stable or unstable.
(iii) If z(0) = 400 and y(0) = 40 estimate =(50) and y(50).
z(50) ~ L5 0 v~ (S
(iv) If 2(0) = 0 and y(0) = 200 estimate z(75) and y(75).
(9days wn 7Y  axis

z(75) ~ (B y(75) ~ / / §
__(v) Describe the long term behavior of the competition. That is competitive exclusiog{ Com
“five coexistert &y species z dominates, or species y dominates. Circle the appropriate one.

Tmf”"’f ‘this case if there is a stable population of the x species is it possible for the y species to
invade?
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Yes or no. ] -




(b) Here is another possible picture of the phase space for the system:
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(i) Draw in arrows that shows the direction that poH{ts n the phase space are moving.

(ii) Use your answer to (b) to label all the equilibrium points as being either stable or unstable.
(iii) If 2(0) = 400 and y(0) = 40 estimate z(75) and y(75).

z(75) ~ (00 y(75) ~ (@)
(iv) If 2(0) = 0 and y(0) = 200 estimate z(75) and y(75).

w(75) = O y(m~_ 3k
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(v) Describe the long term behavior of the competition. That 1{6’6%52‘011:1% clustony competi-
tive coexistence, species  dominates, or species y dominates. Circle the appropriate one.

(vi) In this case if there is a stable population of the x species is it possible for a small number
of the y species to invade?

Yes or no. ﬁ,,/ >




(c) Here is yet another possible picture of the phase space for the system:
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(i) Draw in arrows that shows the direction that points in the phase space are moving.

(ii) Use your answer to (b) to label all the equilibrium points as being either stable or unstable.
(iii) If z(0) = 400 and y(0) = 40 estimate z(75) and y(75).

2(75) ) y(75) ~ ()

2(75) ~ &) O AL
(v) Describe the long term behavior of the competition. That is competitive exclusion, com-
petitive coexistence@iii dominates} or species y dominates. Circle the appropriate one.

(vi) In this case if there is a stable population of the = species is it possible for a small number
the y species to invade?

Yes or no. M @




2. (15 Points) For the system describing two competing species
d 1,200 —z — 4
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(a) What is the carrying capacity of the x species in the absence of the y species.

Carrying capacity is i XAV
(b) What is the intrinsic growth rate of the y species?

Intrinsic growth rate is w é’f

(¢) Find all the equilibrium points of the system.

Equilibrium points are: ((5?5 (f) fg;{) S )
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3. (25 Points) Consider a predator-victim system governed by the equations

f% —av-ovp = V(| — 002 P)
(iz_]; —_oproowp = P (=2t 000V )

(a) What is the intrinsic growth rate of the victim population?

Intrinsic growth rate is ® f

(b) What is the intrinsic death rate of the predator population?

Intrinsic death rate is @ ’iw

(¢) If V(0) = 2,200 and P(0) = 55 compute V'(0) and P'(0) and use this to give a sentence or
two describing the initial behavior of the system.

V'(0) = P(0) =
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(d) What is t!hé §vé¢§g%%%ﬁber oﬁ viéﬁm a,n? éi;ﬁg Gtore. !

V= 2O O P= S
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(¢) Draw the phase space including some curvesfwith arrows showing how points move.
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4. (25 Points) Islands off the cost of New Guinea are the homes of a species of fruit bat. The
probability of an island populated by the bats having its population of bats going extinct is p, = .b.
The probability of an island with no bats being populated from New Guinea is p; = .3.

(a) Let f be the fraction, or proportion, of the islands populated by the bats at a given time.
Write a rate equation for f. (Note that a rate equation should include a f‘% term and an equal sign.)

e = a() e =3

(b) Find the equilibrium point of the equation.

Equilibrium point is & 57 §mw
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(c) Draw the graphs of the solutions with f(0) = .1 and with f(0) = 0.
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(d) For the solution with f(0) = .1 estimate f(100).
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