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Homework 6 Solution
Section 3.1.

3.1.4. Find the logistic model that satisfies:

(@) C'=20,000, Py, = 5000, P; = 3000.
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(b) Py = 5000, P; = 8000, P, = 6000.
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(c) If Py = 5000 then P; is twice Py, and if Py = 8000 then P, is half P.
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(d) The maximum population P; = 45,000 occurs when Py = 35, 000.

x
For f(x) = rax (1 — —), the maximum occurs when = = Bl and the maxi-

mum is f(g) = 7"% <1 — C) = % So % = 35000 and % = 45000.
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3.1.8. Find the nonlinear population model I P, = rP,e /N that satisfies:
(a) N =1000, Py = 100, P, = 250
Py 100 1
250 = P; = rPye 1000 = 100re™ 1000 = 100re™ 10

250
~100°
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(b) r =5, Py = 100, P, = 250
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(c) Py = 2000, P; = 6000, P, = 4000
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(d) The maximum population P; = 7500 occurs when Fy = 5000.

For the function f(z) = rze™ ¥,

f'(x) = re” ¥ +rze”
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Furthermore, if z < N then f'(z) > 0if z > N, then f/'(z) < 0. Sox = N is

a local maximum. Therefore the maximum population occurs when z = N
and itis f(N). So N = 5000 and

7500

. __ 5000 . -1 . .
7500 = 5000re™ 5000 = 5000re™ " = r = 50006 =

1.5e.

_ _Pn_
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3.1.10. Identify r, s and N for each of the following nonlinear infection model I,,1; =
I, —rl,+sl,(1—1,/N):

@) Iny1 = 0.71, 4 2.9, (1 — I,,/7500)

In

Ing1 = In = 03Iy +2.90n(1 — —ts

)

r=0.3,s =29 N = 7500
(b) Iny1 = 3.25L,(1 — 0.00251,,)

I I
Iy =1, — I, + 3251, (1 - ) =TI, — I, + 3251, <1 - 4”)
0.0025 00

r=1,s=3.25, N =400
2

I
(c) Iy =101, — ﬁ in a population of size 1000

I? I I
I,.1=10I,—10—2- =10, (1 - -2 )=1,—1,+ 101, 1— —=2
i " 771000 " ( 1000) = dn W < 1000)

r=1,s =10, N = 1000
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I2
(d) In41 =5.751, — 10’60 in a population of size 5000.

2 12 I
Iyy1 =5.750,—5-—-"~ = 0.751,+5I,,—5—"~ = I,,—0.251,+5I, ( 1 — —~
i " 75000 T T nt ”< 5000>

r=0.25,s =5, N = 5000

3.1.16. Find the nonlinear price model P, = Pi + bP, + c that satisfies each of the
following;: "

(a) C:07P0:1,P1:4,P2:2

a a
n
a a
2=Py=—+bP =-+4b
2 Pl-l- 1 4+
a 4 56
=a+b ,4+b =b 15,& 15
56 4
P, = —
n = gt

(b) ¢ =2,and Fy = 3.5 gives the minimum price P; = 2.5

a
P = 55+ bPy 42

For f(z) :%—l—bx—i—z

b
For a positive z, f(z) has the minimum if z = \/; and the minimum is f(x).
So

b b
\/7:3.5,—a+b\/7+2:2.5.
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a

a

35 +350+2=25= —% +42.875a + 2 = 2.5 = a =~ 0.0017,b ~ 0.1438
0.0017

n
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+ 0.1438F, + 2




