MATH 225 - Differential Equations September 14, 2008
Project 1, Fall 2008 Due: September 24, 2008

Lab 1.3 - Logistics Population Models with Harvesting

For this project we consider lab 1.3 of Dillerential Equations pages 146 to 147. After reading this material construct a

lab report addressing cach of the following questions for cases 3, 4, 6, 8 of table 1.10 on page 147:%

1. Given a logistics growth model with constant harvesting,

l. :
il—lf) =k (1 - %) —a, kN,acR". (1)

(a) Construct a list of variables and parameters associated with (‘) and describe the meaning ol each.
(b) Analytically solve (.) nsing the methods discussed in section 1.2 of the text. C‘Fcn'" ATAK t)
(¢) Discuss qualitative behavior of the solutions to (“) throngh the equation’s: ( Fer a=a D
i. Equilibrium Points
i1i. Phase Line
(d) Using Euler’s method and a slope field diagram address the following question:

e For a = ay, what will happen to the fish population for various initial conditions?

2. Given a logistics growth model with periodic harvesting,

(—(j? = kp (1 = :[‘\l) — a(l +sin(bt)), k,N,a,becR". "

R

(a) In this case what do the parameters a and b represent?
(b) Is it possible to solve @) using the methods discussed in section 1.2 of the text?
(¢) Using Euler’s method and a slope field diagram address the following questions:

i. For @ = a; and b = 1 what will happen to the fish population for various initial concditions?

ii. For a = as and b = | what will happen to the fish population for various initial conditions?

Explain why there are no equilibrium points and thus no phase line for this problem.

3. Summary and conclusions. In a short essay format summarize your results from the previous questions. Compare and

contrast each of the two models. Be sure to justify your conclusions by referencing your previous summary and analysis.
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'Your report should be well organized and clearly presented. If steps are unclear then include more steps or make annotations clarifying the

procedure and purpose. Be sure to label and Litle any included graphs or tables of data.



A7 = |
) ezp-2% 2-0.24 =Lk ] o

Per e ) Frac.ﬁ‘oe_s

i S ons L e Wf»?’s}*b(r""@'m
(:pwlS) (P'B 5) 'D

_ A e i L R (A18)p +(3SA-ISH)
oull Ry/47 « SO (O S S S S Sy 8 ;

S Srgp= i 3.5 )(AP = t‘r( L — T
(A+6)=0 —3.SA-IsB=

; Wi ey s =

Pies _ Hgé:_usf s >‘)\P = HC Sase soE==S

F?‘i?S‘

<2, s‘l?n

Lp-1. S)-lz sl

f

Forn =
Lk spi\:;m ‘4 jZnCP l, s\‘z 3‘) 1z LP«B $| S e
= et lp*-l SSleE NNz S —

W e f/h ( ;f»-BSI . 2o ey




= =004 ';' —+0.,2p = .2\ =CY

| EN f:T’\J r"eots'

- el s -
s P

—~O..O“f { F*‘LSB L P_B‘S) =@

J—‘

é_e..\ ﬁ_= lcS — P_;g-y

— -
- A s T 5 ) R e——_ 5

l ~ - =~ — e
e Efae=li e=t\on | b
p.=3.5 - Sk L1 -

'Qi(r_a_l ~O.05p+0.2

——e — et — ——— e A —
o

P‘:lcgf So\)rf.c'

T Ls)= O.Q?-)Oj Sovlee

e —— h—

’ _ . ‘F'(i,S')%*D,@X‘—o! Scak

% |




