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MATLA® MODEL
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% This is a Matlab script to model a deterministic population
% with logistic growth and harvesting

(‘
% DEFINE PARAMETERS COmPU{'C

& Read s

R=1; % maximum growth
K=100; 2% carying capacity Lino bkj L[r\}.
d=.3; % percentage of harvesting v

P(1)=50; % initial population
EndTime=50; % number of years to model

% Now step through time

for n=1:EndTime

aQ

% Enter the recurrence relation exactly
P(n+l)=P(n) + R*(1-P(n)/K)*P(n) - d*P(n);

end

Q,

% Graph the final result

Dwhble chich capbs

DLOL (B, ¥ R-t")

xlabel(’'Time") (Ci"k/'} AN
ylabel(‘Population’)

axis([0,EndTime,0,K]) n4[S§Fubu\fT))_

) 100
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function [] = untitled()

NUMSTAGE=3; % This is the number of stages that your population has.
NUMSTEPS=20; % This is how many time steps you want to do

% Initial Population for Each Stage

P1=30;

P2=30;

P3=30;

% If I had more stages I would add another initial population for each
% stage.

$P4=

EP5=

$P6=

% Build the population matrix...
A=zeros (NUMSTAGE , NUMSTAGE) ;

% Put numbers into the population matrix row by row...

A(l,:)=[0.4271, 0.8498, 0.1273];
A(2 :)=[0.9924, O, 0 iz
A{3,:)=[0, 0.9826, 0 i
% IF I had more stages I would add another row for each stage
% A(4,:)=][]
% A(5,:)=[]
$ A(6,:)=1]

% Fill in data for the initial population
P(l,1)=P1

B (12
B{ls3)

Q

%
©

=P2;
=P3;
% If I had more stages I would need more initial population inputs
P(1,4)
P({l,5)=P5;

=p4;

P(1,6)=P6;

% A matrix to track time
T(1)=0;

for i=1:NUMSTEPS
% Each time step we just do a matrix multiplication.
P(i+1l, :)=A*transpose({P(1i,:));

% here we must transpose X so that the matrix multiplication works out!

% Move our time one step forward
T(i+1)=T(1i)+1;

end
% Print the new matrix
% Anything with out a semicolon at the end will print!

FinalPOP=P (NUMSTEPS+1, :)

% Plot the Population for each stage
for j=1:NUMSTAGE
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plot (T(:),P(:,3), ‘ko-', 'LineWidth’,2);
axis=[0, max(max(P)), 0, max(T)];
hold on

end
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SEIGENVALUES - this will automatically calculate and normalize your

seigenvalues - the largest eigenvalue is associated with the long term

spopulation percentages!

[V,E]l=eig(A);

% Normalize vectors
fer 9=1:3

NormV (:,3)=V(:,3)./sum(V(:,3));
end

DOMINANTEigenValues=E(1,1)

DOMINANTEigenVectors=NormV(:, 1)

$Prompt user to save the new matrix
checkLabels = {’Save Popluation matrix to variable named:'};
varNames = {'POP'};
items = {P};
export2wsdlg (checkLabels, varNames, items, . . .
'Save to Workspace');

%Prompt user to save the new matrix
checkLabels = {’Save Eigenvalues to variable named:’};
varNames = {'EIG’};
items = {E};
export2wsdlg (checkLabels, varNames, items, . . .
‘Save to Workspace’);

%Prompt user to save the new matrix

checkLabels = {‘Save Normalized Eigenvectors to variable named: '}

varNames = {'EVEC’};

items = {NormV};

export2wsdlg (checkLabels, varNames, items, . ..
"Save to Workspace’);

end

r
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