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1 For Question 1 on the attendance quiz ,
it is a concept I'm

Very Familiar with, but in the moment I had just blanked on

the relationship (AP = XP )
..

At the end
,
I had Finally remembered

it It even wrote it down at the top?) but time was up for the

attendance quiz . Regardless, I'll make Up two similar problems below .
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For the second question
,

I forgot about continuous time .

tale spent so long on discrete time that my mind always
defaults there instead of continuous time .

Ci ) Population decreases @ rate 4 * current rate Savard

✗
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Iii) Pop. increases @ rate 5 times reciprocal of current valve

✗
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Fixed points: stable fixed points :
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First Written: Nov. 2021 

This is DMB.txt, A Maple package to explore Dynamical models in Biology (both discrete and 
continuous)

accompanying the class Dynamical Models in Biology, Rutgers University. Taught by Dr. Z. 
(Doron Zeilbeger) 

The most current version is available on WWW at:
 http://sites.math.rutgers.edu/~zeilberg/tokhniot/DMB.txt .

Please report all bugs to: DoronZeil at gmail dot com .

For general help, and a list of the MAIN functions,
 type "Help();". For specific help type "Help(procedure_name);" 

------------------------------
For a list of the supporting functions type: Help1();

For help with any of them type: Help(ProcedureName);

------------------------------
For a list of the functions that give examples of Discrete-time dynamical systems (some famous),

type: HelpDDM();
For help with any of them type: Help(ProcedureName);

------------------------------
For a list of the functions continuous-time dynamical systems (some famous) type: HelpCDM();

For help with any of them type: Help(ProcedureName);

------------------------------

Orb(F,x,x0,K1,K2): Inputs a transformation F in the list of variables x with initial point pt, 
outputs the trajectory of

of the discrete dynamical system (i.e. solutions of the difference equation): x(n)=F(x(n-1)) with x
(0)=x0 from n=K1 to n=K2. 

For the full trajectory (from n=0 to n=K2), use K1=0. Try:
Orb(5/2*x*(1-x),[x], [0.5], 1000,1010);
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Orb([(1CxCy)/(2CxCy),(6CxCy)/(2C4*xC5*y),[x,y], [2.,3.], 1000,1010);
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0.4141796053

Orb(F,x,x0,K1,K2): Inputs a transformation F in the list of variables x with initial point pt, 
outputs the trajectory of

of the discrete dynamical system (i.e. solutions of the difference equation): x(n)=F(x(n-1)) with x
(0)=x0 from n=K1 to n=K2. 

For the full trajectory (from n=0 to n=K2), use K1=0. Try:
Orb(5/2*x*(1-x),[x], [0.5], 1000,1010);

Orb([(1CxCy)/(2CxCy),(6CxCy)/(2C4*xC5*y),[x,y], [2.,3.], 1000,1010);

0.7262843802
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0.8878283426

---------------------- Domains version 1.0 ---------------------
Initially defined domains are Z and Q the integers and rationals
Abbreviations, e.g. DUP for DenseUnivariatePolynomial, also made
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OrbkF(k,z,f,INI,K1,K2): Same as Orbk(k,z,f,INI,K1,K2), but in floating-point (to get around 
Maple's annoying habit not to automatically convert to floating point exp(floatingpoint)

To investigate the long-term behavior Linda Allen's Conjecture 2 of 
https://sites.math.rutgers.edu/~zeilberg/Bio21/AllenSIR.pdf
with initial conditions x(0)=0.3, x(1)=0.4, a=3, b=2 Type: 

a:=0.3; b:=0.2; OrbkF(2,z,z[1]*(1-b)C (1-z[1])*(1-exp(-a*z[2])),[0.3,0.4],1000,1010);
then type 

solve(b*y-(1-y)*(1-exp(-a*y)),y);

Warning, solutions may have been lost


