(> #OK 1o post Homework
#Shreya Ghosh, 12-6-2021, Assignment 26

> read "/U sers/shreyaghosh/Documents/DMB.txt"
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: Helpl(),
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),;

I &)
| > #14i1)
> TimeSeries ([2-x-(1 —x)-(2 —x)-(3 —x)], [x], [0.1],0.01, 10, 1)
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R R
> TimeSeries ([2-x-(1 —x)-(2—x)-(3—x)], [x], [1.1],0.01, 10, 1)

=> TimeSeries ([2-x-(1 —x)- (2 —x)-(3 —x) ], [x], [2.1],0.01, 10, 1)
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> TimeSeries ([2-x- (1 —x)- (2 —x)-(3 —x)], [x], [3.1],0.01, 10, 1)
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;> #There seems to be stability at x=1 and x=3

>
> #15)
> orb([x¥* + 29,4 + 5], [x,»], [1,3],0,3)
[[1,3], [7,16], [375, 1291, [52734633, 141270]] )
>
(> #16)
> Fom 24+x+y 24+x+y

24+2x+2y’ 1+2-x+2y

3



24+x+y 24+x+y

= 2, T+2x+ 2y )
> SFP(F, [x,])
([0.6953496364, 086416370141} @)
(> Orb(F, [x,y], [0.5, 0.4], 1000, 1000)[1]
[0.6953496364, 0.8641637013 ] )
>
| > #17)

> TimeSeries([ (1 —2-x—3-y)-(2—2-x—3-»),3—x—2-y)- (1 —x—2-y)], [%y] [
-5,4],0.01, 10, 1)

-H

=> TimeSeries([(1 =2-x—3-y)-2—2-x—3-»),B3—x—2-y) (1l =x—2-y)], [x»] [
-5,4],0.01, 10, 2)
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=> TimeSeries ([ (1 —2-x—3-y)-(2—2-x—3-y),B3—x—2-y) (1 =x—=2-»)], [x )] [
-4.9,4.1],0.01, 10, 1)

3 x l0233_

2. x 107

1. x 1073

| > #[-5,4] is unstable
> TimeSeries([(1 —2-x—3-y)-(2—2-x—=3-»),3—x—2-y)- (1 =x—2-y)], [x,»]. [1,
0],0.01, 10, 1)
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=> TimeSeries ([ (1 —2-x—3-y)-2—2-x—3-y), B—x—2-y) (1l =x—=2-y) ], [x»]. [L,
0],0.01, 10, 2)
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> TimeSeries([ (1 —2-x—3-y)-(2—2-x—3-y),3—x—2-y)- (1 —x—2-y)], [x V],
[1.1,0.1],0.01, 10, 1)




| > #/1,0] is unstable
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A= 0, 2=\, A=, x=3
i) In Mople
G £ 102 (an- 202) (=) (3-2)
- ("l'r > -Ua™ ¢ a2 (3-2)
T R UnP 1943 ¢ 62”4 e - 2
()7 12a- 2942 + 1223 -2
£ = 13- QUq + 3La- 843
0= 12 2 unstable (12> 06D
f'U0=-U > gtaple  (-U<0)
£(DY4 = pnskable (4 >0)
£Y2)=-12 = stable (-12< 0)

15, 1Ln\=1(_n—\\:+9y(n—0, y(m) = aln-1"4 By (n-N7, alo)=], y(0)=3
1) = al0) + 2y i0) = 174208 = T ()= al0)rByle) = 17 +5(D= 16
03)= 0™ Qe = 7% 200) 7875 (2)= Al + Byl = 774 5L16)= 139
2 (8)= ala)’+ 2y(2)= 37542 (124) = 527344 33 y13)= 2@+ 5¢(2) = 1n1270
[0),33, [7, 163, [ 2375, 1247, [ 527346 33, \y12701]
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