(> #OK 1o post Homework
#Shreya Ghosh, 12-02-2021, Assignment 25

> 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),;

] (1)
| > #8iii)
> OI’b( 1t [x], [0.5], 1000, 1000) [1]
bad input
FAIL| 2)
> Orb( T ], [x], [0.5], 1000, 1001) [1]

[0.6180339887] A3



> {#not outputting when entering the same numbers for K1 and K2

| >
(> #9iii)
>0rb([ r X = ,[x,y,z],[1.0,1.0,1.0],1000,1001)[1]
l+y+z 1+x+z 1+x+y
[0.0004997501157, 0.0004997501157, 0.0004997501157]
E
(> #1107

> Orb([x* —2 -x+ 2], [x], [2], 1000, 1010)
I [[2] 12 [2]. [2), (2] [2), 12 [2], (2], [2], (2], [2]]
> Orb([x* —2 x+2], [x], [2.1], 1000, 1010)
[ [Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ], |
Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ], [
Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ], [ Float(undefined) ]]

> Orb([x¥* —2 -x+ 2], [x], [1], 1000, 1010)
i (CUL 00 (0L [0 (1) (1) (1] [0 L8] 1) (1], [1]]
> Orb([x* =2 -x+2],[x], [1.1], 1000, 1010)
[[1.000000000], [1.000000000], [1.000000000], [1.000000000], [ 1.0000000001],
[1.000000000], [ 1.000000000], [ 1.000000000], [ 1.000000000], [ 1.000000000],
[1.000000000], [1.0000000001]

;> #x(n) = 2 is unstable, x(n) = 1 is stable
>

| > #12)

> Orb([%-x-(l —x) |, [x], [0], 1000, 1010)

I [[0], [0], [0], [0], [0], [0], [0], [0], [0], [0], [0], [0]]
> Orb( , [x], [0.1], 1000, 1010)

[[0.6000000000 ], [ 0.6000000000], [0.6000000000], [ 0.6000000000 ], [0.6000000000],
[0.6000000000 ], [0.6000000000], [ 0.6000000000 ], [0.6000000000 ], [ 0.6000000000 ],
[0.6000000000 ], [0.60000000001]]

%-x-(l—x)

> Orb( , [x], [0.6], 1000, 1010)

[[0.6000000000 ], [0.6000000000], [0.6000000000], [ 0.6000000000 ], [0.6000000000],
[0.6000000000 ], [0.6000000000], [0.6000000000 ], [0.6000000000 ], [0.6000000000],
[0.6000000000 1], [0.6000000000]]

%-x-(l—x)

> Orb( [ % x-(1=x) |, [x], [0.7], 1000, 1010)

[[0.6000000000], [0.6000000000], [0.6000000000], [0.6000000000], [ 0.6000000000],
[0.6000000000], [0.6000000000], [0.6000000000], [0.6000000000], [0.6000000000],

(C))

(C))

(6)

@)

®

®

(10)

an

(12)



|_ [0.6000000000 ], [0.60000000001]]
|:> #x(n) = 0 is unstable, x(n)= 0.6 is stable



HW 25
I 23+ 327 ll=+2= 0 23+ 32> llz+3= O

25+ 3 1(D+2= O 3%+ 3 NRY+az= o

B+ |~ 22+2=0 27 + 27 - 33+2°0
0=o0 23 # D
d is a soluvhon 3 is not o solution
2. 3inz =0 sinz=0
sn(r)=0 S\nC‘%B =0
b=0 I # D

M is asdvhen = is not a solubon

3. sin?(2)+ cos?(2) = | sin®2 *+ cost 27 1
Sln’“(l\)" cosa(g) = S|n’~(_§3"‘ t_osall;'>: l
(% 5 (3)*= [ =
+ _l_ - s
v = | s Is a soluhen

| =1
T )
3 is a soluhon

=
4 sin®2 + cos?z=\ A_“’

~

-
B N Sl
=t T T 2 et of soluhons s Yhe intecval Lo, an_i

5. als)= 4!
2 = U 3 (D= 22
(1) =124 > ()= 4%



L $lay= (a-1) (2=2) (2-3) + 2
L= (-0 G-2)(1-3)+]
L= 0+
l=1= lis o Q’xeo\ poin+
2= (a-0(2-a) (a-3)+*2
d= D+2
2= %> is o Sved point
3= (3-1(3-2)(3-3)+3

3=0+3

32323 is a fied point
L= 1= (-1-2) (-1-3) -]
1= (-2 (-3 (-4) - |

B L is not a Hixed Poin+

7. iz asy+) fy=n-y-2a
Fo(o -0 0-1¢1=0 §(0,-)> 0+1-2= -
(0,-1) = (0,-1) = (0,-) is o fixed point
BOn=1e1+023 L (,0=1-1-2 = -2
(D 2 (3,-3 (1,1) is not o Sed point

.
8.4) fl)="2ax | ‘
A0):0.5, al1)=0.5417 0.6bb7 23 Zodueri1”™ 0.6

i) Ok [ [1](a+0] [0, [05T, 0,2);
ki) Tn Mo.ple >[6.L180332887)



Q.i) Q('L,y,z\= ( i T T 3

| +y+z , |+ a+2 , |+7_+\/
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1) Ocb (L 0y, y [(1+202), 2/ Urary)], Ty, 23, 100,1.0,1.03, b, 3);
LLQ L Maplc ) Y_o.oooL\thSollSz 0.0004397 501157, 0.0004qa750157]
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