| > #OK to post Homework
| > #Shreya Ghosh, 11-29-2021, Assignment 24

> read "/Users/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.1xt .

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),;
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dsolve({D (D (x))(t) =-10 + 2-D(x) (), x(0) = 100, D (x) (0) = 03, x() );
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F:=- 5t+ ——
2 Tord 2
(> foolve(F)
—20.50000000
;> #1t will take -20.5 seconds for the ball to reach the ground
_>
| > #5di)
1
> Orb( al i 7 b [x], [0.5], 1000, 1010)

[[0.6180339888 ], [0.6180339888], [0.6180339888 ], [0.6180339888 1, [0.6180339888],
[0.6180339888 ], [0.6180339888], [0.6180339888 ], [0.6180339888 ], [0.6180339888],
[0.6180339888], [0.6180339888]]

| > #5dii)

> Orb( % x- (1 —x) ] [x], [0.5], 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]]

| > #5diii)

7
> Orb( - —x)], [x], [0.5], 1000, 1010)
[[0.50088421117, [0.8749972637], [0.3828196827], [0.8269407062], [0.5008842111],
[0.87499726371, [0.3828196827], [0.8269407062 ], [0.50088421117, [0.8749972637],

[0.3828196827], [0.8269407062 ] ]
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Spceya Ghosh, 11/34/2.02]

HW 2u
Q2. 2" (#) 2 acceleration

A =120, (010,270 0,301 0,201 = 0
"B = potse
0 =0+Ca¢-0
2" ()= G0t ¢
0:0+C=c-0
2" (4) = 20¢°+ C
O ° 0+L3(=d

2 ()= 54"+ ¢
O *0+C>C=d
’LL-D='£5+C_

O= 0+C=2C=0
A= 2° = 3 meters
3.3 1"(+)=—3, 2'(0)=0, 2.(0)= 100

KW= -gt+C

0= 0+Cal=0
1(*3—'—%\5%‘”« C
oo = O+C2 C=100
1(+)=-§ -Lauoo
O = -3 Uo)¢*+ Ipo
0= -5t*+ 100
20 = 4>

{20 =t > {20 sec



3 ) (") = - g * k(A1)
1'l4) = —3+9«7CLH, ' (=0, 2=
donc n maple
H.a) A discrete dynomical system with one quanhdy is o dynamical system Hhat changes

over discrete hme steps and is only dependent upon a sinsle vacioble within the

system.
Formod 'k(.n3=‘p(’)k (H-l\)

b) The orbt of a discrete dynamical system with one cluonh‘h/ s+qrhn8 ot Aln)= 2,
Up Yo n=k is e collection of ponts reloted by the underlk/mﬁ Lonchon of
the syckem fiom dme n h K where the inial populohon is a,.

¢) An equilbriom solufion is an instance where dhe populadion wil not chonge over

me. Can be stable or unstable .
d) A stoble equilibrivm sovhen is an mstance where the Popu(a‘b'on remains  Constont

over hme and the populehion will alwayg converge bock Yo s pont if the
inial populohen starts neac Hhis sduhon.

S0y Wth candom indial condrions, you would Sequence the syckem Using Hhe Under|ym8
fonchon unk| you reach a set of constant ponts thot does nof clno.r\d,e ovec

hme..

b). You would Hncl where +he Unalerh/mg fonchion is eciual ‘o 4he previous

popu\o:Hor\.(l'.e,. L= )
c,\. You wovld +oke dhe decivohve of the Underlying fonchon ang gee if the

absolute value js less than 1 ot dhe fyed poifﬂ's.
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P'(0.013034) = b.1us828 > Shble
L'-1018030)= L8541 S pnetable
A A= E20-2)
(AL ¥
2> —%'L= 0
5 - 3= 0
a(52-3)=013 ,= o,%

() fa)= “%1_(1—7)

£ =5 -54
oY= 23 ypglable
-L“C%B'; 'lE = S—‘-&\a\e

L) (B) 2= Zal1-x)
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1(71"5> =0 2 A= O,‘%‘

(&) L= Za(1-2)
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