Homework for Lecture 8 of Dr. Z.’s Dynamical Models in Biology class

Email the answers ( as .pdf file ) to

ShaloshBEkhad@gmail.com

by 8:00pm Monday, Oct. 6,, 2021.

Subject: hw8

with an attachment hw8FirstLast.pdf and/or hw8FirstLast.txt
Using

http://sites.math.rutgers.edu/ zeilberg/Bio25/DMBS8.txt
1. Find ten random rational functions using raRF (x,3) .

For each of them find all the stable steady-states.

Then using 0rb(f,x,x0,2000,2020) ; for x0=-100.1, -10.1, 10.1, 100.1
verify that the orbit always converges to that stable steady-state.

2. Find the terms between 2000-th and 2030-th terms of the orbit starting at zg = 0.5 of the
recurrence

Tp = kxn—l(l - xn—l) )

fork=1,k=2,k=25k=31,k=32 k=3.3, k=3.5. What do you find?
3. By Playing “High-Low” find the smallest positive integer such that k,
f :=MakeNicePol([1,2,3,4,5,6,7,8],k,x);

has two stable steady-states. Pick random x0 from their neighborhood and verify that indeed the
orbits converges to them.

Then keep upping k to find the smallest integer such that it has four stable steady-states. Pick
random x0 from their neighborhood and verify that indeed the orbits converges to them.

> k=360 > k= 12520 o
o= 360 (&) o= 2520
[> fi= MakeNicePol([1,2,3,4.5.6,7, 8], kx); > f= MakeNicePol([1,2,3,4,5,6,7, 8], kx);
_ 1 o 1 g 91 7 63 g 7483 s _ 1869 4 29531 3 _ 1522 , -1 o 1 s, 137 9.6, 1069 s 267 4 29531 3
i ey ¥ g g B e M ke R = Sk — o e Xk 118 ® T i T e S T I TR T
N> evalf(SSS(£x)): > evalf(SSS(£x)):
| 8] “@ [3.5.]
> k=361 > k=252
k=361 () k= 2521
[> fi= MakeNicePol([1,2,3,4,5,6,7, 8], kx): > fi= MakeNicePol([1,2,3,4,5, -
1 5 36 g 546 7 4536 s 22449 s 67284 4 118124 3 109584 40681 _ 1 36 1536 22449 5 67284 118124 109584 >
- - S SO 2298 5 _ 0/284 AGLEY Sy SNMSIRT E L 3 st S _ D Ay, SENIE 25 VGRS &y JAGISE D AEDAT 1
T= 361 % 361 361 361 361 361 361 361 361 S St T mat 2521 © T 2521 251~ s YT Tasan Y
> evalf(SSS(£x)): » > evalf(SSS(£x)):
| [3.5] “ [1.3.5.7.]

> orb(£x09,1,20);
[1.12790236, 0.92681807, 1.08756149, 0.93912255, 1.07051559, 0.94726242, 105975108, 0.95331796, 1.05200886 @

0.95811452, 1.04603783, 0.96206700. 1.04122507, 0.96541365, 1.03722611, 0.96830393, 1.03382870, 0.97083763,
1.03089330, 0.97308465]
[> orb(fx3.1,1,20);
[3.07350158, 3.05366211, 3.03899530, 3.02824583, 3.02041482, 3.01473066, 3.01061754, 3.00764727, 3.00550372. 0]
3.00396074, 3.00284961, 3.00205022, 3.00147405, 3.00106095, 3.00076296. 3.00054786, 3.00039356, 3.00028269,
3.00020400, 3.00014572]
[> orb(fx 49 1,20);
[4.92649729, 4.94635294, 4.96102297, 4.97175175, 4.97958483, 4.98527375, 4.98939517, 4.99234761, 4.99448782, ©)
4.99602818, 4.99715774, 4.99796592. 499854096, 4.99894835, 4.99924463, 4.99945749, 4.99961259, 4.99972656.
4.99979586, 4.99985121]
> orb(f£x7.1,1,20);
[6.8720394, 7.0730983, 6.9124934, 7.0608990, 6.9294211, 7.0528019, 6.9402545, 7.0466217, 6.9480272, 7.0417596, 6.9539419, (7)
7.0379735, 6.9587710, 7.0345282, 6.9630014, 7.0314954, 6.9664177, 7.0289394, 6.9693714, 7.0268867]
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[> fim rarF(x3);

[> evaiftsssizx):

[> 0rb(fx—100.1,2000, 2020);

[> or(£x 10.1,2000,2020):

o\

9 + 102 +8x+2
70+ 70+ 6x+ 1

[1.360052363]

[1.360052363, 1.360052363, 1.360052363, 1360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363,
1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363,
1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363]

> Orb(fx—10.1,2000,2020);
[1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363,

1360052363, 1.360052363, 1.360052363, 1.360052363, 1360052363, 1360052363, 1.360052363, 1.360052363,
1.360052363, 1360052363, 1.360052363, 1.360052363, 1.360052363]

[1360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1360052363, 1.360052363, 1.360052363,
1360052363, 1.360052363, 1.360052363, 1.360052363, 1360052363, 1360052363, 1.360052363, 1.360052363,
1360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363]

Orb(£x, 100.1, 2000, 2020);

[1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363,
1.360052363, 1.360052363, 1.360052363, 1360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363,
1.360052363, 1.360052363, 1.360052363, 1.360052363, 1.360052363]

[> evaif(sss(£x):

[> Orb(fx—100.1,2000,2020);

[> orb(f£x 10.1,2000,2020);

5P+ 5P +3x+1
2+ 107+ 10x+ 10

[0.1292929950]

[0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,
0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,
0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950]

[> orb(£x—10.1,2000,2020);
[0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,

0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,
0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950]

[0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,
0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950, 0.1292929950,
0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 01292929950, 0.1292929950]
Orb(£x,100.1, 2000, 2020);

[0.1292929950, 0.1292929950, 0.1292929950, 01292929950, 01292929950, 0.1292929950, 0.1292929950,
0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 01292929950, 0.1292929950,
0.1292929950, 01292929950, 0.1292929950, 0.1292929950, 0.1292929950, 01292929950, 0.1292929950]

@
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[> fim rakF(x3);

3 +52+3x+3

Ml e r ey

[> evalf(sssi£x):

L [0.4186175181]
[> orb(£x—100.1,2000,2020):

[0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180,
0.4186175179, 04186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181,
0.4186175180, 04186175179, 0.4186175182, 04186175181, 0.4186175180, 0.4186175179, 0.4186175182]

[> Orb(£x—101,2000,2020);

[0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180,
04186175179, 0.4186175182, 04186175181, 0.4186175130, 0.4186175179, 0.4186175182, 04186175181,
0.4186175180, 04186175179, 04186175182, 04186175181, 04186175180, 04186175179, 0.4186175182]

[> orb(£x 10.1,2000,2020);

[0.4186175181,0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179,
0.4186175182,0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180,
04186175179, 0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181]

[> orb(£x 100.1, 2000, 2020);

[0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180,
0.4186175179,0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182, 0.4186175181,
04186175180, 0.4186175179, 0.4186175182, 0.4186175181, 0.4186175180, 0.4186175179, 0.4186175182]

[> fo= rarF(x.3);

wq

9°+2 +4x+8

> fi= rarF(x3);

%5

b

20+ 73+ 2x+8

L 4X+ 18 +9x+5 @ T 3P+ 62+ 21+ 10 @ L= TP+ 50 +3x+5
> avalflSSS(£x): [> evalfsss(fx)); [> evaifsssix):
| [0.9127501374] 6} [0.8389158560] o | [0.9672041816]

> Orb(£x—100.1,2000,2020); M> Orb(£x—100.1,2000, 2020): [> Orb(£x—100.1,2000,2020);

[0.9127501374, 09127501374, 09127501374, 09127501374, 09127501374, 0.9127501374, 0.9127501374, @ | [0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, (@) |[0.9672041817,0.9672041812, 0.9672041817, 09672041812, 0.9672041817, 0.9672041812, 0.9672041817,
0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.8389158560, 0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812, 0.9672041817, 0.9672041812,

| 05127501374,09127501374, 09127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374] 0.8389158560, 0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560] 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 09672041817, 0.9672041812, 0.9672041817]
> Orb(£x—10.1,2000, 2020); [> Orb(£x—10.1, 2000, 2020); [> orb(£x—10.1,2000,2020);

[0.9127501374, 09127501374, 09127501374, 09127501374, 09127501374, 0.9127501374, 09127501374, (9 | [0.8389158560, 0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, (5 |[0.9672041817,0.9672041812, 0.9672041817, 09672041812, 0.9672041817, 0.9672041812, 0.9672041817,
0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.8389158560, 0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.9672041812,0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812,

| 05127501374,09127501374,09127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374] 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560] 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812, 09672041817

> Orb(£x,10.1,2000,2020); [> orb(£x 10.1,2000,2020); [> orb(£x, 101, 2000, 2020);

[0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 0.9127501374, 09127501374, 09127501374, (© | [0.8389158560, 0.8389158560, 08389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, (6 |[0.9672041817,0.9672041812, 0.9672041817, 09672041812, 0.9672041817, 0.9672041812, 0.9672041817,
0.9127501374,0.9127501374, 0.9127501374, 09127501374, 09127501374, 0.9127501374, 0.9127501374, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812,
0.9127501374,0.9127501374, 0.9127501374, 09127501374, 09127501374, 0.9127501374, 0.9127501374] 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 08389158560, 0.8389158560] 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812, 0.9672041817]

[> orb(£x 100.1, 2000, 2020); [> orb(fx 100.1,2000,2020); > Orb(£x,100.1, 2000, 2020);

[0.9127501369, 0.9127501369, 0.9127501369, 0.9127501369, 0.9127501369, 0.9127501369, 0.9127501369, (M |[0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, (7) | [0-9672041817,0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817,
0.9127501369, 0.9127501369, 0.9127501369, 09127501369, 0.9127501369, 0.9127501369, 0.9127501369, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812,

| 09127501369, 09127501369, 0.9127501369, 09127501369, 0.9127501369, 0.9127501369, 0.9127501369] 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560, 0.8389158560] 0.9672041817, 0.9672041812, 0.9672041817, 0.9672041812, 0.9672041817, 09672041812, 0.9672041817]
i = q
> fi=ratRlx3), [> /o= rakF(x3); i 8 [> fi= raRF(x3); i
4°+3 ' +4x+9 ® 18+ 2+4x+6 9P+ 7P +8x+4
L 105+ 4P +4x+6 VAl o ey @ 20 +37+ 10x+ 4
> evalf(SSS(£x)): [> evalfisss(£x)): [> evaifisss(fx));
| [0.8947709009] [€) [0.7927386281] ® [2.809650662]

> Orb(£x—100.1,2000,2020); [> orb(/£x—100.1,2000,2020) [> 0rb(£x—100.1, 2000, 2020);

[0.8947705013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, @ 1 [0.7927386279, 0.7927386279, 07927386279, 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, (4) | [2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,
0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08947709013, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2809650663, 2.809650663,
0.£947709013, 08947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013] 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 0.7927386279] 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663]

[> 0rb(£x—10.1,2000,2020); [> Orb(£x—10.1,2000,2020); [> orb(£x—10.1,2000,2020);

[0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08947709013, ® | [0.7927386279, 0.7927386279, 07927386279, 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, (5) | [2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,
02947709013, 0.8947709013. 0.8947709013. 08947709013, 08947709013, 0.8941709013. 0 8947709013, 0.7927386279, 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386275, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,

| 910.6947209013, 0947709013, 0.2947709013, 0.8947709013; 0. 8947709013, 0.89:41709013. 0 8947709013 0.7927386279, 0.7927386279, 07927386279, 07927386279, 07927386279, 07927386279, 07927386279 2.809650663, 2.809650663, 2.809650663, 2809650663, 2.809650663]

> Orb(£x,10.1,2000, 2020); [> orb(f£x 10.1,2000,2020); [> orb(£x 10.1,2000,2020):

[0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08947709013, 08947709013, © | [0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, (© | 12:809630663, 2.809650663, 2809650663, 2.809630663, 2.509650663, 2.809650663, 2809650663, 2.809630663,
0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 2809650663, 2.809650663, 2 809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,

| 08947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08947709013, 08947709013 07927386279, 07927386279, 0.7927386279, 0.7927386279, 0.7927386275, 07927386279, 07927386279 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663]

> Orb(f% 100.1, 2000, 2020); [> orb(£x 100.1,2000,2020); [> 0rb(zx 100.1, 2000, 2020);

[0.8947709013, 08947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, ) [ 10.7927386279, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 0.7927386279, 07927386279, (7) | [2:809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,
0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08947709013, 0.8947709013, 0.8947709013, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 07927386279, 0.7927386279, 0.7927386275, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663,
0.8947709013, 0.8947709013, 0.8947709013, 0.8947709013, 08547709013, 08947709013, 0.8947709013] 0.7927386279, 07927386279, 0.7927386279, 0.7927386279, 0.7927386279, 07927386279, 0.7927386279] 2.809650663, 2.809650663, 2.809650663, 2.809650663, 2.809650663]

%x\0
[> fm rar(x3);
102+ 92+ 10x+3 ® A\\ wac/bxcms ej\ded U~P Mll(‘a Ong, S{'dble %t@cb—stﬂ{.e
8X+ 70+ 9x+4
[> evalfisss(zx); ,
[1.164908077] &) 11 2\/(’/‘3 be]t went co \t

[> 0rb(£x—100.1,2000, 2020);
[1.164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, @

1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1.164908076,

1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076]
[> orb(£x—10.1,2000, 2020);
[1.164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, ®

1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1.164908076,

1164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076]
> Orb(£x,10.1, 2000, 2020);
[1.164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, ©

1.164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076, 1164908076, 1164908076, 1.164908076,

1164908076, 1164908076, 1.164908076, 1.164908076, 1.164908076]
[> Orb(£x 100.1,2000,2020);
[1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 0]

1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076,
1.164908076, 1.164908076, 1.164908076, 1.164908076, 1.164908076]




&L

> x0m=0s5;
L X0=05 @
L k=1 [€)
[> fi=*x*(1-x);

S=x(1-x) @

[> L= Orb(£xx0,2000,2030):

L = [0.0004576675995, 0.0004974199265, 0.0004971724999, 0.0004969253194, 0.0004966783846, 0.0004964316952, (5)
0.0004961852508, 0.0004959390510, 0.000495693095¢, 0.0004954473838, 0.0004952019157, 0.0004949566908,
0.0004947117087, 0.0004944669690, 0.0004942224714, 0.0004939782155, 0.0004937342010, 0.0004934904275,
0.0004932468947, 0.0004930036022, 0.0004927605496, 0.0004925177367, 0.0004922751630, 0.0004920328281,
0.0004917907318, 0.0004915488737, 0.0004913072534, 0.0004910658706, 0.0004908247249, 0.0004905838160,
0.0004903431435]

k=1 alhracks ko ~-0004977

X0:=105 @
km2 &)
Sf=2x(1—1x) “@
.0, 0. .0 (X . ®
.0, 0. .0, .0 .
0. 0. 0. 0. .
0 0. 0 o 0. 0. 0. .

0.5000000000, 0.5000000000, 0.5000000000 ]

=1 ottracks to .5

> x0:=105;
@
> k=125
®
[> fi=x* (1-x);
Sf=25x(1—-x) “@
> L= Orb(£xx0,2000,2030);
(0. 0. X ) 0. 0. 0. ), 0. ®
0. . 0. ), 0. 0. , 0. 0. , 0.
0. 0. , 0. 0. , 0. 0. ), 0.
0. , 0. ), 0. 0. , 0. 0. ), 0.
0.6000000000, 0.6000000000, 0.6000000000 |
=25 odtracts to .0
_> x0:=0.5;
X0=0.5 @
> km32;
®
> f= Rt (1-x);
f=32x(1-x) “@

> L= Orb(£xx0,2000,2030);
L = [0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, (5)

05130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906,
05130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906,
0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091, 0.7994554906, 0.5130445091]

k=3.2 okteacts|flucuotes Lo ~.513 3+, 199

> x0:=05;
X0:=05 @
> ke 31
®
> fm= Rt (1-x);
1x(1-x) @

> L= Orb(/£xx0,2000,2030);
L = [0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, (5)

0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203,
0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203,
0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245, 0.7645665203, 0.5580141245]

K=3.1 ot/ Ducates to ~.568 @ 168

> x0=105;
X0:=05 @
k=35 ®
> fo= it (1-x);
f=35x(1-x) @

> L= Orb(/xx0,2000,2030);

L= [0.5008842111, 0.8749972637, 03828196827, 0.8269407062, 0.5008842111, 0.8749972637, 03828196827, 0.8269407062, (5)
05008842111, 08749972637, 0.3828196827, 0.8269407062, 0.5008842111, 08749972637, 0.3828196827, 0.8269407062,
05008842111, 08749972637, 0.3828196827, 0.8269407062, 0.5008842111, 08749972637, 0.3828196827, 0.8269407062,
05008842111, 08749972637, 0.3828196827, 0.8269407062, 0.5008842111, 08749972637, 0.3828196827]

k=3.5  atbracts /Pluctuates Eo ~.501,~.875,~.383, 1 ~827

x0= 05 @
> k=33
®
> f= Rt (1-x);
f=33x(1-x) @

> L= Orb(fx.x0,2000,2030);
L = [0.4794270198, 0.8236032832, 0.4794270198, 0.8236032832, 0.4794270198, 0.8236032832, 0.4794270198, 0.8236032832, (5)

0.4794270198, 08236032832, 0.4794270198, 08236032832, 0.4794270198, 0.8236032832, 0.4794270198, 0.8236032832,
0.4794270198, 08236032832, 0.4794270198, 08236032832, 0.4794270198, 0.8236032832, 0.4794270198, 0.8236032832,
0.4794270198, 08236032832, 0.4794270198, 08236032832, 0.4794270198, 08236032832, 0.4794270198]

k=3.3 ottrocks[fluctuates ko *.479 i~.824



