> #OK to post
> #Anusha Nagar, Homework 13, 10.16.2021

| >
| > read "C://Users/an646/Downloads/M13.txt"
> Helpl3()
RT2(x,y,d,K), Orb2(F,x,y,pt0,K1,K2), FP2(F,x,y), SEFP2(F,x,y)
B 2 2
> SFP2 (Z +822+5), (7 z +282+5) , 2,y | #Problem?2
Z (5 -z + 3)

[[3.604383935, 1.836079746]]
> {#Here, we see there is a stable fixed point!
(Z+8z+5) (7-2+82z+5)
2 ’ (5 2+ 3)
[[3.604383934, 1.836079745 ], [3.604383935, 1.836079746 ], [3.604383936, 1.836079745 ],

[3.604383934, 1.836079745], [3.604383935, 1.836079746], [ 3.604383936,
1.8360797451], [3.604383934, 1.836079745], [3.604383935, 1.836079746],
[3.604383936, 1.836079745], [3.604383934, 1.836079745], [3.604383935,
1.836079746 ], [3.604383936, 1.836079745], [3.604383934, 1.836079745],
[3.604383935, 1.836079746], [3.604383936, 1.836079745], [3.604383934,
1.8360797451], [3.604383935, 1.836079746 ], [3.604383936, 1.836079745],

[3.604383934, 1.836079745], [3.604383935, 1.836079746]]

> OrbZ( .z, [8 + 0.5,0.5], 1000, 1020

> #Problem 3
> FI:=RT2(x,y,1,100)
Fl o= [ 35+29y+34x 83+32y+85x

66 +44y+60x’ 100+ 68y + 59 x

> F2 = RT2(x,, 1, 100)

2 '_[40+76y+92x 78 +20y + 18 x

394+ 17y+50x" 18451 y+34x

> F3:=RT2(x,, 1, 100)

. ._[ 78+ 10y +52x 13 +37y+92x

100+ 13y +87x” 97+ 69y + 62 x

> F4:=RT2(x,y,1,100)

Fq e [ 92+ 71y +67x 124+ 19y+ 63x ]

| 78 +51y+53x" 40+90y+3x |

> F5:=RT2(x,, 1, 100)

s [ 49449y +67x 27+ 98y +72x ]

| 744+90y+74x 2+73y+85x |

> F6 = RT2(x,, 1, 100)

[ 41 + 4 44 1 4 ]
F6— +4y+44x 5+64y+9x

| 134+ 19y+10x" 12+52y+25x |
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F7 = RT2(x, », 1, 100)

o-|

F8:=RT2(x,y,1,100)

-]

F9 := RT2(x,y, 1, 100)

FI10

Fil

Fi2

Fi3

Fi4

Fi5

Fi6

Fi17

Fi8

F19

F20

F9:=

= RT2(x,y,1,100)

FI10 =

= RT2(x,y,1,100)

Fll =

= RT2(x, , 1, 100)

Fl2 =

= RT2(x,y,1,100)

Fi3:=

= RT2(x,y,1,100)

Fl4 =

= RT2(x, , 1, 100)

Fl5 :=

= RT2(x,y,1,100)

F16 =

= RT2(x,y,1,100)

Fl7 =

= RT2(x, , 1, 100)

Fl8:=

= RT2(x,y,1,100)

F19 :=

= RT2(x,y,1,100)

72+ 90y + 18 x

17470y + 52x

43 + 55y +40x°

85 +9y+ 68x

81 +87y+34x

70 4+ 36 y + 36 x

83+ 63y+100x"’

87+ 16y + 98 x

10 +40y + 66 x

47+ 28y +75x

434+ 53y+6lx’

[ 37+ 75y +4x

3+5y+11x

58+93y+98x ]

| 91 +22y+40x’

[ 32+40y+ 24 x

114+30y+6x |

23 +41y+52x |

| 80+ 96y + 11x’

[ 65+ 69y +2x

58+ 67y+8lx |

96 + 94y + 31 x |

| 36+ 61y+84x’

72 + 95y + 100 x

81 +31y+ 54x |

88 + 20y + 16 x

55+ 8ly+38x"’

[ 48 + 67y + 98 x

17+ 68y + 79x

33+55y+17x ]

| 86+ 92y + 74x’

[ 3+ 73y+88x

82+ 25y + 94x |

52416y 429x |

| 374+60y+94x’

[ 244+ 60y + T4 x

S +3y+45x |

87+ 79y + 64 x |

| 17+ 14y +12x°

[ 64 +43y+ 57 x

74+69y+90x |

76 4+9y+53x ]

| 52+ 62y +46x°

[ 83+ 3y +48x

37+ 88y +50x |

41453y +30x |

| 16+ 84y +63x’

33438y +42x

44 +55y+85x

67+ 37y +90x ]

| 89+ 65y +46x’

44+ 99y + 21 x |
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21+5y+358x 97+4y+92x
3+86y+55x 46+ 88y+34x

F20 :=

(> SFP2(FI,x, )
[[0.5738382141, 0.83181602411]

(> Orb2(F1, x,y, [0.9, 1.5], 1000, 1020)
[[0.5738382137, 0.8318160242 ], [0.5738382136, 0.8318160247], [0.5738382137,

0.83181602421, [0.5738382136, 0.8318160247], [0.5738382137, 0.8318160242 ],
[0.5738382136, 0.8318160247 ], [0.5738382137, 0.8318160242], [0.5738382136,
0.8318160247], [0.5738382137, 0.8318160242], [0.5738382136, 0.8318160247],
[0.5738382137, 0.8318160242], [0.5738382136, 0.8318160247], [0.5738382137,
0.83181602421, [0.5738382136, 0.8318160247], [0.5738382137, 0.8318160242 ],
[0.5738382136, 0.8318160247 ], [0.5738382137, 0.8318160242], [0.5738382136,
0.8318160247], [0.5738382137, 0.8318160242], [0.5738382136, 0.8318160247]]
> SFP2(F2,x, )

[[1.922169930, 0.9893531309]]

> Orb2(F2, x, y, [0.9, 1.5], 1000, 1020)
[[1.922169931, 0.9893531312], [1.922169930, 0.9893531312], [ 1.922169931,

0.9893531312], [1.922169930, 0.9893531312], [1.922169931, 0.9893531312],
[1.922169930, 0.98935313121, [1.922169931, 0.9893531312], [ 1922169930,
0.9893531312], [1.922169931, 0.9893531312], [1.922169930, 0.9893531312],
[1.922169931, 0.9893531312], [1.922169930, 0.9893531312], [ 1922169931,
0.9893531312], [1.922169930, 0.9893531312], [1.922169931, 0.9893531312],
[1.922169930, 0.98935313121, [1.922169931, 0.9893531312], [ 1922169930,
0.9893531312], [1.922169931, 0.9893531312], [1.922169930, 0.9893531312]]
(> SFP2(F3,x, v)

[[0.7127296415, 0.5521890015]]

(> Orb2(F3,x,y, [0.9, 1.5], 1000, 1020)
[[0.7127296417, 055218900161, [0.7127296417, 0.5521890016], [0.7127296417,

0.5521890016], [0.7127296417, 0.55218900161, [0.7127296417, 0.5521890016],
[0.7127296417, 0.5521890016], [0.7127296417, 0.5521890016 ], [0.7127296417,
0.5521890016], [0.7127296417, 0.55218900161, [0.7127296417, 0.5521890016],
[0.7127296417, 0.5521890016], [0.7127296417, 0.5521890016 ], [0.7127296417,
0.5521890016], [0.7127296417, 0.55218900161, [0.7127296417, 0.5521890016],
[0.7127296417, 0.5521890016], [0.7127296417, 0.5521890016 ], [0.7127296417,
0.5521890016], [0.7127296417, 0.55218900161, [0.7127296417, 0.5521890016]]
(> SFP2(F4,x, )

[[1.259593358, 0.87919748951]

(> Orb2(F4,x,y, [0.9, 1.5], 1000, 1020)
[[1.259593358, 0.8791974894 ], [1.259593358, 0.8791974894], [ 1.259593358,
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0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358, 0.8791974894 ],
[1.259593358, 0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358,
0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358, 0.8791974894 ],
[1.259593358, 0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358,
0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358, 0.8791974894 ],
[1.259593358, 0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358,
0.8791974894 ], [1.259593358, 0.8791974894 ], [ 1.259593358, 0.8791974894 ] ]

(> SFP2(F5,x, )
[[0.6528216031, 1.3218469411]

(> Orb2(F5, x, v, [0.9, 1.5], 1000, 1020)
[[0.6528216034, 1.3218469401, [0.6528216034, 1.3218469401], [0.6528216034,

1.3218469401, [0.6528216034, 1.3218469401, [0.6528216034, 1.321846940],
[0.6528216034, 1.3218469401], [0.6528216034, 1.3218469401, [0.6528216034,
1.3218469401, [0.6528216034, 1.321846940 1, [0.6528216034, 1.321846940],
[0.6528216034, 1.3218469401], [0.6528216034, 1.3218469401, [0.6528216034,
1.3218469401, [0.6528216034, 1.321846940 1, [0.6528216034, 1.321846940],
[0.6528216034, 1.3218469401], [0.6528216034, 1.3218469401, [0.6528216034,
1.3218469401, [0.6528216034, 1.3218469401, [0.6528216034, 1.3218469401] ]

(> SFP2(F6,x,y)
[[3.169979666, 0.6897016763 1]

(> Orb2(F6,x,y, [0.9, 1.5], 1000, 1020)
[[3.169979666, 0.6897016765 ], [3.169979666, 0.6897016765], [3.169979666,

0.6897016765], [3.169979666, 0.6897016765 ], [ 3.169979666, 0.6897016765 ],
[3.169979666, 0.6897016765 ], [3.169979666, 0.6897016765 ], [ 3.169979666,
0.6897016765], [3.169979666, 0.6897016765 ], [ 3.169979666, 0.6897016765 ],
[3.169979666, 0.6897016765 ], [3.169979666, 0.6897016765 ], [ 3.169979666,
0.6897016765], [3.169979666, 0.6897016765 ], [ 3.169979666, 0.6897016765 ],
[3.169979666, 0.6897016765 ], [3.169979666, 0.6897016765 ], [ 3.169979666,
0.6897016765], [3.169979666, 0.6897016765 ], [3.169979666, 0.6897016765 | ]

(> SFP2(F7,x,y)
[[1.208133500, 0.7042432306]]

(> Orb2(F7,x,y, [0.9, 1.5], 1000, 1020)
[[1.208133500, 0.7042432303 ], [ 1.208133499, 0.7042432307], [ 1.208133501,

0.7042432303 ], [1.208133499, 0.7042432312 1], [ 1.208133500, 0.7042432303 ],
[1.208133499, 0.7042432307], [1.208133501, 0.7042432303 ], [ 1.208133499,
0.70424323121], [1.208133500, 0.7042432303 ], [ 1.208133499, 0.7042432307 ],
[1.208133501, 0.7042432303 ], [ 1.208133499, 0.7042432312 ], [ 1.208133500,
0.7042432303 ], [1.208133499, 0.7042432307 ], [ 1.208133501, 0.7042432303 ],
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[1.208133499, 0.7042432312 1], [1.208133500, 0.7042432303 ], [ 1.208133499,
0.7042432307], [1.208133501, 0.7042432303 ], [ 1.208133499, 0.7042432312 ] ]

(> SFP2(F8,x,y)
[[0.6049974286, 1.350612004 1]

(> Orb2(F8, x, v, [0.9, 1.5], 1000, 1020)
[[0.6049974288, 1.350612003 ], [0.6049974288, 1.350612004], [0.6049974288,

1.350612003 ], [0.6049974288, 1.350612004 ], [0.6049974288, 1.350612003 |,
[0.6049974288, 1.350612004 ], [ 0.6049974288, 1.350612003 ], [ 0.6049974288,
1.350612004 ], [0.6049974288, 1.350612003 ], [0.6049974288, 1.350612004 ],
[0.6049974288, 1.350612003 ], [ 0.6049974288, 1.350612004 ], [ 0.6049974288,
1.350612003 ], [0.6049974288, 1.350612004 ], [ 0.6049974288, 1.350612003 |,
[0.6049974288, 1.350612004 ], [ 0.6049974288, 1.350612003 ], [0.6049974288,
1.350612004 ], [0.6049974288, 1.350612003 ], [0.6049974288, 1.350612004 ] ]

(> SFP2(F9,x, )
[[0.586850559, 6.506538819]]

(> Orb2(F9,x,y, [0.9, 1.5], 1000, 1020)
[[0.5868505549, 6.506538820], [0.5868505549, 6.506538820], [0.5868505549,

6.5065388201], [0.5868505549, 6.506538820], [0.5868505549, 6.506538820 |,
[0.5868505549, 6.5065388201], [0.5868505549, 6.506538820 ], [ 0.5868505549,
6.5065388201], [0.5868505549, 6.5065388201], [0.5868505549, 6.506538820 |,
[0.5868505549, 6.5065388201], [0.5868505549, 6.506538820 ], [ 0.5868505549,
6.5065388201], [0.5868505549, 6.5065388201], [0.5868505549, 6.506538820 |,
[0.5868505549, 6.5065388201], [0.5868505549, 6.506538820 ], [ 0.5868505549,
6.5065388201], [0.5868505549, 6.506538820 ], [0.5868505549, 6.506538820 ]

(> SFP2(F10,x, v)
[[1.459248295, 4.0826331221]

(> Orb2(F10,x,y, [0.9,1.5], 1000, 1020)
[[1.459248294, 4.082633122], [ 1.459248294, 40826331201, [ 1.459248294, 4.082633122],

[1.459248294, 4.082633120 ], [ 1.459248294, 4.082633122 ], [ 1.459248294,
4.082633120], [ 1.459248294, 4.082633122 ], [ 1.459248294, 4.082633120 |,
[1.459248294, 4.082633122 ], [ 1.459248294, 4.082633120 ], [ 1.459248294,
4.0826331221, [1.459248294, 4.082633120 ], [ 1.459248294, 4.082633122 ],
[1.459248294, 4.082633120 ], [ 1.459248294, 4.082633122 ], [ 1.459248294,
4.082633120], [ 1.459248294, 4.082633122 ], [ 1.459248294, 4.082633120 |,
[1.459248294, 4.082633122 1, [ 1.459248294, 4.0826331201]]

(> SFP2(FIl,x,y)
[[0.47477235, 0.5258468959]]

(> Orb2(F11,x,y, [0.9,1.5], 1000, 1020)
[[0.4747723604, 0.5258468959], [0.4747723604, 0.5258468959 ], [0.4747723604,
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0.5258468959 ], [0.4747723604, 0.5258468959], [0.4747723604, 0.5258468959 ],
[0.4747723604, 0.5258468959, [0.4747723604, 0.5258468959 ], [0.4747723604,
0.5258468959], [0.4747723604, 0.5258468959], [0.4747723604, 0.5258468959 ],
[0.4747723604, 0.5258468959 1, [0.4747723604, 0.5258468959 ], [0.4747723604,
0.5258468959], [0.4747723604, 0.5258468959], [0.4747723604, 0.5258468959 ],
[0.4747723604, 0.5258468959 1, [0.4747723604, 0.5258468959 ], [0.4747723604,
0.5258468959 ], [0.4747723604, 0.5258468959], [0.4747723604, 0.52584689591]
(> SFP2(FI2, x,v)

[[0.8556835833, 1.523365570]] (46)
(> Orb2(F12,x,y, [0.9, 1.5], 1000, 1020)
[[0.8556835829, 1.523365570], [0.8556835824, 1.523365569], [0.8556835833, A7)

1.523365571], [0.8556835829, 1.523365570], [0.8556835824, 1.523365569],
[0.8556835833, 1.523365571], [0.8556835829, 1.523365570], [0.8556835824,
1.523365569], [0.8556835833, 1.523365571], [0.8556835829, 1.523365570],
[0.8556835824, 1.523365569], [0.8556835833, 1.523365571], [0.8556835829,
1.523365570], [0.8556835824, 1.523365569], [0.8556835833, 1.5233655711,
[0.8556835829, 1.523365570], [0.8556835824, 1.523365569], [0.8556835833,
1.523365571], [0.8556835829, 1.523365570], [0.8556835824, 1.5233655691]

(> SFP2(FI3,x,y)

[[1.780780757, 0.6423275397]] (48)
(> Orb2(F13,x,y,[0.9,1.5], 1000, 1020)
[[1.780780757, 0.6423275398], [1.780780757, 0.6423275398], [ 1.780780757, (49)

0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757, 0.6423275398 ],
[1.780780757,0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757,
0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757, 0.6423275398 ],
[1.780780757,0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757,
0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757, 0.6423275398 ],
[1.780780757,0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757,
0.6423275398 ], [1.780780757, 0.6423275398 ], [ 1.780780757, 0.6423275398 ] ]

(> SFP2(Fi4,x,y)

[[0.8513003524, 0.4052158791]] (50)
(> Orb2(Fl4,x,y, [0.9, 1.5], 1000, 1020)
[[0.8513003518, 0.4052158791], [0.8513003523, 040521587927, [0.8513003518, (51)

0.4052158791 ], [0.8513003523, 0.4052158792 ], [0.8513003518, 0.4052158791 |,
[0.8513003523, 0.4052158792 ], [0.8513003518, 0.4052158791 ], [0.8513003523,
0.4052158792 ], [0.8513003518, 0.4052158791 ], [0.8513003523, 0.4052158792 ],
[0.8513003518, 0.4052158791 ], [0.8513003523, 0.4052158792 ], [0.8513003518,
0.4052158791 ], [0.8513003523, 0.4052158792 ], [0.8513003518, 0.4052158791 |,




[0.8513003523, 0.4052158792 ], [0.8513003518, 0.4052158791 ], [0.8513003523,
0.4052158792 ], [0.8513003518, 0.4052158791 ], [0.8513003523, 0.4052158792 ]

(> SFP2(FIS,x,y)
[[0.853140670, 1.0044046511]]

> Orb2(F15,x, y, [0.9, 1.5], 1000, 1020)
[[0.8531406699, 1.0044046511, [0.8531406704, 1.0044046511], [0.8531406699,

1.0044046511, [0.8531406704, 1.004404651 ], [0.8531406699, 1.004404651 ],
[0.8531406704, 1.004404651 ], [0.8531406699, 1.004404651 ], [0.8531406704,
1.0044046511, [0.8531406699, 1.004404651 ], [0.8531406704, 1.004404651 ],
[0.8531406699, 1.004404651 ], [0.8531406704, 1.004404651 ], [0.8531406699,
1.0044046511, [0.8531406704, 1.004404651 ], [0.8531406699, 1.004404651 |,
[0.8531406704, 1.004404651 ], [0.8531406699, 1.004404651 ], [0.8531406704,
1.004404651 1, [0.8531406699, 1.004404651 ], [0.8531406704, 1.004404651]]

(> SFP2(FI6,x,y)
[[4.997130943, 0.92176762341]

(> Orb2(F16,x,y, [0.9, 1.5], 1000, 1020)
[[4.997130943, 0.9217676234], [4.997130943, 0.9217676234], [4.997130943,

0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ],
[4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943,
0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ],
[4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943,
0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ],
[4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943,
0.9217676234 ], [4.997130943, 0.9217676234 ], [4.997130943, 0.9217676234 ] ]

(> SFP2(F17,x,v)
[[1.048512675, 0.8483878075]]

(> Orb2(F17,x,y, [0.9,1.5], 1000, 1020)
[[1.048512675, 0.8483878077], [ 1.048512675, 0.8483878071], [ 1.048512676,

0.8483878071], [1.048512675, 0.8483878077], [ 1.048512675, 0.8483878071 ],
[1.048512676, 0.8483878071 ], [1.048512675, 0.8483878077 ], [ 1.048512675,
0.8483878071], [1.048512676, 0.8483878071 ], [ 1.048512675, 0.8483878077 ],
[1.048512675, 0.8483878071 ], [1.048512676, 0.8483878071 ], [ 1.048512675,
0.8483878077], [1.048512675, 0.8483878071 ], [ 1.048512676, 0.8483878071 ],
[1.048512675, 0.8483878077], [1.048512675, 0.8483878071 ], [ 1.048512676,
0.8483878071 ], [1.048512675, 0.8483878077 ], [ 1.048512675, 0.8483878071 ] ]

(> SFP2(FI8,x,y)
[[1.001883613, 0.63853931851]]

> Orb2(F18, %, v, [0.9, 1.5], 1000, 1020)
[[1.001883613,0.6385393188], [1.001883614, 0.6385393196], [ 1.001883613,

(32)

(33)

(54)

(33)

(36)

(37

(38)

(39)



0.63853931941, [1.001883614, 0.6385393192], [ 1.001883613, 0.6385393188],
[1.001883614, 0.63853931961, [ 1.001883613, 0.6385393194], [ 1.001883614,
0.63853931921, [1.001883613, 06385393188, [ 1.001883614, 0.6385393196,
[1.001883613, 0.63853931941, [ 1.001883614, 0.6385393192], [ 1.001883613,
0.63853931881, [ 1.001883614, 0.6385393196], [ 1.001883613, 0.63853931941,
[1.001883614, 0.63853931921, [1.001883613, 0.6385393188 ], [ 1.001883614,
0.63853931961, [ 1.001883613, 0.6385393194], [ 1.001883614, 0.6385393192]]
(> SFP2(FI9, x, v)

[[0.5216525243, 0.9859905528 ]] (60)
(> Orb2(F19,x,y, [0.9, 1.5], 1000, 1020)
[[0.5216525246, 0.9859905527], [0.5216525246, 09859905527, [0.5216525246, (61)

0.9859905527], [0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ],
[0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ], [0.5216525246,
0.9859905527], [0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ],
[0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ], [0.5216525246,
0.9859905527], [0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ],
[0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527 ], [0.5216525246,
0.9859905527 ], [0.5216525246, 0.9859905527 ], [0.5216525246, 0.9859905527]]
(> SFP2(F20, x, y)

[[0.4717553510, 0.975686992 ] (62)
(> Orb2(F20,x,y,[0.9,1.5], 1000, 1020)
[[0.4717553511, 0.9756869935], [0.4717553507, 0.9756869935], [0.4717553510), (63)

0.97568699351, [0.4717553511, 0.9756869935 1, [0.4717553507, 0.9756869935 |,
[0.4717553510, 0.97568699351], [0.4717553511, 0.97568699351, [0.4717553507,
0.97568699351, [0.4717553510, 0.9756869935 1, [0.4717553511, 0.9756869935 ],
[0.4717553507, 0.97568699351], [0.4717553510, 0.97568699351, [0.4717553511,
0.97568699351, [0.4717553507, 0.97568699351, [0.4717553510, 0.9756869935 ],
[0.4717553511, 0.97568699351, [0.4717553507, 0.97568699351, [0.4717553510,
0.97568699351, [0.4717553511, 0.9756869935 1, [0.4717553507, 0.9756869935 ] ]
;> #The two methods (SFP2 and Orb2 with random initial conditions give the same answers
>
| > #Problem 4
| > #i
> RT3 :=proc(x, y,z d, K) localra, i,j, k, 1, g, h :
ra == rand(1 ..K) : #random integer from -K to K
f=add(add(add(ra( ) *x"i*y"j*z"k, k=0.d-j),j=0.d-i),i=0..d)/add(add(add (ra( )
* XNy * N k=0.d-j),j=0.d-i),i=0.d) :
g = add(add(add(ra( ) *x"i*y"j*z"k, k=0.d-j),j=0.d-i),i=0.d)/add(add(add(ra( )
*XNFEYNEzNe k=0.d-j),j=0.d-i),i=0.d) :
h = add(add(add(ra( ) *x"i*y"Nj*z ke, k=0.d-j),j=0.d-i),i=0..d)/add(add(add(ra( )




* XK YN * A k=0 .d-]),j=0.d-i),i=0.d) :
[fgh]:

end:

#ii
Orb3 :=proc(F, x, y, z, pt0, K1, K2) localpt, L, i :
pt == pt0 :

for i from 1 to K/ do

pt = subs({x=p(1],y=pi[2). 2=p(3]).F):
oa:

L:=1]1]:

forifrom K/ + 1toK2 do

pt = subs({x=pt[1],y=pt[2],z=pt[3]}, F) :
L:=[op(L),pt]:

od:

L:

end:

#iii is same as ii (above)

#Hiv

FP3 :=proc(F,x,y,z) local L, i :

L := [solve({F[1]=x,F[2]=y,F[3]=z}, {x,»,2})]:

[seq(subs(L[i], [x,y,z]),i=1.nops(L))]:
end:

#V
SFP3 :=proc(F, x,y,z) local L, J, S, JO, i, pt, EV :

L := evalf (FP3(F,x,y,z)) :
#F is the list of ALL fixed points of the transformation [x,y]- > F using the previous procedure
FP2(F,x,y), but since we are interested in numbers we take the floating point version using
evalf

J = Matrix(normal ([ [diff (F[1], x), diff (F[2], x), diff (F[3],x) ], [diff (F[1], ), diff (F[2],
y), diff (F[31],y) ], [diff (F[1], z), diff (F[2], 2), diff (F[3],2)]])) :
#J is the Jacobian matrix in general (in terms of the variables x and y). Note that J is a
SYMBOLIC matrix featuring variables x and y

S = [ ]: #Sis the list of stable fixed points that starts out empty

for i from 1 tonops(L) do #we examime it case by case
pt := L[i]: #ptis the current fixed point to be examined

JO :==subs({x=pt[1],y=pt[2],z=pt[3]},]) :
#J0 is the NUMERICAL matrix obtained by plugging-in the examined fixed pt



EV := Eigenvalues(J0) :

ifabs(EV[1]) < 1 and abs(EV[2]) < 1
S = [op(S), pt]:

fi:

od:
S : #the output is S
end:

j> #Problem 5

> F2] :=RT3(x,y,2z 1,100)
ol e 2xz+50x+73y+z+65

and abs(EV[3]) < lthen

62xz+25x+36y+45z+ 22

15xz+33x+4y+60z+ 35"
88xz+20x+ 60y + 100z + 69
16xz+29x+25y+43z+ 12

(> F22:=RT3(x, 2 1, 100)
F22 e 12xz+76x+34y+35z+ 53

14xz+8x+63y+79z+20"°

37xz+8lx+8y+7z+ 54

25xz+61x+68y+83z+83°
48xz+21x+ 28y +34z+ 42
8lxz+62x+77y+20z+2

> F23:=RT3(x,y,2z 1,100)
3
F23 = 6xz+30x+75y+43z+

T5xz+76x+34y+94z4+4"

67xz+72x+39y+69z+ 66

12xz4+46x+94y+16z+28"°
27xz+36x+29y+6z+ 76
47xz+67x+ 77y + 20z+ 96

> F24:=RT3(x,y,2z 1,100)
Fod = 55xz4+40x+52y+842z+93

9% xz+3x+18y+42z+ 14"

80xz+84x+84y+84z+53

18xz+52x+30y+16z+95"

84xz+14x+95y+29z+ 13
4xz+82x+57y+92z+ 65

> F25:=RT3(x,y,2 1, 100)

Slxz+4lx+ 56y +88z+ 33

54xz+41x+23y+26z+50

F5 64xz+31x+83y+52z+285
" | 50xz+35x+57y+68z+ 57

79xz+46x+ 84y +32z+ 35
86xz+ 15x+ 10y +33z+ 16

> F26 = RT3(x, 9,z 1, 100)

2xz+95x+6y+35z+ 87

48xz+70x+ 8y +98z+ 76

F6 = Oxz+34x+92y+8lz+42
68xz+62x+T75y+252z+49°
8xz+14x+9%4y+39z+7
54xz+65x+ 8y + 100z + 28 }

xz+97x+T74y+372z4+45 "

# We used Maple's command Eigenavalues to find the eigenvalues of this 2 by 2 matrix

#If both eigenvalues have absolute value less than 1 it means that they are stable, so we
append the examined fixed point, pt, to the list of fixed points

b

b

(64)

(65)

(66)

(67)

(68)

(69)



> F27:=RT3(x,y,z 1,100)
Olxz+66x+45y+18z+72 T77xz+ 16x+34y+ 152+ 50
14xz4+75x+77y+ 192499 8xz+55x+98y+ 13z+10"°
19xz+22x+53y+2z+ 98

82x2+93x+66y+502+81}
(> F28:= RT3(x, y,z 1, 100)
T3xz+31x+97y+17z+85 59xz+54x+67y+91z+92
19xz4+72x+80y+72z+21" 73xz+97x+65y+45z+4+ 66"
80xz+63x+44y+422z+ 28

2xz+66x+97y+22z+ 51 }
(> F29:= RT3(x,y,z 1, 100)
F29:=[ 2xz+97x+8y+21z+19 90xz+99x+ 60y + 94z+ 98

1B3xz4+77x+9%4y+3z4+100" 61xz+39x+51y+42z+12"°

82xz+89x+46y+42z+ 69

81x2+14x+31y+33z+52}
(> F30:=RT3(x,y,z 1, 100)
F30:=[ STxz+6x+37y+18z+39 13xz+78x+ 48y +49z+ 97

Bxz+47x+15y+82z+81" 3xz+42x+3y+75z+39 °

80xz+75x+79y+81z+53

87xz+27x+86y+33z+4 }
(> F31:=RT3(x,y,z 1,100)
6xz+ 18x+71ly+50z+ 76 S8xz+13x+4y+4z+ 56
32xz+ 12x+20y+35z4+80" 10xz+ 16x+ 15y +88z+ 78"
39xz+2x+38y+45z+ 51
27xz+61x+66y+8z+2 }

(> SFP3(F21,x,,z)

F27 =

F28 ==

F31 =

[[0.6703060493, 0.94829042, 2.844405191]

(> Orb3(F21,x,y,z [0.9, 1.5,0.8], 1000, 1020)
[[0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495, 0.9482904133,

2.8444051901], [0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495,
0.9482904133, 2.844405190 ], [0.6703060495, 0.9482904133, 2.844405190 ],
[0.6703060495, 0.9482904133, 2.844405190 ], [0.6703060495, 0.9482904133,
2.8444051901], [0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495,
0.9482904133, 2.844405190 ], [0.6703060495, 0.9482904133, 2.844405190 ],
[0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495, 0.9482904133,
2.8444051901], [0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495,
0.9482904133, 2.844405190 ], [0.6703060495, 0.9482904133, 2.844405190 ],
[0.6703060495, 0.9482904133, 2.844405190 ], [0.6703060495, 0.9482904133,
2.844405190], [0.6703060495, 0.9482904133, 2.844405190 ], [ 0.6703060495,
0.9482904133, 2.844405190], [0.6703060495, 0.9482904133, 2.844405190 ] ]
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> SFP3(F22,x,y,z)
[[0.6282492197, 1.161357405, 0.7393574289 1]

(> Orb3(F22,x,y,z [0.9, 1.5,0.8], 1000, 1020)
[[0.6282492199, 1.161357405, 0.7393574278 ], [ 0.6282492196, 1.161357405,

0.7393574282 ], [0.6282492199, 1.161357405, 0.7393574282 ], [0.6282492199,
1.161357405, 0.7393574278 ], [0.6282492196, 1.161357405, 0.7393574282 ],
[0.6282492199, 1.161357405, 0.7393574282 1], [0.6282492199, 1.161357405,
0.7393574278 ], [0.6282492196, 1.161357405, 0.7393574282 ], [0.6282492199,
1.161357405, 0.7393574282 ], [0.6282492199, 1.161357405, 0.7393574278 ],
[0.6282492196, 1.161357405, 0.7393574282 1], [0.6282492199, 1.161357405,
0.7393574282 ], [0.6282492199, 1.161357405, 0.7393574278 ], [0.6282492196,
1.161357405, 0.7393574282 ], [0.6282492199, 1.161357405, 0.7393574282 ],
[0.6282492199, 1.161357405, 0.7393574278 ], [0.6282492196, 1.161357405,
0.7393574282 ], [0.6282492199, 1.161357405, 0.7393574282 ], [0.6282492199,
1.161357405, 0.7393574278 ], [0.6282492196, 1.161357405, 0.7393574282 ] ]

(> SFP3(F23,x,,z)
[[0.76339849, 2.32112113, 0.52019195261]

(> Orb3(F23,x,y,z [0.9, 1.5,0.8], 1000, 1020)
[[0.7633984150, 2.321121068, 0.5201919528], [0.7633984153, 2.321121067,

0.52019195271, [0.7633984150, 2.321121068, 0.5201919528 ], [0.7633984153,
2.321121067, 0.52019195271, [0.7633984150, 2.321121068, 0.5201919528 ],
[0.7633984153,2.321121067, 0.5201919527], [0.7633984150, 2.321121068,
0.52019195281], [0.7633984153, 2.321121067, 0.5201919527], [0.7633984150,
2.321121068, 0.5201919528 ], [0.7633984153, 2.321121067, 0.5201919527],
[0.7633984150, 2.321121068, 0.5201919528 ], [0.7633984153, 2.321121067,
0.52019195271, [0.7633984150, 2.321121068, 0.5201919528 ], [0.7633984153,
2.321121067, 0.52019195271, [0.7633984150, 2.321121068, 0.5201919528 ],
[0.7633984153,2.321121067, 0.5201919527], [0.7633984150, 2.321121068,
0.52019195281], [0.7633984153, 2.321121067, 0.5201919527, [0.7633984150,
2.321121068, 0.5201919528 ], [0.7633984153, 2.321121067, 0.5201919527]]

(> SFP3(F24,x,,z)
[[1.47116531, 1.498431339, 0.8658076063]]

(> Orb3(F24,x,y,z [0.9, 1.5,0.8], 1000, 1020)

[1.471165332, 1.498431338, 0.8658076061 ], [1.471165332, 1.498431339,
0.8658076058 ], [1.471165331, 1.498431339, 0.8658076064 ], [ 1.471165332,
1.498431338, 0.8658076064 ], [1.471165332, 1.498431338, 0.8658076061 |,
[1.471165332, 1.498431339, 0.8658076058], [1.471165331, 1.498431339,
0.8658076064 ], [1.471165332, 1.498431338, 0.8658076064 ], [ 1.471165332,

[[1.471165331, 1.498431339, 0.8658076064 |, [ 1.471165332, 1.498431338, 0.8658076064 ],

(77
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(80)
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1.498431338, 0.8658076061 ], [1.471165332, 1.498431339, 0.8658076058 |,
[1.471165331, 1.498431339, 0.8658076064 ], [1.471165332, 1.498431338,
0.8658076064 ], [1.471165332, 1.498431338, 0.8658076061 ], [ 1.471165332,
1.498431339, 0.8658076058 ], [1.471165331, 1.498431339, 0.8658076064 |,
[1.471165332, 1.498431338, 0.8658076064 ], [1.471165332, 1.498431338,
0.8658076061 ], [1.471165332, 1.498431339, 0.8658076058 ] ]

(> SFP3(F25,x,,z)
[[1.144318317, 0.96989627, 1.476704831] (83)

(> Orb3(F25,x,y,z [0.9, 1.5,0.8], 1000, 1020)
[[1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225, 1.476704803],  (84)

[1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225,
1.476704803 ], [1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317,
0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225, 1.476704803 ],
[1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225,
1.476704803 ], [1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317,
0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225, 1.476704803 ],
[1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225,
1.476704803 ], [1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317,
0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225, 1.476704803 ],
[1.144318317, 0.9698954225, 1.476704803 ], [ 1.144318317, 0.9698954225,
1.476704803 ], [1.144318317, 0.9698954225, 1.476704803 ] ]

(> SFP3(F26,x,,z)

[[0.949211614, 1.134655895, 0.9878333816]] (85)
(> Orb3(F26,x,y,z 0.9, 1.5,0.8], 1000, 1020)
[[0.9492116161, 1.134655895, 0.9878333812], [0.9492116168, 1.134655895, (86)

0.9878333812], [0.9492116172, 1.134655896, 0.9878333816], [0.9492116165,
1.134655895, 0.9878333816], [0.9492116161, 1.134655895, 0.9878333812],
[0.9492116168, 1.134655895, 0.98783338121], [0.9492116172, 1.134655896,
0.9878333816], [0.9492116165, 1.134655895, 0.9878333816], [0.9492116161,
1.134655895, 0.9878333812], [0.9492116168, 1.134655895, 0.9878333812],
[0.9492116172, 1.134655896, 0.9878333816], [0.9492116165, 1.134655895,
0.9878333816], [0.9492116161, 1.134655895, 0.9878333812], [0.9492116168,
1.134655895, 0.9878333812], [0.9492116172, 1.134655896, 0.9878333816],
[0.9492116165, 1.134655895, 0.9878333816], [0.9492116161, 1.134655895,
0.9878333812], [0.9492116168, 1.134655895, 0.9878333812], [0.9492116172,
1.134655896, 0.9878333816], [0.9492116165, 1.134655895, 0.9878333816] ]

(> SFP3(F27,x,y,z)

[[0.9085635984, 0.90578765, 0.591459181] 87)



[
[1
[1
[1
[1
[1
[1

> Orb3(F27,x,,z 0.9, 1.5,0.8], 1000, 1020)
[[0.9085635986, 0.9057877106, 0.5914590573 ], [0.9085635982, 0.9057877101,

0.5914590567], [0.9085635986, 0.9057877106, 0.5914590573 ], [0.9085635982,
0.9057877101, 0.5914590567 ], [0.9085635986, 0.9057877106, 0.5914590573 ],
[0.9085635982, 0.9057877101, 0.5914590567 ], [0.9085635986, 0.9057877106,
0.5914590573 ], [0.9085635982, 0.9057877101, 0.5914590567 ], [0.9085635986,
0.9057877106, 0.5914590573 ], [0.9085635982, 0.9057877101, 0.5914590567 ],
[0.9085635986, 0.9057877106, 0.5914590573 ], [0.9085635982, 0.9057877101,
0.59145905671], [0.9085635986, 0.9057877106, 0.5914590573 ], [0.9085635982,
0.9057877101, 0.5914590567 ], [0.9085635986, 0.9057877106, 0.5914590573 ],
[0.9085635982, 0.9057877101, 0.5914590567 ], [0.9085635986, 0.9057877106,
0.5914590573 ], [0.9085635982, 0.9057877101, 0.5914590567 ], [0.9085635986,
0.9057877106, 0.5914590573 ], [0.9085635982, 0.9057877101, 0.5914590567] ]

(> SFP3(F28,x,,z)

[[1.143636476, 1.03669374, 1.18965535]]

143636476, 1.036693743, 1.
143636476, 1.036693743, 1.

143636476, 1.036693743, 1.
143636476, 1.036693743, 1.
143636476, 1.036693743, 1.
143636476, 1.036693743, 1.
143636476, 1.036693743, 1.
143636476, 1.036693743, 1.
1.
(> SFP3(F29,x, v,7)

143636476, 1.036693743, 1.

(> Orb3(F28,x,y,z 0.9, 1.5,0.8], 1000, 1020)
[[1.143636476, 1.036693743, 1.189655356], [1.143636476, 1.036693743, 1.189655356],

[1.
1.

189655356, [1.143636476, 1.036693743, 1.189655356 ],
189655356, [1.143636476, 1.036693743, 1.189655356 ],
189655356, [1.143636476, 1.036693743, 1.189655356 ],
1896553561, [1.143636476, 1.036693743, 1.189655356 ],
189655356, [1.143636476, 1.036693743, 1.189655356 ],
189655356, [1.143636476, 1.036693743, 1.189655356 ],
1896553561, [1.143636476, 1.036693743, 1.189655356 ],
1896553561, [1.143636476, 1.036693743, 1.189655356 ],
1896553561, [1.143636476, 1.036693743, 1.189655356 ]

[[0.3806560496, 1.9805453, 1.42283671]

(> Orb3(F29,x,y,z 0.9, 1.5,0.8], 1000, 1020)
[[0.3806560498, 1.980546739, 1.4228323107, [0.3806560498, 1.980546738, 1.422832310],

[0.3806560499, 1.980546739, 1.422832310], [0.3806560498, 1.980546739,
1.422832310], [0.3806560498, 1.980546738, 1.422832310], [0.3806560499,
1.980546739, 1.422832310], [0.3806560498, 1.980546739, 1.422832310],

[0.3806560498, 1.980546738, 1.422832310], [0.3806560499, 1.980546739,
1.422832310], [0.3806560498, 1.980546739, 1.422832310], [0.3806560498,
1.980546738, 1.422832310], [0.3806560499, 1.980546739, 1.422832310],

[0.3806560498, 1.980546739, 1.422832310], [0.3806560498, 1.980546738,
1.4228323101, [0.3806560499, 1.980546739, 1.422832310], [0.3806560498,

(88)

(89)

90)

on

92)



1.980546739, 1.422832310], [0.3806560498, 1.980546738, 1.422832310],
[0.3806560499, 1.980546739, 1.422832310], [0.3806560498, 1.980546739,
1.422832310], [0.3806560498, 1.980546738, 1.422832310]]

(> SFP3(F30,x,y,z)
[[0.5427277347, 1.695193718, 1.453429309]] 93)

(> Orb3(F30,x,y,z [0.9, 1.5,0.8], 1000, 1020)
[[0.5427277347, 1.695193718, 1.453429312], [0.5427277347, 1.695193719, 1.453429313],  (94)

[0.5427277344, 1.695193717, 1.453429313 ], [0.5427277346, 1.695193717,
1.453429313 1, [0.5427277344, 1.695193717, 1.453429312 ], [0.5427277347,
1.695193718, 1.453429312 ], [0.5427277347, 1.695193719, 1.453429313 ],
[0.5427277344, 1.695193717, 1.453429313 ], [0.5427277346, 1.695193717,
1.453429313 1, [0.5427277344, 1.695193717, 1.453429312 ], [0.5427277347,
1.695193718, 1.453429312 ], [0.5427277347, 1.695193719, 1.453429313 ],
[0.5427277344, 1.695193717, 1.453429313 ], [0.5427277346, 1.695193717,
1.453429313 1, [0.5427277344, 1.695193717, 1.453429312 ], [0.5427277347,
1.695193718, 1.453429312 ], [0.5427277347, 1.695193719, 1.453429313 ],
[0.5427277344, 1.695193717, 1.453429313 ], [0.5427277346, 1.695193717,
1.453429313 1, [0.5427277344, 1.695193717, 1.453429312]]

(> SFP3(F31,x,y,z)
[[1.118097442, 06920409133, 1.129580597]] (95)

(> Orb3(F31,x,y,z 0.9, 1.5,0.8], 1000, 1020)
[[1.118097442, 0.6920409138, 1.129580612], [1.118097442, 0.6920409138, 1.129580612],  (96)

[1.118097442,0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138,
1.129580612 ], [ 1.118097442, 0.6920409138, 1.129580612 ], [1.118097442,
0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138, 1.129580612 |,
[1.118097442,0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138,
1.129580612 1], [1.118097442, 0.6920409138, 1.129580612 ], [1.118097442,
0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138, 1.129580612 |,
[1.118097442, 0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138,
1.129580612 ], [1.118097442, 0.6920409138, 1.129580612 ], [1.118097442,
0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138, 1.129580612 |,
[1.118097442, 0.6920409138, 1.129580612 ], [1.118097442, 0.6920409138,
1.129580612 ], [1.118097442, 0.6920409138, 1.129580612 ] ]




