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import matplotlib.pyplot as plt

import numpy as np

800 - from numpy import exp, pi, sin, cos, sgrt
cmap = plt.colormaps['rainbow']

X = (141/2) * (1+1/3) * (1+1/5) *{1+1/7)[]

600 - lesmu = [-1]
polynomes = [0]
400 - degre = 8

for k in range (degre) :
polynomesk = []

200 - for a in lesmu:

for p in polynomes:
res = a*X**k+p

o4 I e N | polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markes
fr = 's')
—200 - for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
—400 - plt.show()
—600 -
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import matplotlib.pyplot as plt
import numpy as np
1200 {:H:} [}[} from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']
1000 4 [}[} [][J X = (1+1/2)*(1+1/3)*(1+1/5)*(1+1/7)*1jD
lesmu = [-1]
polynomes = [0]
i degre = 8
800 for k in range (degre) :
polynomesk = []
for a in lesmu:
600 - for p in polynomes:
res = a*X**k+p
polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor
400 - ir = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
200 - plt.show()
0 - .
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-600 -400 -200 0 200 400 600 800 1000

fractales-polynomes-2023.py 211 L6

cmap (k/ (degre+l)), marken

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, saqrt
cmap = plt.colormaps['rainbow']

X = (1-1/2)*(1-1/3) * (1-1/5) *{1-1/7)[]
lesmu = [-1]
polynomes = [0]

degre = 8
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
res = a*X**k+p
polynomesk.append (res)

BE = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

—-—— fractales-polynomes-2023.py 211 L6

plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markes

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']

x = [1-1/7)
lesmu = [-1]
polynomes = [0]
degre = 8
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
res = a*X**k+p
polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), markew
Er =

ISI)

for pc in polynomesk:
polynomes.append (pc)

plt.axis('equal')

plt.

show ()

fractales-polynomes-2023.py 2All L6 (Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']

0.75 A

X = (1-1/2)]

lesmu = [-1]
0.50 A polynomes = [0]

degre = 8

for k in range (degre) :
0.25 A polynomesk = []

for a in lesmu:
for p in polynomes:
res = a*X**k+p
Q.00 e polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), marken

§r = 's')
for pc in polynomesk:
—0.25 1 polynomes.append (pc)
plt.axis('equal')
plt.show()
—0.50 A
—-0.75 4
-2.00 -1.75 -150 -1.25 -1.00 -0.75 -0.50 -0.25 0.00
- [ x=—0.966 v=0.559 -- fractales-polynomes-2023.py 211 L6 (Python ElDoc)
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Buffers Tools

import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps|['rainbow']

X = (1-1/3))
lesmu = [-1]
polynomes = [0]

degre = 8
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
res = a*X**k+p
polynomesk.append(res)
plt.scatter(res.real, res.imag, facecolor

ir = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

cmap (k/ (degre+l)), marken
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import matplotlib.pyplot as plt
import numpy as np
1014 = T BN | B BE o o from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps(['rainbow']
X = (1-1/7) *15[]
[ ] O O | lesmu = [-1]
054" (I (T T ] ] polynomes = [0]
a [ R B B H ER [ | [ ] degre = 8
for k in range (degre) :
polynomesk = []
. . n a8 8 . us » . for a in lesmu:
0.0 A | [ | | for p in polynomes:
] mEE EE B B (I ] ] res = a*X**k+p
polynomesk.append(res)
] @] @] O .
plt.scatter(res.real, res.imag, facecolor
=] = [ ] =@ H EE o ir = 's"')
_ i for pc in polynomesk:
0590 AN R B B 2 BB | [ | polynomes.append (pc)
plt.axis('equal')
plt.show()
| [ | O
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import matplotlib.pyplot as plt
import numpy as np
2 1 from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps(['rainbow']
X = 0.5[(1-1/7)*1]
lesmu = [-1]
1 - polynomes = [0]
[
degre = 8
for k in range (degre) :
polynomesk = []
for a in lesmu:
01 . N = - for p in polynomes:
res = a*X**k+p
polynomesk.append(res)
plt.scatter(res.real, res.imag, facecolor
O O i §r = 's'")
-1 - for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()
. = e u
-2 -
=
Ll T 1 T 1
-3 -2 -1 1 2
A€ Q= x=0.133 y=0.092

cmap (k/ (degre+l)), marken
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import matplotlib.pyplot as plt

import numpy as np

0.4 - from numpy import exp, pi, sin, cos, sqgrt
cmap = plt.colormaps['rainbow']

0.2 - X = 0.5+(1-1/2)* (1-1/3) * (1-{l)/5) *13
lesmu = [-1]
polynomes = [0]
0.0 A
‘ ‘ degre = 8
‘ m for k in range(degre):
_ polynomesk = []
. ‘ ‘ for a in lesmu:
‘ ‘ ‘ m for p in polynomes:
‘ \ res = a*X**k4p
polynomesk.append (res)
1 1 plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markee
Er = 's')

_ %

—0.4 A ‘ ‘
-
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plt.axis('equal')
plt.show()
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for pc in polynomesk:
“ polynomes.append (pc)
s

—1.0 A

-1.2 1 \

-1.50 -1.25 -1.00 -0.75 -0.50 -0.25 0.00 ‘

AECd> Q=B




% Figure 1

X 9 fractales-polynomes-2023.py - GNU Emacs at DENISE_VELLA_23

File Edit Options Buffers Tools Python Help

DeEe@8xB8/9 &b R

import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, saqrt
cmap = plt.colormaps['rainbow']

X = il
lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
polynomes = [0]

degre = 3
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

Eir = 's'")
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marke

(Python ElDoc)
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import matplotlib.pyplot as plt
import numpy as np
from numpy import exp, pi, sin, cos, sart

n cmap = plt.colormaps['rainbow']
1.0 4 m} | | | X = (1—1/2)*(1—1/3)*(1—1/5)*(1—1/7)*mj
lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
[ | polynomes = [0]
degre = 3
0.5 A1 for k in range (degre) :

polynomesk = []
for a in lesmu:

. . . for p in polynomes:
#res = a*X**k+p
0.0 4 ] | | O | O | | res = a*X**k+p
polynomesk.append (res)
o o n plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marke
ir = 's')
for pc in polynomesk:
—0.5 - polynomes.append (pc)
plt.axis('equal')
plt.show()
[ |
-1.0 o [ | o
[ |
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
ﬁ 4‘ ‘% ’ ‘*. Q -— ‘ x=0.330 y=0 805 —— fzactales-pplynomes-2023.py All L6 (Python ElDoc)
--— Wrote c:/Users/Denise Vella/Desktop/fractales-polvnomes-2023.pv
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import matplotlib.pyplot as plt
0.6 - import numpy as np
from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']
X = (1-1/2)*(1-1/3)*(1-1/5)*(1-1/7) *13
#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
0.4 - lesmu = [1|I|
polynomes = [0]
degre = 3
for k in range (degre) :
u . polynomesk = []
0.2 1 for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)
0.0 - [} plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), markew
ir = 's'")
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show ()
-0.2 A1
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
x=0.747 y=0.395 ——— fractales-polynomes-2023.py A11 18 (Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']

X = (1-1/2)*(1-1/3) *(1-1/5) *(1-1/7) *13j

#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [-1]

polynomes = [0]

degre = 3
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

fr = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.sho

—-—— fractales-polynomes-2023.py 211 L23

plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markes

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']

¥ = (1-1/2)*(1-1/3)*(1-1/5) *(1-1/7)

#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]

degre = 3
for k in range(degrel:
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

ir = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

plt.scatter(res.real, res.imag, facecolor

cmap (k/ (degre+l)), marken

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']

X = (1-1/2)*(1-1/3)*(1-1/5)*(1-1/7)

#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]

degre = 3
for k in range(degre+1m:
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

fr = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

—-—— fractales-polynomes-2023.py 211 L12

plt.scatter(res.real, res.imag, facecolor

cmap (k/ (degre+l)), marken

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, saqrt
cmap = plt.colormaps['rainbow']

X = (1-1/2)*(1-1/3)*(1-1/5)

#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]

degre = 3D
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

&r = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

—-—— fractales-polynomes-2023.py 211 L11

plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marken

(Python ElDoc)
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~ —

- a ' Y -
‘."'}';I' Figure 1 - (] X e fractales-polynomes-2023.py - GNU Emacs at DENISE_VELLA_23 — O X
File Edit Options Buffers Tools Python Help

DeEe@8xB8/4 @B R

import matplotlib.pyplot as plt

0.6 - import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']

% = (1-1/2)*{1-1/3)[]

0.4 1 #lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]

0.2 - degre = 3
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
0.0 1 . a u #res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), marke
—0.2 - §r = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')

0.4 - plt.show()

—0.6 A

0.2 0.4 0.6 0.8 1.0 1.2 1.4

x=0.990 y=0.348

\-—- fractales-polynomes-2023.py 211 L6 (Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']

X = (1-1/2)

#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]

degre = 3
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

ir = 's')
for pc in polynomesk:D
polynomes.append (pc)
plt.axis('equal')
plt.show()

plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markes

(Python ElDoc)
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import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']

0.75 -
X = 1[]
#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]
0.50 - polynomes = [0]
degre = 3
0.25 A for k in range (degre) :

polynomesk = []
for a in lesmu:
for p in polynomes:
0.00 A $res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)
0.25 plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markee
: ir = 's'")
for pc in polynomesk:
polynomes.append (pc)
—0.50 - plt.axis('equal')
plt.show()

—0.75 A

1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

a 4@ @ ] ..I.. Q = \ E——— fractales-polynomes-2023.py Al1 L6 (Python ElDoc)
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import matplotlib.pyplot as plt
import numpy as np
from numpy import exp, pi, sin, cos, sqrt

0.4 4 cmap = plt.colormaps['rainbow']
X = 0.5
#lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
lesmu = [1]

polynomes = [0]
0.2 -
degre = ZD
for k in range (degre) :

polynomesk = []

for a in lesmu:

for p in polynomes:

004 ™ [ ] a tres = a*X**k+p
res = a*X**k+p
polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marken
&r = 's')
for pc in polynomesk:
—0.2 A1 polynomes.append (pc)
plt.axis('equal')
plt.show()

—0.4 -

0.6 0.8 1.0 1.2 1.4

a e. é ‘ .*' Q - ’ x=1.100 y=0.268 -—— fractales-polynomes-2023.py Al11 L1l (Python ElDoc)
N - Wrote c:/Users/Denise Vella/Desktop/fractales-polynomes-2023.py
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DEExB6 ¥EaH R
import matplotlib.pyplot as plt
import numpy as np
from numpy import exp, pi, sin, cos, sqrt
[ [ cmap = plt.colormaps(['rainbow']
1.0 - = X = (0.5*(2/3)*(4/5)*(6/7))+E.5*(2/3)*(4/5)*(6/7)*1j
’ lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
#lesmu = [1]
. . polynomes = [0]
0.5 - degre = 3
for k in range (degre) :
polynomesk = []
O o L L L L for a in lesmu:
for p in polynomes:
0.0 - | [ ] #res = a*X**kip
res = a*X**k+p
O 0O | [ ] O O polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marken
ir = 's')
—0.5 1 for pc in polynomesk:
polynomes.append (pc)
[ ] [ plt.axis('equal')
plt.show ()
—1.0 - [ |
| |
T T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
a é @ ’ g*. Q -~ ‘ x=0.105 y=0.802 -—- fractales-polynomes-2023.py 211 L6 (Python ElDoc)
-.—

Wrote c:/Users/Denise Vella/Desktop/fractales-polynomes-2023.py
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DeExB9 ¥ aB &

import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sart
cmap = plt.colormaps['rainbow']

1.5 O
X = O.SHO.S*(2/3)*(4/5)*(6/7)*1j
. lesmu = [exp(2*pi*k*1j/4) for k in range(4)]
i #lesmu = [1]
1.0 - polynomes = [0]
degre = 3
0.5 - | | a o for k in range (degre) :
polynomesk = []
[} a [} for a in lesmu:
for p in polynomes:
0.0 A | | 4res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)
- - r - i r = + ’
—0.5 - - - - o . plt.scatter(res.real, res.imag, facecolor cmap (k/ (degre+l)), marken
for pc in polynomesk:
polynomes.append (pc)
—-1.0 - [ plt.axis('equal')
plt.show()

-1.5 m

-20 =15 -1.0 =05 0.0 0.5 1.0 15 2.0

Aed»y Q= x=-0.393 y=1.078 | =\--- fractales-polynomes-2023.py All L& (Python ElDoc)
- [ -
L Wrote c:/Users/Denise Vella/Desktop/fractales-polynomes-2023.py
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. Figure 1
o
1.0 - o ] ]
o
0.5 1
n u] u]
0.0 A [ [ | ] o [ o ] u]
n u| o
—0.5 -
o
-1.0 - o ] [
o
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Aed Q= A/

x=-0.125 y=0.814

- O X ‘ e fractales-polynomes-2023.py - GNU Emacs at DENISE_VELLA_23

File Edit Options Buffers Tools Python Help

DEE8x@/9 BB

import matplotlib.pyplot as plt

import numpy as np

from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']

X = 0.5%(2/3)*(4/5)*(6/7)*1]

mesmu = [exp(2*pi*k*1j/4) for k in range(4)]
#lesmu = [1]

polynomes = [0]

degre = 3
for k in range (degre) :
polynomesk = []
for a in lesmu:
for p in polynomes:
#res = a*X**k+p
res = a*X**k+p
polynomesk.append (res)

ir = 's')
for pc in polynomesk:
polynomes.append (pc)
plt.axis('equal')
plt.show()

—-—— fractales-polynomes-2023.py 211 L7

plt.scatter(res.real, res.imag, facecolor = cmap (k/(degre+l)), markes

(Python ElDoc)

Wrote c:/MTacra/Denine Vella/NDeskton/fractales nolvnomens 2022 _nwv
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import matplotlib.pyplot as plt
import numpy as np
60 - from numpy import exp, pi, sin, cos, sqrt
cmap = plt.colormaps['rainbow']
50 A X = 0.5%(l+sqgrt(2))+0.5*sqrt (2) *1j
lesmu = [-1]
polynomes = [0]
40 -
degre = 11
30 4 for k in range (degre) :
polynomesk = []
for a in lesmu:
20 - for p in polynomes:
res = a*X**k+p
polynomesk.append(res)
10 - plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), markee
sr = 's')
for pc in polynomesk:
0 A polynomes.append (pc)
plt.axis('equal')
plt.show()
—10 -
l Ll Ll Ll Ll
-40 =20 0 20 40

AEY Q=B
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import matplotlib.pyplot as plt
import numpy as np
from numpy import exp, pi, sin, cos, sqgrt

A B BEEE B - pl 1 ' rainbow’

R e cmap = plt.colormaps['rainbow']
30 -

BEEE BEEE s X = ((1+qrt(5))/2)*1j

BEEE s BEEE s lesmu = [-1]

polynomes = [0]

BEEE s BEEE s degre = 8
20 - mEE = i == for k in range (degre) :

EmEE s EEE . polynomesk = []

BEEE s BmEE s for a in lesmu:

for p in polynomes:
res = a*X**k+p
10 A polynomesk.append (res)
plt.scatter(res.real, res.imag, facecolor = cmap(k/(degre+l)), marken

’ r = ] Sl )
for pc in polynomesk:

= = polynomes.append (pc)

plt.axis('equal')
0 - H e plt.show()
N
—10 -
-20 -10 0 10 20 30

A€y Q= x=-20.73 y=33.76



