W

‘fffnJr‘/?MRMEH% 7779“/ =

- koch = function(m=3, x=0, y=0, t=0, L=l1)

+ 1f(m == 0) {

+ lines(c(x, x+L*cos(t)), cly, y+L*sin(t)))

+ } else {

+ koch(m-1, x, v, t, L/3)

koch(m-1, x+(L/3)*cos(t), y+(L/3)*=in(t), t+pi/3, L/3)

+ koch(m-1, x+(L/3)* (cos(t)+cos(t+pi/3)), v+(L/3)*(sin(t)+=sin(t+pi/3)), t-pi/3, L/3)
koch (m-1, x+(2*L/3)*cos(t), v+(2*L/3)*=in(t), ©t, ~ '~

> plot(c(0O,1l), c(-0.3,0.9), type="n", asp=l, axes:
> koch(4,x=0,v=0,t=pi/3)

> koch(4,x=0.5,yv=sqgrt(3)/2,t=-p1i/3)

> koch(4,x=1,y=0,t=-pi)
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from turtle import *

def

(n, length):
if n <= ©:
fd(length)
return
koch(n-1, length/3)
1t(60)
koch(n-1, length/3)
rt(120)
koch(n-1, length/3)
1t(60)

koch(n-1, length/3)

setpos(-208, 200)

pd()

speed(®)

hideturtle()

for _ in (4):
koch(n, length)
rt(98)

done()

pythonMturtle T <

H
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fratv I RIEM s o N s g
> fractal = function(n, B, pr) | /\_/x/)-l’r/d)yg

+ X = numeric(n)

- Yy = numeric(n)

+ m = length (pr)

+ k = sample(l:m, n, prob=pr, replace=TRUE)

- for(i in 2:n) {

+ x[i] = x[i-1l] * B[k[i],1l] + w[i-1l] * B[k[4i],2] + B[k[i], 3]
+ v[i] = x[1-1] * B[k[i],4] + v([i-1] * B[k[1],3] + Blk[i],€]

+ plot (c(min (x) max(x)), c(min(y) max(y)), type="n", bty="n")
+ points(x, v, pch=".")

>B = matrix(c(0.856, 0.0414, 0.07, -0.0205, 0.858. Nn.147
+ + 0.2494, -0.385, 0.393, 0.17¢6, 0.224, -0.102,
+ + -0.144, 0.39, o.527, 0.181, 0.25%9, -0.014,
+ + 0, o, 0.48€6, ©0.355, 0.21s, 0.05), 4, o _
o
> pr =c(0.73, 0.13, 0.13, 0.01)
> n = 50000
> fractal(n, B, pr) -
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AvUb7°'0Y7 M Tpip install Pillow ZANTHL

width =

height =

Wlx = lambda x,
Wly lambda x,
W2x = lambda x, y
W2y

W3x

W3y = lambd

Wax lambda x,
Wiy lambda x, vy

def f(im, k
if
f{im, k - 1, Wix(x, y), Wiy(x, y))
if random.random() <«
f(im, k - 1, W2x(x, y), W2y(x, y))
if random.random() <
f(im, k - 1, W3x(x, y), W3y(x, y))
if random.random() <

fim, k - 1, Wax(x, y), Way(x, y))

im.putpixel((int(x * s + width * ), int(height - y * s)), (8,

n PIL import Image
im = Image.new( » {width, height), ( )] Hjﬁ
AL Ll Ba https://qiita.com/noc06140728/items

in. show() /8b8f06cfc312b8492df4
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from turtle import * / {97541717 I\
from math import atan2 pythonf#ﬁ(

def (sigma, beta, rho):
dt = 9.081
scale = 10

X, ¥, 2z = {1, 1, 1)
dx, dy = (8, @)
while
setpos(x*scale, y*scale)

setheading(atan2(dy, dx))

dx = (sigma*(y-x)) * dt

dy = (x*(rho-z)-y) * dt

X 4= dx

y += dy
(x*y - beta*z) * dt

=
o+
1

if __pame__ == "__main__': Hj.;'ﬂ_
speed(0) https://codom.hatenablog.com/entry/2017/0
lorenz(1@, 8/3, 28) 1/20/225952
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