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import numpy as np

xdata = np.array([1,2,3,4])
ydata = np.array([1,8,9,10])
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In [1]:

gmatplotlib inline

import numpy as np

import matplotlib.pyplot as plt

from scipy.optimize import curve fit

def f(x, a0, al, a2):
return a0 + al*x + a2*x**2

xdata = np.array([1,2,3,4])
ydata = np.array([1,8,9,10])

plt.plot(xdata,ydata, 'o', color='r")

params, cov = curve_fit(f, xdata, ydata)
print(params)

x =np.linspace(0,4,20)
y = f(x,params[0],params[1],params[2])
plt.plot(x,y, color='b")

plt.grid()
plt.show()
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In [3]: import matplotlib.pyplot as plt

fsolve(25,".'—:"\) x1=1.0

x2=2.0
RO x = np.linspace(x1l, x2, 100)
1\¢ 1\12 y = func(x)
f(x)=_<;> +2(;) plt.plot(x, y, color = 'k')

= = plt.plot([x1,x2],[0,0])
FRICRYED, #1.1224620483093721%&%D. plt.grid()

plt.xlim(1,2)

10 plt.ylim(-0.5,1)
038 -
plt.show()
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def df(x):
return (6.0/x**7.0)-(24.0/x**13.0)

T5Z5Nn%.

In [2]: import numpy as np

def func(x):
return -(1.0/x**6.0)+(2.0/x**12.0)

def dfunc(x):
return (6.0/x**7.0)-(24.0/x**13.0)

from scipy.optimize import fsolve
x0 = fsolve(func, 0.5)[0]
print(x0)

1.1224620483093721
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In [4]: x1, x2 =1.0,2.0
£f1, £2 = func(xl)
print(’
print(’

list _bisec = [[0]

for i in range(1,
X = (x1 + x2)
f = func(x)

, func(x2)

,[abs(x1-x0)1]1]
10):
/2

if (£%£1>=0.0):

x1, f1 =

x, £

list bisec[0].append(i)
list bisec[1].append(abs(x1-x0))

else:
x2, f2 =

x, £

list bisec[0].append(i)
list bisec[1l].append(abs(x2-x0))

print ('

print(list_bisec)

x1
+1.0000000000
+1.0000000000
+1.0000000000
+1.0000000000
+1.0625000000
+1.0937500000
+1.1093750000
+1.1171875000
+1.1210937500
+1.1210937500
[ro, 1, 2, 3, 4,
69062787, 0.12753
937213, 0.0287120
72129, 0.00136829

x2
+2.0000000000
+1.5000000000
+1.2500000000
+1.1250000000
+1.1250000000
+1.1250000000
+1.1250000000
+1.1250000000
+1.1250000000
+1.1230468750

5,6, 7, 8, 9],

795169062787,

2020/12/23 14:07

% ('xl','x2','£1','£2"))
"% (x1,x2,f1,£2))

f1
+1.0000000000
+1.0000000000
+1.0000000000
+1.0000000000
+0.2711684081
+0.0982535242
+0.0391079154
+0.0147428721
+0.0036996769
+0.0036996769

[0.12246204830937213,
0.002537951690627871,
4830937213, 0.013087048309372129,

(x1,x2,f1,£2))

f2
-0.0151367188
-0.0723768019
-0.1247050465
-0.0066392349
-0.0066392349
-0.0066392349
-0.0066392349
-0.0066392349
-0.0066392349
-0.0015553491

0.377537951
0.05996204830

0.0052745483093

8309372129, 0.000584826690627871]]
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In [5]:

xl = 1.0

f1 = func(xl)
list newton =
print(’

[[0],[abs(x1-x0)]]

"% (x1,£1))

for i in range(l, 10):
x1 = x1 - f£f1 / dfunc(xl)

f1 =func(xl)

print ('

"% (x1,£1))

list newton[0].append(i)
list newton[1l].append(abs(x1-x0))

print(list_newton)

1.0000000000
1.0555555556
1.0970223960
1.1178429553
1.1222873605
1.1224617904
1.1224620483
1.1224620483
1.1224620483
1.1224620483
(o, 1, 2, 3,

+1.0000000000000000000000000
+0.3223796640308458361090516
+0.0846013312320794685916781
+0.0128389747089051597939147
+0.0004675783357422913510959
+0.0000006894048536487673573
+0.0000000000015049073098794
-0.0000000000000001110223025
-0.0000000000000001110223025
-0.0000000000000001110223025
5, 6, 7, 8, 91, [0.12246204830937213,

75381655, 0.025439652286961767, 0.004619092971890115,

229040849, 2.5794303071258184e-07,
8.881784197001252e-16,

197001252e-16,
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0.066906492

0.0001746878
5.622169396701793e-13, 8.881784
8.881784197001252e-161]]
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In [6]: dimport matplotlib.pyplot as plt

X = list bisec[0]
Y = list bisec[1]
plt.plot (X, Y)

X = list_newton[0]
Y = list_newton[1]
plt.plot (X, Y)

plt.yscale("log") # yHZXI#EEEIC
plt.show()
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In [ ]:
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ode - oscillation(25)
EulerizZ AWT/\RIRBIOEWA AR T <.

2020/12/23 14:07

B UTc /AR EHKLk Z0.001E LT, ZAHEdZ0.1# & UIIBEIC200 X TOIRD EWE

def euler3(x0,v0):
vl = v0 +(- k * x0) * dt
x1l = x0 + v0 * dt
return [x1l, vl]

t, dt, k=0.0, 0.1, 0.001
tt,xx,vv=[0.0],[0.0],[0.1]
for i in range(0,2000):
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In [7]: dimport matplotlib.pyplot as plt

def my plot(xx, vv, tt):
plt.plot(tt, xx, color
plt.plot(tt, vv, color = 'r',
plt.legend()
plt.xlabel('time")
plt.ylabel('height and velocity')
plt.grid()
plt.show()

def euler3(x0,v0):
vl = v0 +(- k * x0) * dt
x1l = x0 + v0 * dt
return [x1, vl]

t, dt, k=0.0, 0.1, 0.001
tt,xx,vv=[0.0],[0.0],[0.1]
for i in range(0,2000):
t += dt
x, v = euler3(xx[-1],vv[-1])
tt.append(t)
Xx.append(x)
vv.append (V)

my_plot(xx, vv, tt)
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In [8]: 1/(np.sqrt(0.001)/2/np.pi)

Out[8]: 198.69176531592203
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In [9]:

In [10]:

Out[10]:

In [11]:

Oout[117]:

t, dt, k=0.0, 0.1, 0.01
tt,xx,vv=[0.0],[0.0],[0.01]
for i in range(0,2000):

t += dt

x, v = euler3(xx[-1],vv[-1])

tt.append(t)

xx.append(x)

vv.append(v)

my_ plot(xx, vv, tt)
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1/(np.sqrt(0.01)/2/np.pi)
62.83185307179586

200/62.831853 # /2= 3FHICHS

3.1830988654751278
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fft(2555)

FFTIC & - CTEI#A62.831853DsinBAMN ED & S Ic B2 M %]

i
TH]

2*np.pi*(3%62.831853) = 1184
THBHIEITEELT,

def func(x):
return np.sin(x/62.831853)

X = np.linspace(0, 1184, 1184)

%x=0.1184 TREH TRAE L. FFTICAND F v ¥ RILE(BEHE 12567 £)H'1184+1 DIFE
AN I )U(spectrum_power, FFT%Z HMF ot O B EGRE) 2 KO TRRE K.

IBENMIZEHRY BN ERNL,

In [12]: 3%62.831853

Out[12]: 188.49555900000001

In [13]: 2*np.pi*188.495559

Out[13]: 1184.3525267774028
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In [16]:

2020/12/23 14:07

gmatplotlib inline

import numpy as np

import matplotlib.pyplot as plt
from scipy.fft import fft

def func(x):
return np.sin(x/62.831853)

X = np.linspace(0, 1184, 1184)
#x = np.linspace(0, 256, 256)

plt.plot(x, func(x), color = 'b'")

plt.grid()
plt.show()

yy = func(x)
out = fft(yy)

def spectrum power(x):
re, im = x.real, x.imag
return np.sqrt(re**2+im**2)

plt.plot(x,spectrum power (out))
plt.x1im(0,5)
plt.show()
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In [15]: # KD
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