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# FEEIERFRRIEE

import numpy as np

start = 0 # #EHAE
stop = 1.5 # ZHR{E (FEIEHAEYF)
step = 0.01 # [EfE
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arr = np.arange(start, stop, step)
# print(arr)

mean = 0 # H9E
std = 10 # TNEE
size = int((stop-start)/step) # ZHEA/N

noise = np.random.normal(mean, std, size)
# print(noise)

# ERNEREX, ¥

%

N B
= 0.5

1

2.0

d = -1

X=arr

O T o

obs_y=np.exp(a*x**3 + b*x**2 + c*x + d)+noise

import matplotlib.pyplot as plt

import matplotlib

matplotlib.rc("font",family="MicroSoft YaHei', weight="bold")
# RHIER

# ENREL
def f(x,A):

return np.exp(A[0]xx**3 + A[1]*x*x2 + A[2]*x + A[3])

# IHEXNA vy &
y = f(x,[a,b,c,d])

plt.plot(x, y)

plt.scatter(x, obs_y, color='red', s=10,label='Scatter Points"')

plt.xlabel('x")
plt.ylabel('y"')
plt.title (' IEAEHBERENENS ")
plt.grid(True)

plt.show()
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# EXa,b, c, di¥IaE (FEEE)
a0=0.3
b0=0.7
c0=1.6
do=-0.7

# TEMEREL, ANSEEIA
def fO(x,A):
return np.exp(A[0]*x*%*3 + A[1]*x**2 + A[2]*x + A[3])

# ITEXINAEY vy (B
y0 = f0(x,[a0,b0o,cO,d0])

plt.plot(x, y)

plt.plot(x, yO)

plt.scatter(x, obs_y, color='red', s=10,label='Scatter Points"')
plt.xlabel('x")

plt.ylabel('y")

plt.title (' IEABIBERENEIR )

plt.grid(True)

plt.show()
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# HTIAEETEER R
# KIEEBRERE
a0_temp=a0
bO_temp=h0o
cO_temp=cO
do_temp=dO

approx=np.array([a0_temp,b0_temp,cO_temp,dO_temp])

# IEREL

n=10

dieDaiResult = np.zeros((n, 4))
# B—

for j in range(n):

B=np.zeros((size,4))

L=np.zeros((size,1))

for i in range(size):
Bl[i,0]=-x[1i]#*3%f0(x[i],approx)
Bli,1]=-x[1i]**x2xf0(x[i],approx)
B[i,2]=-x[i]*fO(x[i], approx)
B[i,3]=-f0(x[i],approx)
L[i,0]=F0(x[1i],approx)-obs_y[il]



arr_B=np.array(B)

arr_L=np.array(L)
teml=np.linalg.inv(np.dot(np.transpose(arr_B),arr_B))
tem2=np.dot(np.transpose(arr_B),arr_L)

delta_x=np.dot(teml, tem2)

# XEBEHITTIIRER
approx=approx+delta_x.flatten()
# list_approx=approx.
dieDaiResult[j, : ]=approx

fig = plt.figure(figsize=(10, 5))
plt.subplot(1l, 2, 1)
# L
plt.plot(x, y)
# iAHNZE
plt.plot(x, y@)
# IECHRZL
for i in range(n-8,n):
xishu=dieDaiResult[i]
print(xishu)
tem_y=f0(x,xishu)
plt.plot(x, tem_y,color='#aal0ff',linestyle="'--")
# plt.plot(x, yl,color='#aaB0ff')
plt.scatter(x, obs_y, color='red', s=10,label='Scatter Points')
# plt.plot(x, y1)
plt.xlabel('x")
plt.ylabel('y")
plt.title (' [EFEBEREEIR ")
plt.grid(True)

# BIEE"TE
plt.subplot(1l, 2, 2)
# trERRZE
plt.plot(x, y)
# YIRS
plt.plot(x, y@)
# EHRLE
for i in range(n-8,n):
xishu=dieDaiResult[i]
print(xishu)
tem_y=f0(x,xishu)
plt.plot(x, tem_y,color='#aal0ff', linestyle="'--")
# plt.plot(x, yl1,color='#aaB0ff')
plt.scatter(x, obs_y, color='red', s=10,label='Scatter Points')
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# plt.plot(x, y1)
plt.xlabel('x")
plt.ylabel('y")
plt.title(' FEPHAE")

# IREREAEE

plt.x1im(1.32, 1.44)
plt.ylim(100, 250)

plt.grid(True)
plt.show()
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