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MRS E SR AL R R by, BN o] LLAR = Hll(5 SR A VLI EIE Ay B
str, iCRE . KEAWT:

@, = arclan (7-8)

6 warchin sin(@, +a:; Jesina —sin(a — 6 )=sin II:
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AB, = arctan
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FrACRE AR o, IR

p, = —Li—sin(z -z, -6, +8) (7-12)
sin e,
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sin ez,

B 7-3 KELRIYTEER
# (7-12) . 3 (7-13) EE, BBINEKER Ay, MFREN:
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sin e, sin ez,

Hh, Ap, BIEGUEA RS, = Ap, NIE, WIE G0 ] iR 64 AR RR 2,
= Ap, B, WY RGO R A PR
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7.3 TR B AR AR
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_l__ A Bﬁ-ﬁ

Bt H 3
6] i —(1) B_1_1.png: H—/nja] ik R
B_2.xlsx: o B O (e 0 0 % S P
[] R —(2) B_2_trrEik Bl xisx: i B e (261 A0 dnrE s L

B_2 MU Hluksx: G A REHBRDER

B 3 origin dataxlsc: BB xR—E
[a] i —(3) B 3 resultesv: M8 R—E
B 3 resulttxt: M. PATiMEaLLE RN G ER

LS H 2

i) (1) B_lpy: [68—8— G ssEEs
] i —(2) B 2py: [EE—% = EwEF
] i —(3) B 3py: [BE—H= a5

EE—(1)YLE(E_1py): EE—E—hEEEF

import numpy as np
impart matplothib.pyplot as plt
import pandas as pd

import warnings

# warmings. filterwarnings(ignore’)
plt.rcParams['font sans-serif'] = [SimHei'] # R E¥ SR s
pltrcParams['axes unicode minus'] = False # AR EELZR0S

class B 1 els:
def  init_ (self)
self'theta_rad = None
self theta deg = None
selfr = None
self.all_color = [, "¢, 'g', 'K, 'm, 'Y, 'purple’]
self color = None

self counter =0 # {161 %%. WEH

def  mid k fune(self, theta i, theta j, theta k true):

27




VERY Kk TEAPIA], 2 g+-1

theta_rad = None

theta deg = None

r = None

color = None

if theta j - theta k true < 180 and theta k true - theta 1< 180:
alpha_1= (1380 - theta K true + theta 1)/ 2
alpha i = np.arange(alpha 1-1,alpha i+1,0.1)
alpha_j = (180 + theta_k_true - theta_j)/ 2
alpha_j = np.arange(alpha j - 1, alpha_j+1,0.1)
# print(alpha 1)
# print(alpha_j)
# print(alpha_i_shape)

fenzi = np.sin(np.radians{alpha_j + theta_j)) * np.sin{np.radians(alpha_1}) + np.sin(
np.radians{-alpha_1 + theta_1)) * np.sin(np.radians{alpha_j})
fenmu = np.cos(np.radians(alpha j + theta j)) * np.sin({np.radians{alpha 1)) +
np.cos(np. radians{-alpha 1+ theta 1)) * np.sin{np.radians{alpha ))

theta rad = np.array(pd. Series(np.arctan({fenz / fenmu)). map(lambda x: x if x > 0
else x + np.p1))

theta deg = np.rad2deg(theta_rad)

r = 100 * np sin{np.radians{1 80 - theta_j + theta_deg - alpha_j))/
np.sin{np.radians{alpha_j})

# pripl{t ======================i

# print(theta_deg)

# print(r)

# print(theta deg shape)
# print(r shape)
# print("theta J9: {}" format(theta deg))
# print("r J9: {}" format(r))
elif theta j - theta k true > 180 and theta k true - theta i < 180:
alpha_i= (180 - theta_k_true + theta_i)/2
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alpha i = np.arange(alpha 1 -1, alpha i+1,0.1)
alpha j =(-180 - theta k_true + theta j)/2
alpha_j = np.arange(alpha j - 1, alpha_j+1,0.1)

fenzi = np.sin(np.radians{-alpha_j + theta_j)) * np.sin{np.radians{alpha_1}) - np.sin(
np.radians{-alpha_i + theta_1)) * np.sin{np.radians{alpha_j})
fenmu = np.cos(np.radians(-alpha j + theta 1)) * np.sin{np.radians(alpha 1)) -
np.cos{np.radians{-alpha 1+ theta 1)) * np.sin{np.radians{alpha 7))

theta rad = np.arrayv(pd. Senes(np arctan{fenz / fenmu)).map(lambda x: xifx >0
else x + np.p))

theta deg = np.rad2deg(theta_rad)

# p:l'int.l:"======================-}
# print(theta_deg)
# P]_"nﬂ:"':::::::::::::::: ======"}

r= 100 * np.sin{np.radians{-180 - theta_deg + theta_j - alpha_j}))/
np.sin{np.radians{alpha_j})

ehf theta j-theta k true < 180 and theta k true - theta 1> 180:
alpha i =(-180 + theta k true - theta 1)/ 2
alpha i = np.arange(alpha i-1,alpha i+1,0.1)
alpha_) = (180 + theta_k_true - theta_j)/ 2
alpha j = np.arange(alpha j -1, alpha j+1,0.1)

fenzi = np.sin{np.radians{alpha_i + theta_1)) * np.sin{np.radians(alpha_j}) - np.sin{
np.radians(alpha j+ theta 1)) * np.sin{np.radians{alpha 1))
fenmu = np.cos(np.radians(alpha_1+ theta 1)) * np.sin(np.radians{alpha_j)) -
np.cos(np.radians{alpha_j + theta_j}) * np.sin{np.radians(alpha_1})

theta rad = np.arrav(pd. Senes(np.arctan{fenz / fenmu)).map(lambda x: x + np.p11f
x> 0elsex + 2 *np.p))

theta deg = np.rad2deg(theta_rad)

r = 100 * np.sin{np.radians{180 + theta_deg - theta_j - alpha_j})/
np.sin{np.radians{alpha )
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# print(theta deg)
# print(r)

return theta_rad, theta_deg, r

def right or left k func(self, theta i, theta ), theta k true):

VERY k TEPIL, (w2 g+
theta_rad = None
theta deg = None
r = None
if theta_k_true - theta_j < 180 and theta_k_true - theta_i < 180:
alpha_1= {180 - theta_k_true + theta 1)/ 2
alpha_i = np.arange(alpha i1 -1, alpha 1+1,0.1)
alpha_j = (180 - theta_k_true + theta_j)/ 2
alpha j = np.arange(alpha j - 1, alpha j+ 1. 0.1)

fenzi = np sin{np.radians{alpha_j - theta i) * np.sin(np.radians{alpha 1)) - np.sin(
np.radians{alpha_i - theta 1)) * np.sin{np.radians{alpha j})
fenmu = np.cos(np.radians(alpha_i - theta_i)) * np.sin(np.radians(alpha_j)) -
np.cos(np.radians{alpha_j - theta )} * np.sin(np.radians{alpha_i))

theta rad = np.array(pd. Series(np.arctan{fenz / fenmu)).map(lambda x: x if x > 0
else x + np.p1))

theta deg = np.rad2deg(theta_rad)

r= 100 * np.sin{np.radians{-theta_j + theta_deg + alpha_j))/
np.sin{np.radians{alpha )

elif theta k true - theta j < 180 and theta k true - theta 1 = 180:
alpha i =(-180 + theta k true - theta 1)/2
alpha_i = np.arange(alpha i1 -1, alpha_i+1,0.1)
alpha_j = (180 - theta_k_true + theta_j)/ 2
alpha j = np.arange(alpha j - 1, alpha j+1,0.1)
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fenzi = np sin(np.radians{-alpha_j + theta j)) * np.sin{np.radians{alpha_i}) +
np.sin{np.radians{alpha_1 + theta_ 1)) * np.sin{np.radians(alpha_j})

fenmu = np.cos(np.radians(alpha_i+ theta 1)) * np.sin(np radians{alpha_jJ) +
np.cos(np.radians{alpha_j - theta_j)) * np.sin(np.radians{alpha_i})

theta rad = np.armay(pd. Senes(np.arctan(fenz / fenmu)).map(lambda x: x + np.pi 1if
x> 0e¢lsex + 2 *np.m))

theta deg = np.rad2deg(theta_rad)

r= 100 * np.sin{np.radians{theta deg - theta j + alpha 1))/
np.sin(np.radians{alpha_j})

elif theta k true - theta j > 180 and theta k true - theta i = 180:

alpha i={-180 + theta k true - theta i)/ 2

alpha_i = np.arange(alpha 1 - 1, alpha 1+1,0.1)

alpha j=(-180 + theta k true - theta §)/2

alpha_j = np.arange(alpha j - 1, alpha_j+1,0.1)

fenzi = np.sin{np.radians{alpha _j + theta 1)) * np.sin(np.radians(alpha 1)) - np.sin(
np.radians(alpha 1+ theta 1)) * np.sin{np.radiansialpha )
fenmu = np.cos(np.radians{alpha_j + theta j)) * np.sin{np.radians(alpha_i)) -
np.cos(np.radians{alpha i+ theta i)) * np.sin{np.radians(alpha_jJ)

theta rad = np.array(
pd.Series{np.arctan{fenz / fenmu))map(lambda x: x +nppiifx > 0elsex + 2
* np.pi))
theta deg = np.rad2deg(theta rad)
r= 100 * np.sin{np.radians(-180 + theta_deg - theta_) - alpha_j))/
np.sin{np.radians{alpha_j})
return theta rad, theta deg. r

def polar_plowself):
Qi=0
()} = np.arange{40, 360, 40)
Qk = np.arange(40, 360, 40)
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for 1, j in enumerate(Q]):
ax = pltsubplot(2, 4, i + 1, projection="polar"}
self theta_rad = np.array(][])
self theta_deg = np.array([])
self r = np.array([])
self.color = np.array([])
self.counter = 0
tor k in Qk:
ifk==j
continue
else:
ifj = k:
theta rad, theta deg, temp r=self.  mid k func(C, j, k)
self theta_rad = np.hstack([self theta_rad, theta_rad])
self theta deg = np.hstack({[self theta deg, theta deg])
self'r = np.hstack([self'r, temp r])
self color = np.hstack(
[self.color, np.amay([self.all color[self.counter] for  in
range(theta_rad shape[0])])])
elif j < k:
theta rad, theta deg, temp r=self. right or left k func{Oy, j, k)
self theta_rad = np hstack([self theta_rad, theta_rad])
self theta deg = np hstack([self theta deg, theta deg)])
self'r = np.hstack([self’r, temp r])
self color = np.hstack(

[self.color, np.amav([self.all color[self counter] for  in

range(theta_rad shape[0]0])])

self counter += 1
# print(self theta_deg)
# print(self.r)
# print("==========s=s===sssssssssss===="}
# priny("===============================")
# print("==============================="

# BE
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# ax scatter(self theta_rad, self'r, label="iE &1 | Hi4: 47, =10, c=self color)
ax.scatter(self theta rad, self'r, 5=10, e=self.color)
ax.set_rlim{0, 105)
ax. scatter(Qi, 100, =100, ¢='r, marker="%*")
ifi==0:
ax.scatter(np radians(j), 100, s=100, c="r', marker="", label="% §3 {7 5 & A ¥l
S
ax. legend(bbox to anchor=(.55, 1.35))
# ax. legend(bbox_to_anchor=(0, 1.35))
ax. scatter(np.radians()), 100, =100, ¢=r', marker="*")
# plttitle(" B4 bRE" loc = 'left’)
plt.show(}

# (@classmethod
def'b_2(self, j, k):
return self.  muid k fune(0, ). k) if ) > k else self’. _right or left k func(0, ), k)

if name ==' mamn_ "

b_1=B_1_cls()
b 1.polar plot()

import numpy as np

import matplotlib.pyplot as plt
import pandas as pd
import warmings

from B_1 import B_1_cls

# warnings.fiterwarnings('ignore')
plt.rcParams['font.sans-serif'] = ['SimHei'] # AR E® 854 Uik
plt.rcParams['axes.unicode_minus'] = False # FI®RIEE SRS

def my_funcfi_2 _ii,i_2_1,ii_2_1, number, sep):

EREHAES




number: § JLA2 CHL A4S 5
sep:ia] {2
Wi
if number >= &:
fi_2_li==0ori_2_1l==00rii_2_1==0:
result = number - sep
elifi_2_ji==i_2_1+ii_2_1:
ifi_2_1=i_2i/2:
result = number - sep
else:
result = number + sep if number + sep <= 9 else number + sep -9
else:
ifi_2 1=>ii_21:
result = number - sep
else:
result = number + sep if number + sep <= 9 else number + sep -9
else:
ifi_ 2 fi==00ri_2_1==0orii_2_1==0:
result = number + sep il number + sep <= 9 else number + sep-9
elif _2_fi==1_2_1+_2_1:
ifi2 1=i 2i/2:
result = number + sep if number + sep <= 9 else number + sep -9
else:
result = number - sep if number - sep > 1 else number + (9 - sep)
else:
ifi_2_1>ii_2.1:
result = number + sep if number + sep <= 9 else number + sep -9
else:

result = number - sep if number - sep > 1 else number + (9 - sep)

returi result

if _name__=='__main__"

b_1 cls=8_1_clsi)




# PR R
writer = pd.ExcelWriter("B_2_FriEE5 B xlsx", engine="openpyxl')
foriin rangel8):
number=i+2 # & i+2 B RBLIE IS S
data = pd.read_excel("8_2.xlsx", sheel_names=i)
data_arr = np.array({data)
# print{data.shape) #{7, 3)
# print{data)
result = np.zeros((7.])
mean_theta_deg = np.zeros((7.))
mean_r = np.zeros((7.))
mean_true_theta deg_bias = np.zeros{(7.))
mean_true_r_bias = np.zeros{(7.))
forjin range(7):
2, i_2_1.0i_2_1 =data_arr(j, :]
sep=1ili_2_ii== 140 else 2if i_2_ii == 100 else 3if i_2_ii == 60 else 4
result[j] = my_func(i_2_§i, i_2_1, ii_2_1, number, sep)

data[" & 8 5K AVLGES"]) = result

data.to_excel{writer, sheet_name="Sheet {}" format(i), index=Falsa)

writer.close()

SR
writer2 = pd.ExcelWriter{"B_2_ S5 B xlsx", engine="openpyxl')
foriin rangel8):

number=i+2 # 9 i+2 BEHIEREES

data = pd.read_excel("8_2.xlsx", sheel_names=i)

data_arr = np.array(data)

r=np.random.rand{10500) # EAHLE
new _data = np.zeros((10500, 3))
for j in range(data.shape[0]):

s = data_arr[j, :]

if5[0] ==00rs[l) ==00rs[2] ==0:

K




for k in range{1500):
temp_r=r[1500 * j + k]
temp_r_2 = (temp_r - 0} * np.random.random_sample{)
temp_r_3 =temp_r-temp_r_2

new _data[1500 * j + k] = [5[0] + temp_r, 5[1] + temp_r_2, 5[2] +

temp_r_3)

lelse 4

else:

max_index = np.argmax(s)

other_index = [i for i, x in enumerate(s) if x < np.max(s)]

for k in range{1500):
temp_r=r[1500 * j + k]
temp_r_2 = np.random.rand()
temp_r_3 =temp_r-temp_r_2
new_data[1500 * j + k, max_index] = s[max_index] + temp_r
new_data[1500 * j + k, other_index[0]] += s[other_index[0]] + temp_r_2
new _data[1500 * j + k, other_index[1]] += s[other_index[1]] + temp_r_3

result = np.zeros({{10500,))
mean_theta_deg = np.zeros({10500,))
mean_r = np.zeros({10500,))
mean_true_theta_deg bias = np.zeros((10500,))
mean_true_r_bias = np.zeros((10500,))
forj in range({10500):

i_2_ii, i_2_1.0i_2_1 = new_datalj, :]

sep=1if abs{i_2_ii - 140) <1 else 2 if abs{i_2_ii - 100) < 1 else 3 if abs{i_2_ii - 60) <

result[j] = my_func(i_2_ii, i_2_1, §i_2_1, number, sep)

theta_rad, theta_deg, r=b_1_cls.b_2(40 * (result[j] - 1), 40 * {number - 1))
mean_theta deg(j] = np.mean(theta_deg)

mean_r[jl = np.mean(r)

mean_true_theta_deg_bias[j] = np.mean(np.abs{theta_deg - 40 * (number - 1}})

B TR

mean_true_r_bias[j] = np.mean(np.abs(r - 100)) # T2 RE
new_data2 = pd.DataFrame(new_data, columns=data.columns)

new data?["EH S AVLES") = result

3




new_data2[" & {}F 2" format{i+2)] = mean_theta_deg

new_data2[" & {HE42" formatli+2)] = mean_r

new_data2[" f {}FE3F X 250 158 format(i+2)] = mean_true_theta_deg_bias
new _data2[" & {2 E 28 5 iR B " format(i+2)] = mean_true_r_bias

new _datal. to_excel(writer2, sheet_name="5heet {}".format(i), index=False)
print{" e} EAETH T "format(i+2))

writerd.close()

import numpy as np

import matplotlib.pyplot as plt
import pandas as pd

from sympy import *

from copy import deepcopy

import warmings

# warnings.filterwarmings{'ignore')
plt.rcParams['font.sans-serif'] = ['SimHei'] # FREY 8594 Ting
plt.rcParams['axes.unicode_minus'] = False # AR IEW E5Rit S

classB_3 CLS:
def __init__ (self, data=None):
solf.data = data

self.data_arr = np.array(deepcopy({data))

def first_step(self, theta_i, theta_j, theta_k_true):
FES A
:param theta_k_true: FH3REAVSIEES

alpha_i = (180 - theta_k_true + theta_i} /2

alpha_j = (180 + theta_k_true - theta_j} / 2

temp = theta_k_true

print{" 8% L4 2,5,8 £ theta”)

print{" ¥ ¥l 2,58 G9¥145 theta F3{}".format(theta_k_true])
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while 1:
fenzi = np.sin{np.radians{alpha_j + theta_j)}} * np.sin{np.radians{alpha_i}} + np.sin|
np.radians(-alpha_i + theta_i)) * np.sin{np.radians{alpha_j}}
fenmu = np.cos{np.radians{alpha_j + theta_j)} * np.sin{np.radians{alpha_i)) +
np.cos{np. radians{-alpha_i + theta_i}) * np.sin{np.radians{alpha_j))

theta_rad = np.array(pd.Series(np.arctan(fenzi / fenmu)).map{lambda x: xif x > 0
else x + np.pi))
theta_deg = np.rad 2deg(theta_rad)
print(" ©4L 2,5,8 £ delta theta J5{}" format{theta_deg - temp))
if abs{theta_deg - temp) < 1e-16:
W SRR
self.data_arr[5, 0] += theta_deg - temp
print{" i k5 2,52 9 theta J59: {}".format{theta_deg))

alpha_i -= (alpha_i - alpha_j) / 2
alpha_j -= (alpha_j - alpha_i) / 2
temp = theta_deg

def second_step(self, number):

:param number: & EH A K@ S

assert number [= 2 and number != 5 and number [= 8, "number shouldn't equal with 2
S5 8I"
if 2 < number < 8:
if 2 < number < 5:
i=2
i=5
else:
i=5
=8
theta_i, theta_j, theta_k_true = self.data_arr[i, 0], self.data_arr[j, 0],

self.data_arr[number, 0]




print(" B theta 9: {}".format(theta_k_true})
alpha_i= (180 - theta_k_true + theta_i) / 2
alpha_j = (180 + theta_k_true - theta_j)/ 2
temp = theta_k_true
while 1:

alpha_i, alpha_j, temp, sep = sell.__mid_k_func(theta_i, theta_j,

theta_k_true, alpha_i, alpha_j, temp,number)
if sep < 0.001:
self.data_arr[number, 0] = temp

print{" ¥ 87 /5 theta 5. {}"format(temp))

print(" i theta #3: {}".format(self.data_arr[number, 0]))

theta i = sell.data_arr[i, 0] + 80 if self.data_arr[i, 0] + 80 <= 360 else self.data_arr[i,
0] + 80 - 360

theta_j = self.data_arr[j, O] + 80 if self.data_arr[j, 0] + 80 <= 360 else sell.data_arr[j,
0] + 80 - 360

theta_k_true = self.data_arr[number, 0] + 80 if self.data_arr[number, 0] + 80 <=

360 else self.data_arr[number, 0] + 80 - 360

alpha_i = (180 - theta_k_true + theta_i) / 2
alpha_j = (180 + theta_k_true - theta_j) / 2
temp = theta_k_true
while 1:
alpha_i, alpha_j, temp, sep = self.__mid_k_func(theta_i, theta_j,

theta_k_true, alpha_i, alpha_j, temp,number)

if sep < 0.001:
theta_deg = temp - 80 if temp - 80 >= 0 else temp - 80 + 360
self.data_arr[number, 0] = theta_deg
print{" 2 5 |5 theta #3: {}".format{theta_deg))
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print}'ssss=s=s=====")

break

def third_step(self, number):

:param number: 2 T LB S
assert number = 2 and number != 5 and number = 8, "number shouldn't equal with 2
58"
if 2 < number < 8:
if 2 < number < 5:
i=2
j=5
else:
i=5
j=8
theta_i, theta_j, theta_k = self.data_arr[i, 0], self.data_arr(j, 0],
self.data_arr[number, 0]
alpha_jj = 50 il number == 3 or number == 6 else 70
# alpha_i= (180 - theta_k + theta_i} / 2
# alpha_j = (180 + theta_k - theta_j) / 2
delta_rho = self.data_arr[number, 1] - 98 * np.sin{np.radians{180 - alpha_jj -
theta_j + theta_k)) / np.sin{np.radians{alpha_jj))

print("F rho #3: {}".format{self.data_arr{number, 1]})

self. data_arr[number, 1] -= delta_rho

print(" ©HL{}4Y delta rho F9{}".format{number, delta_rho))

print(" T § &5 CHL{EY rho ()" format{number, self.data_arr[number, 1]))

theta_i = self.data_arr[i, 0] + 80 if self.data_arr[i, 0] + 80 <= 360 else self.data_arr|i,
0] + 80 - 360
theta_j = self.data_arr([j, 0] + 80 if self. data_arr[j, 0] + 80 <= 360 else sell.data_arr(j,
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0] + 80 - 360

theta_k = self.data_arr{number, 0] + 80 if self.data_arr{number, 0] + 80 <= 360 else
self.data_arr[number, 0] + 80 - 360

alpha_jj = 50 if number == 9 else 70

delta_rho = self.data_arr[number, 1] - 98 * np.sin{np.radians{180 - alpha_jj -
theta_j + theta_k)) / np.sin{np.radians{alpha_jj})

print{"F2 rho % {}".format{sell.data_arr{number, 1]))

self.data_arr[number, 1] -= delta_rho

print(" K HL{}T delta rho J9{}" format(number, delta_rho))

print(" E # 5 EHL{EY rho H{}".format(number, self.data_arr[number, 1]))

return delta_rho

def __mid_k_func(self, theta_i, theta_j, theta_k_true, alpha_i, alpha_j, temp, number):
sep = None
il theta_j - theta_k_true < 180 and theta_k_true - theta_i < 180:
fenzi = np_sin{np.radians{alpha_j + theta_j}}) * np.sin{np.radians{alpha_i}} + np.sin|
np.radians({-alpha_i + theta_i)) * np.sin(np.radians{alpha_j}}
fenmu = np.cos{np.radians{alpha_j + theta_j)) * np.sin{np.radians{alpha_i)) +
np.cos{np.radians{-alpha_i + theta_i}} * np.sin{np.radians{alpha_j})
if 5 < number < 8:
theta_rad = np.array(pd.Series{np.arctan{fenzi / fenmu)).map{lambda x: x +
np.pil)
else:
theta_rad = np.array(pd.Series{np.arctan{fenzi / fenmu)}.map{lambda x: x if
x> 0 else x + np.pil)
theta_deg = np.rad2deg(theta_rad)
# print(theta_deg)
print(" ®HL{}4Y delta theta J59{}".format{number, theta_deg - temp))
if alpha_i < alpha_j:
alpha_i -= {alpha_i - alpha_j + 20) / 2
alpha_j -= (alpha_i - alpha_j - 20}/ 2
else:
alpha_i -= (alpha_i - alpha_j- 20) / 2
alpha_j = (alpha_i - alpha_j + 20} / 2
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sep = abs(theta_deg - temp)

temp = theta_deg

return alpha_i, alpha_j, temp, sep

il _name__=="'__main__'":
data = pd.read_excel{"B_3_origin_data.xlsx").set_index{" & AHLES")
# print{data)
# printidata.shape) #{10, 2)

instance = B_3_CLS(data)
instance.first_step{40.1, 280.17, 159.86)

foriin rangel(l, 10):
ifi==2ori==5ori==23:
continue
print{" 18 ¥ K HL{}EY theta" format(i))

instance,second_stepli)

pﬂnt{"-ll AN EAR N ﬁ#’""j
PRNL( e e A e St R R ST AR R AR TR RS IRE R SR ER AR 1)
PrNL("****** S X a2 S0 RA SRS ARER SR STR RS AR RS RFARE R 21)

print{"####lt11###li####htll##t#lh#i#itil##tii##-t#ttllll

foriin range(l, 10):
fi==2ori==5ori=2&:
continue
print{" 18 & CHL{}E rho".format(i))
instance.third_step(i)

pﬁnt{lli1i-t#tt-I####iiiiitl:"####it"j

pd.DataFrame(instance.data_arr, index=instance.data.index,

columns=instance.data.columns).to_csv("B_3_result.csv")
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